
Dear Interested Party: 

De~ of Energy 
Washington, DC 20585 

August 18, 1998 

The first enclosure to this letter is the Summary of the Final Environmental Impact Statement on 
Management of Certain Plutonium Residues and Scrub Alloy Stored at Rocky Flats Environmental 
Technology Site (DOE/EIS-0277F, August 1998). This Environmental Impact Statement (EIS) has been 
prepared in accordance with requirements of the National Environmental Policy Act (NEPA) to consider the 
potential impacts of alternatives for management of certain plutonium residues and all of the scrub alloy 
stored at the Rocky Flats Environmental Technology Site (Rocky Flats) to meet requirements for disposal or 
other disposition. 

The Final EIS identifies preferred processing technologies for each category of material within the scope of 
the EIS, and includes activities that would be accomplished at three DOE sites. Under the preferred 
alternative, most of the material (88%) would be processed at Rocky Flats near Golden, Colorado and the 
remainder at the Savannah River Site near Aiken, South Carolina (10%) and Los Alamos National 
Laboratory in Los Alamos, New Mexico (2%). The analyses in the EIS demonstrate that the potential 
impacts on the environment, workers, and general public of implementing any of the alternatives evaluated in 
the Final EIS (including the preferred alternative) would be small and within applicable state and federal 
regulatory limits. 

The alternatives analyzed in the Final EIS were either analyzed in the Draft EIS or are composed of elements 
of alternatives analyzed in the Draft EIS. For materials for which the preferred processing technology was 
not addressed in the Draft EIS in the same manner as it appears in the Final EIS, or for which any variances 
to safeguards termination limits had not been granted at the time the Draft EIS was issued, DOE is providing 
a 45-day comment period. The second enclosure to this letter identifies the material categories that are 
covered by the 45-day public comment period and explains how the public can submit comments. 

To accommodate the 45-day comment period, DOE will issue Records of Decision (ROD) for this Final EIS 
in sequence. The first ROD will be issued no sooner than 30 days after issuance of the Final EIS and will 
address only materials not covered in the public comment period (i.e., those for which the preferred 
processing technology was specifically analyzed in the Draft EIS, and for which any necessary variances to 
safeguards termination limits had been granted at the time the Draft EIS was issued). The second ROD will 
be issued after the comment period has closed, and any additional comments have been considered and 
addressed, as appropriate. 

The complete Final EIS is available for review in public reading rooms at the addresses listed at the end of 
the Summary. You may also obtain a copy of the entire Final EIS by telephoning the Center for 
Environmental Management Information at 1-800-736-3282 (or, in Washington, D.C., at 202-863-5084). 
The Final EIS will be available on DOE's NEPA website at http://tis.eh.doe.&ov/nepa. The Environmental 
Management website will also contain the EIS summary at http://www.em.doe.&ov. 

Enclosures 

Sincerely, 

~yn.<D~Jp 
James M. Owendoff V1 
Acting Assistant Secretary for 

Environmental M~ement 

I llllll/llllllllll/lllllllllll * Printed w~h soy ink on recycled paper 
9765 



PUBLIC COMMENT NOTICE 

ADDITIONAL 45-DA Y COMMENT PERIOD 
ON PORTIONS OF THE 

FINAL ENVIRONMENTAL IMPACT STATEMENT ON MANAGEMENT OF 
CERTAIN PLUTONIUM RESIDUES AND SCRUB ALLOY STORED AT THE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

The Department ofEnergy (DOE) is inviting public comment on DOE's preferred alternative for 
management of the following plutonium residue categories, as described in the Final Environmental 
Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored at the 
Rocky Flats Environmental Technology Site (DOE/EIS-0277F of August 1998): 

Residue Category Preferred Alternative 

Incinerator Ash Residues Repackage at Rocky Flats (Alternative 4) 

Graphite Fine Residues Repackage at Rocky Flats (Alternative 4) 

Inorganic Ash Residues Repackage at Rocky Flats (Alternative 4) 

Molten Salt Extraction/ Pyro-oxidize, if necessary, and repackage at Rocky Flats (Alternative 4) 
Electrorefining Salt Residues 

Direct Oxide Reduction Salt Acid Dissolution at Los Alamos National Laboratory (Alternative 3); 
Residues (Item Description or 
Codes 365, 413,417 and 427) Pyro-oxidize, if necessary, and repackage at Rocky Flats (Alternative 4) 

HEP A Filter Media Residues Neutralize and dry, if necessary, and repackage at Rocky Flats (Alternative 4) 

Sludge Residues Filter and dry, if necessary, and repacka_ge at Rocky Flats (Alternative 4) 

At the end of the 45-day comment period (which will begin with publication of the Notice of Availability of 
the Final EIS in the Federal Register by the Environmental Protection Agency [expected around 
August 28, 1998]), DOE will determine whether any comments have been received that raise issues requiring 
further analysis. If DOE determines that no further analysis is required, DOE will issue a second Record of 
Decision specifying its decisions for management of the material categories listed above. The second Record 
of Decision would include DOE's responses to any comments received from the public. 

Alternatively, if DOE decides upon consideration of the public comments that further analysis is required 
before a second Record of Decision can be issued, DOE will so inform the public. 

Written comments should be sent to: 

Charles R. Head, Senior Technical Advisor 
Office of Nuclear Material and Facility Stabilization (EM-60) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 

Or to Mr. Head at one of the following: 

Fax: 202-586-5393 or E-mail: RFPR.EIS@em.doe.gov 
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August1998 
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Volume1 
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COVER SHEET 

Responsible Agency: United States Department of Energy (DOE) 

Title: Final Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored 
at the Rocky Flats Environmental Technology Site 

Contact: For further information, or to submit comments concerning this Final Environmental Impact Statement 
(EIS), contact: 

Charles Head, Senior Technical Advisor 
Office of Nuclear Material and Facility Stabilization (EM-60) 
U.S. Department of Energy 
1 000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-5151 • Fax: 202-586-5393 • E-Mail: RFPR.EIS @em.doe.gov 

For general information on DOE's National Environmental Policy Act (NEPA) process, contact: 

Carol Borgstrom, Director 
Office of NEPA Policy and Assistance (EH-42) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to process certain plutonium-bearing materials being stored at the Rocky Flats Environmental 
Technology Site (Rocky Flats) located near Golden, Colorado. These materials are plutonium residues and scrub alloy 
remaining from nuclear weapons manufacturing operations formerly conducted by DOE at this site. Processing is needed 
to address immediate health and safety concerns regarding storage of the materials, as raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1, and to prepare the materials for offsite disposal or other disposition. These 
actions would be taken in a manner that supports Rocky Flats site closure and limits worker exposure and waste production. 
Disposal or other disposition would eliminate health and safety concerns associated with indefinite storage of these materials. 

DOE has identified and assessed four alternatives for processing these plutonium-bearing materials: (1) No Action, (2) 
Processing without Plutonium Separation, (3) Processing with Plutonium Separation, and (4) Combination of Processing 
Technologies. Under the No Action Alternative, DOE would stabilize the materials for safe interim storage at Rocky Flats. 
Under the Processing without Plutonium Separation Alternative, DOE would conduct more extensive operations at Rocky 
Flats to process the materials for disposal using technologies such as immobilization or blend-down. Under the Processing 
with Plutonium Separation Alternative, DOE would remove most of the plutonium from the plutonium-bearing materials 
in preparation for disposal and would manage the separated plutonium in accordance with decisions to be reached after 
completion of the Surplus Plutonium Disposition Environmental Impact Statement. Rocky Flats, the Savannah River Site, 
and Los Alamos National Laboratory are identified as potential sites for processing with plutonium separation. Any 
plutonium resulting from separation processes would be placed in safe and secure storage pending disposition. Under the 
Combination of Processing Technologies Alternative, DOE would process certain residues using elements of technologies 
analyzed under Alternatives 1 and 2, and would apply a variance from safeguards termination limits to certain plutonium 
residues to allow disposal after they are stabilized and/or repackaged. 

Public Comment: In preparing the Final EIS, DOE considered comments received by mail, fax, Internet, and orally at public 
hearings. Public hearings were held in December 1997 near Rocky Flats, the Savannah River Site, and Los Alamos National 
Laboratory. The public has an additional45-day opportunity to comment on materials identified in Section 1.4.2 of the Final 
EIS. 
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1. INTRODUCTION 

During the Cold War, the United States Department of Energy (DOE) and its predecessor agencies conducted 
various activities associated with the production of materials for use in nuclear weapons. Several intermediate 
products and wastes were generated as a result of those operations, some of which are still in storage at various 
DOE sites. Now that the Cold War is over and the United States has ceased production of fissionable nuclear 
weapons materials, DOE is conducting activities to safely manage, clean up, and dispose of (where 
appropriate) those intermediate products and wastes. Among the intermediate products and wastes requiring 
proper management and preparation for disposal or other disposition are plutonium residues and scrub alloy 
currently stored at the Rocky Flats Environmental Technology Site (Rocky Flats)1 near Golden, Colorado. 

This Final Environmental Impact Statement (EIS) identifies potential alternatives and impacts associated with 
the proposed action to process certain plutonium residues and all of the scrub alloy currently stored at Rocky 
Flats. While ongoing stabilization activities at Rocky Flats are addressing immediate health and safety 
concerns associated with existing storage conditions, the indefinite storage of these materials, even after 
stabilization, would continue to present health and safety concerns that could only be eliminated by disposal 
or other disposition of the materials. Thus, this EIS evaluates alternative processing technologies to prepare 
these materials for disposal as transuranic waste at the Waste Isolation Pilot Plant (WIPP) near Carlsbad, New 
Mexico, or other disposition. 

1.1 BACKGROUND 

Plutonium residues and scrub alloy were generated during recovery and purification of plutonium and 
manufacture of components for nuclear weapons. 

- Approximately 125,000 kilograms (kg) (275,600 pounds [lb]) of residues (containing about 5,800 kg 
[12,800 lb] of plutonium) and approximately 700 kg (1,540 lb) of scrub alloy (containing about 200 kg 
[440 lb] of plutonium) are currently stored at various DOE sites. 

- Of this amount in the DOE complex, approximately 106,600 kg (235,000 lb) of the residues (containing 
about 3,000 kg [6,600 lb] of plutonium) and almost all of the scrub alloy are stored in various types of 
containers in 6 former plutonium production facilities at Rocky Flats. In order to address health and 
safety concerns associated with the continued storage of these materials at Rocky Flats, stabilization 
activities are already underway for these materials. The stabilization activities are being conducted in 
accordance with the Environmental Assessment, Finding of No Significant Impact, and Response to 
Comments-Solid Residue Treatment, Repackaging, and Storage (the "Solid Residue Environmental 
Assessment") (DOE 1996h). 

- The remaining approximately 18,400 kg (40,600 lb) of plutonium residues are stored at the Savannah 
River Site, Hanford Site, Los Alamos National Laboratory, and Lawrence Livermore National 
Laboratory. Approximately 6 kg (13 lb) of scrub alloy are stored at the Savannah River Site. The 
residues stored at these sites are not the subject of this EIS. They are addressed in separate National 
Environmental Policy Act (NEPA) reviews identified in Section'l.5. 

1 Rocky Flats was previously known as the "Rocky Flats Plant" while it was being used to produce 
components for nuclear weapons. 
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This EIS addresses a subset of plutonium residues ( 42,200 kg, or 93,000 lb) and all of the scrub alloy currently 
stored at Rocky Flats. Even after the stabilization activities underway at Rocky Flats are completed, this subset 
of the Rocky Flats plutonium residues and all of its scrub alloy would still continue to present health and safety 
concerns because they would not be in forms that would allow for their disposal or other disposition. This EIS 
addresses the processing of this subset of Rocky Flats' plutonium residues and all of the Rocky Flats scrub 
alloy in order to not only stabilize them but to also prepare them for disposal or other disposition, with the 
primary goal of eliminating the health and safety issues associated with continued storage of these materials. 

The Rocky Flats plutonium residues consist of four broad categories that were described in the Solid Residue 
Environmental Assessment: ash, salts, wet residues, and direct repackage residues. The residues were grouped 
into these categories due to chemical similarities or similarities in the manner in which they could be managed. 
The approximate quantities in each residue category and the scrub alloy inventory requiring further processing 
to meet the requirements for disposal or other disposition are summarized in Table 1-1. A more detailed 
breakout of these materials is contained in Table 2-1. 

Table 1-1 

Ash Residues include incinerator ash and firebrick fines; sand, slag, 
and crucible; graphite fines; and inorganic ash residues. 

Salt Residues include molten salt extraction salt residues, 
electrorefining salt residues, and direct oxide reduction salt residues. 

Wet Residues include wet combustible residues, plutonium fluoride 
residues, filter media, Raschig rings, sludges, and greases/oily sludges. 

Direct Repackage Residues include dry combustible residues, glass 
residues, miscellaneous resid)Jes, and graphite and firebrick. 

Scrub Alloy 

1.2 PuRPOSE AND NEED FOR AGENCY ACTION 

20,060 (44,200) 

14,900 (32,800) 

4,300 (9,500) 

2,900 (6,400) 

700 (1,540) 

Covered under this EIS 

~~nt,kg(lb) 
1,160 (2,560) 

1,000 (2,200) 

290 (640) 

130 (290) 

200 (440) 

The purpose and need for agency action is to process certain plutonium residues and scrub alloy currently in 
storage at Rocky Flats (summarized in Table 1-1 above) to address health and safety concerns regarding 
storage of the materials, as raised by the Defense Nuclear Facilities Safety Board (the Board) in 
Recommendation 94-1, Improved Schedule for Remediation in the Defense Nuclear Facilities Complex 
(DNFSB 1994), and to prepare the materials for offsite disposal or other disposition. These actions would be 
taken in a manner that supports site closure and limits worker exposure and waste production. Disposal or 
other disposition would eliminate health and safety concerns associated with indefinite storage of these 
materials. 

The Solid Residue Environmental Assessment (DOE 1996h) addressed the potential environmental impacts 
associated with stabilizing the entire 1 06,600-kg (235,000-lb) inventory of Rocky Flats' plutonium residues 
to provide for safe storage until final disposition of the residues could be decided and implemented. Because 
of the need for expeditious action to resolve concerns with storage of the plutonium residues at Rocky Flats, 
the Solid Residue Environmental Assessment addressed neither disposal or other disposition of the residues 
after these materials were stabilized nor stabilization of the scrub alloy. Furthermore, although stabilization 
activities to mitigate the risks associated with the current storage condition of the plutonium residues are in 
progress at Rocky Flats, based on the Finding of No Significant Impact issued after completion of the Solid 
Residue Environmental Assessment, less than 10 percent of the Rocky Flats plutonium residues addressed in 
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this EIS and none of the scrub alloy have been stabilized to date. Accordingly, DOE considers it prudent to 
consider in this EIS processing and other alternatives that not only would stabilize the remaining plutonium 
residues to address the health and safety concerns raised by the Board's Recommendation 94-1, if necessary, 
but that also would convert them into forms that would allow their disposal or other disposition. To that end, 
the materials must have safeguards terminated. 

1.2.1 Safeguards Termination Requirements 

In the process of considering disposal options for the Rocky Flats plutonium residues and scrub alloy, DOE 
determined that the majority of the residues would be suitable for disposal at WIPP after stabilization. 
Approximately 42,200 kg (93,000 lb) out of the total 106,600 kg (235,000 lb) of plutonium residues currently 
stored at Rocky Flats, however, could not be sent to WIPP for disposal in their present forms because they 
contain plutonium concentrations exceeding DOE safeguards termination limits. Although these plutonium 
residues would not be directly usable in nuclear weapons, they currently contain plutonium concentrations too 
high to be transported to and staged for disposal at WIPP unless safeguards controls were maintained.2 DOE 
does not plan to maintain such controls for materials transported to and staged at WIPP prior to disposal 
because WIPP is not designed to allow implementation of such controls. Thus, these materials in their present 
forms are effectively foreclosed from being disposed of at WIPP unless a variance to safeguards termination 
limits is applied (see discussion below). 

For the Rocky Flats plutonium-bearing materials 
to be disposed of as transuranic waste at WIPP,. · 
they must meet the following requirements: 

• Performance-based requirements contained in 
the WIPP waste acceptance criteria and 

• Safeguards termination requirements, either by 
having: 

-plutonium concentrations that are below the 
safeguards termination limits for those material 
forms, or 

-a variance to the safeguards termination limits. 

The term "safeguards" refers to those measures (e.g., 
recordkeeping, monitoring, and physical protection) 
that DOE and other organizations holding nuclear 
materials must take to ensure that the materials are not 
stolen or diverted for illicit purposes. The safeguards 
requirements that are applicable to nuclear materials 
held by DOE are specified in DOE Order 5633.3B, 
"Control and Accountability of Nuclear Materials" 
(DOE 1994c). The term "safeguards termination 
requirements" refers to those steps that must be taken, 
or conditions that must exist, before nuclear materials 
are rendered sufficiently unattractive as a source of 
fissile material for illicit purposes to allow them to be 
exempted from safeguards controls. These 
requirements include "safeguards termination limits" 
that define, for certain categories and forms of 
material, the maximum weight percentage of special 
nuclear material that can be present in materials 
without subjecting them to safeguards controls. 

For certain materials that contain a concentration of plutonium or other special nuclear material above 
safeguards termination limits, special conditions, such as the combination of the processing method, the 
controls in place for normal handling of transuranic waste, and the limited quantity of special nuclear material 
present at any particular place and time, may preclude the need for the strict material control and accountability 
imposed by safeguards. If a DOE site identifies such a special condition, the site may request approval of a 
"variance" to safeguards termination limits from DOE's Office of Ndnproliferation and National Security, 
Office of Safeguards and Security. 

2Hereinafter, in this EIS the terms "disposal" or "disposed of' at WIPP include the steps a/transporting 
to and staging prior to disposal. 
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When a variance to safeguards tennination limits is granted, it is recognized that the materials would no longer 
need to be subject to strict material control and accountability as special nuclear material. The materials would 
still be controlled and guarded in accordance with other DOE management practices and physical security 
procedures, as specified in the documentation explaining the basis for the variance. 

If a variance to safeguards termination limits is 
granted, the materials must still meet WIPP's waste 1 
acceptance criteria. WIPP's waste acceptance 1 
criteria are performance-based and are independent I 
of safeguards termination requirements. I 

I 

1.2.2 Disposition of Waste and Separated 1 

Plutonium 

For approximately 64,400 kg (142,000 lb) of the 
plutonium-bearing residues currently being 
stabilized in accordance with the Finding of No 
Significant Impact issued after completion of the 
Solid Residue Environmental Assessment, there are 
no issues of safeguards controls and these materials 
may be disposed of at WIPP. These residues are not 
addressed in this EIS. 

The processing options for the materials being 
considered in this EIS could yield transuranic waste 
and/or plutonium metal or oxide, as well as 
low-level radioactive waste and other material 
managed as high-level waste, which are subject to 
different disposaVdisposition options. Disposal of 
transuranic waste is planned at WIPP. Therefore, 
the transuranic waste would be required to meet 
WIPP waste acceptance criteria. For plutonium 
metal or oxide that would result from processing 
technologies involving plutonium separation, 
disposition options under consideration include 
immobilization of surplus plutonium in glass or 
ceramic material for disposal in a monitored 
geologic repository pursuant to the Nuclear Waste 
Policy Act. Low-level waste that would result from 
some of the processing options would be disposed 
of in accordance with the site's low-level waste 
disposal practices. Impacts from these disposal and 

WIPP is designed to incorporate security provisions 
appropriate to its function (which includes disposal of 
materials containing snt411 iuntJunts of plutonium), 
but not to meet the more stringent nuclear material 
safeguiuds requirements. As a result, materials must 
meet safeguards termination requirements before any 
plutonium residue could bedisposed of in WIPP. 
There are three approaches that could be taken to 
satisfy the safeguards termilllltion requirements, as 
described below: 

• The concentration of plutonium, or other fissile 
elements, in the material must be very low (e.g., 0.1 
weightpercent). Many ofthe Rocky Flats residues 
(i.e., approximately 64,400 kg [142,000 lb]) could 
be shipped to WIPP after completion of the 
stabilir.!ltion processes analyzed in the Solid 
Residue Environmental Assessment because they 
contain so little plutonium that they already meet 
the safeguards termination limits. Other residue 
materials could be processed by either diluting the 
residuea with materials that are similar, .or by 
removing some or all of the plutonium. 

• · Materials with somewhat higher br~,t still small (i.e., 
up to 5 weight pel'j;eiit) concentrat,ions of 
plutonirim or other fissile elements (e.g., U-233 and 
U-235) could be immobilized by converting them 
into a glass or ceramic form, from which it would 
be verydi/ficrilt to extract the plutonium .or other 
fissile elements. 

• A V!rfriance to saftJguards termination limits could 
be ~plemented ftir&,qme mate-'*tls ufttler special 
conditions (stJe (Mtin S~n/.2.1) to allow for 
4isposalat WIPP. . ,, .. 

other disposition options are addressed in other NEPA documents, as identified in Section 1.5. Additional 
NEPA review would be required if the scrub alloy is converted directly into transuranic waste (without 
plutonium separation) and disposed of in WIPP because this material was not included in the WIPP baseline 
estimates. 

1.3 SCOPE OF THIS EIS 

This EIS evaluates technical alternatives for management of approximately 42,200 kg (93,000 lb) of plutonium 
residues, containing approximately 2,600 kg (5,700 lb) of plutonium, and approximately 700 kg (1,540 lb) of 
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scrub alloy, currently in storage at Rocky Flats, containing about 200 kg ( 440 lb) of plutonium to facilitate their 
disposal or other disposition. The four technical alternatives are: 

(1) No Action (Stabilize and Store) -- Under the No Action Alternative, the Rocky Flats plutonium 
residues and scrub alloy would be stabilized, if necessary, and stored there for an indefinite period 
pending disposal or other disposition. The materials processed under this alternative would not meet 
safeguards termination limits (see Section 1.2.1), and the health and safety risks associated with 
continued storage at Rocky Flats would not be eliminated. 

(2) Processing without Plutonium Separation -- Under this approach, materials covered by this EIS would 
be processed into forms that meet safeguards termination limits using processes such as 
immobilization3 or blend down (without separating the plutonium), and would thus be ready for 
shipment to WIPP for disposal. 

(3) Processing with Plutonium Separation --Under this approach, materials covered by this EIS would be 
processed using approaches that separate the plutonium from the material. DOE would manage the 
separated weapons-usable surplus plutonium in accordance with decisions made under the Storage and 
Disposition of Weapons-Usable Fissile Materials Programmatic Environmental Impact Statement 
(DOE 1996a) and the Surplus Plutonium Disposition Draft Environmental Impact Statement 
(DOE 1998a). Transuranic wastes resulting from this alternative would be disposed of in WIPP and 
low-level wastes would be disposed of in accordance with the processing site's low-level waste disposal 
practices. 

( 4) Combination of Processing Technologies -- Under this approach, a combination alternative comprised 
of certain elements of the technologies analyzed under Alternatives 1 and 2 would be used. 

The objective of the proposed agency action is to process the material, if necessary, into a form and 
concentration that is suitable for disposal or other disposition for the purpose of eliminating the health and 
safety impacts associated with continued storage of these materials. DOE would prefer to integrate 
management decisions regarding the materials within the scope of this EIS with stabilization decisions 
resulting from the Solid Residue Environmental Assessment. The intent of such integration would be to 
reduce the need to handle these materials, thereby reducing worker risk and costs associated with achieving 
a material form suitable for disposal or other disposition. 

1.3.1 Changes between the Draft and Final Versions of this EIS 

Changes between the draft and final versions of this EIS have been made as a result of comments received on 
the Draft EIS and further information DOE has gained as a result of continued characterization of the Rocky 
Flats residues. All revisions and changes made since the issuance of the Draft EIS are indicated by sidebars 
in this document. Key changes are highlighted in this section. 

Variances 

The Draft EIS, issued in November 1997, identified certain residue categories for which variances to the 
safeguards termination limits had been approved by the DOE Office of Nonproliferation and National Security, 
Office of Safeguards and Security. These included combustible residues, glass and graphite residues, most 
inorganic residues, and some salt (direct oxide reduction) and filter residues. The Draft EIS also identified 

3The immobilization technologies referred to here consist of processes such as cementation, vitrification, 
and cold ceramification, and are not a part of the immobilization of weapons-usable plutonium as discussed in 
Section 1.2.2, "Disposition of Waste and Separated Plutonium." 
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additional residue categories for which Rocky Flats was considering variance requests. These included ash 
and sludge residues, molten salt extraction and electrorefining salt residues, and high-efficiency particulate air 
filter residues. 

As a result of further characterization of the residues since the Draft EIS was issued, Rocky Flats concluded 
that many residues would only need to be repackaged prior to disposal at WIPP because much of the residue 
inventory would not require further stabilization prior to repackaging to meet WIPP waste acceptance criteria. 
For the remaining residues, where further stabilization would be required, it could be accomplished by the 
alternative technologies analyzed in this EIS. Rocky Flats further concluded that, given the nature of the 
materials, their plutonium concentration, and the waste management controls that would be in effect during 
the transportation to and storage at WIPP, safeguards controls would not be needed to ensure the absence of 
proliferation risks. Therefore, Rocky Flats requested and obtained a variance to safeguards termination limits 
that covers all residues with plutonium concentrations below 10 percent. This includes all the material 
categories that were specified in the Draft EIS as being covered by a variance or for which DOE indicated that 
variances were being pursued. DOE chose 10 percent plutonium by weight as the upper limit for Rocky Flats 
residues being repackaged for direct disposal to WIPP because at that plutonium concentration the material 
would not be deemed suitable or attractive for use in an improvised nuclear device and would require extensive 
processing to be converted into a form usable in such a device (DOE 1998c ). To achieve this concentration 
level, limited quantities of relatively high plutonium concentration materials (i.e., in the range of about 
20 percent to 50 percent plutonium) could be blended with low plutonium concentration materials having the 
same characteristics or with inert materials. Therefore, the Final EIS evaluates a new Alternative 4 (see below) 
to address materials that have an approved variance. 

Alternative 4- Combination of Processing Technologies 

DOE has combined elements of the processing technologies analyzed in Alternative I (stabilization and 
repackaging) and Alternative 2 (blending) into an additional Alternative 4 (Combination of Processing 
Technologies) in order to specifically address materials which have received a variance to safeguards 
termination limits. Specifically, Alternative 4 includes the following: 

• stabilization, if necessary; 
• blending with similar or inert materials, if necessary, to achieve a 10 percent plutonium concentration 

limit (up to 6,800 kg (15,000 lb) of the residues, approximately 16 percent, contain more than 10 percent 
plutonium); 

• repackaging for disposal at WIPP; and 
• implementation of a variance to safeguards termination limits. 

Prefe"ed Alternative 

The Draft EIS identified preferred processing technologies for all residues except filter media residues and 
sludge residues. Since issuance of the Draft EIS more has been learned about the materials, and because a 
variance to safeguards termination limits has been approved for many of the residues subsequent to issuance 
of the Draft EIS, the preferred processing technologies have changed for many material categories. The Final 
EIS now identifies preferred processing technologies for all residue categories and scrub alloy, collectively 
referred to as the "Preferred Alternative" (see Section 2.5.2). 
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New Processing Technologies 

The Final EIS also introduces two new candidate processing technologies: cold ceramification of incinerator 
ash residues at Rocky Flats (see Section 2.4.1) and preprocessing direct oxide reduction salt residues at Rocky 
Flats with acid dissolution/plutonium oxide recovery at Los Alamos National Laboratory (see Section 2.4.2). 

Cold ceramification was suggested for inclusion in the EIS during public comments and has recently been 
successfully demonstrated for Rocky Flats incinerator ash residues. This technology forms a very stable waste 
form. The processing steps for cold ceramification are similar to those used in cementation, which was 
analyzed for implementation at Rocky Flats in the Draft EIS. The major difference in these two processes is 
that they use different binding materials. Because these two processes have similar processing steps, 
environmental impacts both to workers and to the offsite public population would be similar. 

At the recommendation of Los Alamos National Laboratory, the acid dissolution/plutonium oxide recovery 
process at Los Alamos National Laboratory was added to the Final EIS for direct oxide reduction salt residues. 
This process is similar to the acid dissolution/plutonium oxide recovery process analyzed in the Draft EIS for 
implementation at Rocky Flats and would impose similar environmental impacts both to workers and to the 
offsite public population. This process was previously used at Los Alamos National Laboratory to recovery 
plutonium from direct oxide reduction salt residues and therefore is considered to have a low technical 
uncertainty. In the Draft EIS, the water leach process, which has a higher technical uncertainty, was analyzed 
for separating plutonium oxide from direct oxide reduction salt residues at Los Alamos National Laboratory. 

Contingency Storage Analysis 

As a result of public comments, the risks associated with the storage of the plutonium residues and scrub alloy 
following processing and/or repackaging have been evaluated, and are discussed in Section 4.14 of the Final 
EIS. The evaluations consider a 20-year storage period for Alternative 1 (No Action- Stabilize and Store) and 
storage of the product for the other alternatives while waiting for transport of the transuranic waste to WIPP 
or for final disposition of separated plutonium. 

Modified Impact Assessments 

Refinements have been made to the impact analyses in the Final EIS. Some of the changes occurred because 
DOE re-evaluated many of the processing technologies and introduced some new processing technologies. 
DOE assumed a higher frequency of severe damage due to earthquakes at Buildings 707 and 707 A at Rocky 
Flats because structural calculations were not completed until after the Draft EIS was published. Furthermore, 
the calculations ofthe potential for worker health impacts due to exposure to hazardous chemicals were refined 
to account for more realistic assumptions. 

1.4 DECISIONS To BE MADE BASED ON THIS EIS 

1.4.1 Decisions 

To ensure that the plutonium residues and scrub alloy addressed in this EIS are properly prepared for disposal 
or other disposition (which would eliminate the health and safety risks associated with further management 
of these materials) and are stored safely before their disposal or other disposition, the following decisions must 
be made: 
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• Whether any repackaging or processing4 of the plutonium residues and scrub alloy should occur, and if 
so: 

- How much of the plutonium residues and scrub alloy should be processed? 

- What processing approach should be used for each plutonium residue category and for the scrub 
alloy? 

• Where processing and any subsequent management of the plutonium residues and scrub alloy should 
occur. Different sites could possibly be chosen for management of different residues and the scrub alloy 
or for different portions of a single residue category (for example, if differences in the weight percent 
plutonium contained in a portion of a residue category, or other detailed differences in the residue 
chemistry, make such distinctions desirable). [This includes consideration of whether various portions 
of the plutonium residues and scrub alloy should be processed through DOE's existing chemical 
separation facilities at the Savannah River Site or at Los Alamos National Laboratory in addition to 
Rocky Flats.] 

These decisions will be announced in Records of Decision in accordance with the phased schedule identified 
in Section 1.4.2. 

1.4.2 Process and Schedule for Decisions 

With the exception of the two new candidate processing technologies identified in Section 1.3.1, above, all 
of the alternatives analyzed in the EIS for management of Rocky Flats plutonium residues and scrub alloy were 
either analyzed in the Draft EIS or are composed of elements of alternatives analyzed in the Draft EIS. 
Nevertheless, since certain alternatives (as described in Section 1.3.1 above) were not presented to the public 
in the form in which they appear in this Final EIS, and in furtherance of public involvement in the NEPA 
process, DOE has decided to issue phased Records of Decision for this Final EIS. 

The first Record of Decision will cover only those materials for which the preferred processing technology 
was analyzed in the Draft EIS, and for which any variances to safeguards termination limits discussed in the 
Draft EIS had already been granted. DOE plans to issue the first Record of Decision no sooner than 30 days 
after issuance of the Final EIS. The material categories to be covered by the first Record of Decision are as 
follows: 

• Sand, slag, and crucible residues 
• Direct oxide reduction salt residues (low plutonium concentration) 
• Combustible residues 
• Plutonium fluoride residues 
• Ful Flo filter media residues 
• Glass residues 
• Graphite residues 
• Inorganic (metal and other) residues 
• Scrub alloy 

The second Record of Decision will cover all of the remaining materials within the scope of the EIS. The 
material categories to be covered by the second Record of Decision are as follow: 

4The term "processing" always includes repackaging. However, in some cases, repackaging may occur 
without additional processing. 
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• Incinerator ash residues 
• Graphite fines residues 
• Inorganic ash residues 
• Molten salt extraction/electrorefining salt residues 
• Direct oxide reduction salt residues (high plutonium concentration) 
• High-efficiency particulate air (HEPA) filter media residues 
• Sludge residues 

Prior to issuing the second Record of Decision, DOE will hold a 45-day comment period for the purpose of 
receiving written comments from the public on the management of these remaining material categories. The 
45-day comment period will begin when the Environmental Protection Agency publishes the Federal Register 
notice that announces the availability of this Final EIS. 

At the end of the 45-day comment period, DOE will determine whether any comments have been received that 
raise issues that require further analysis. If no comments are received which require further analysis, DOE will 
issue a second Record of Decision that identifies its management decisions for the material categories. The 
Record of Decision will include DOE's responses to comments received from the public. If comments are 
received which require further action by DOE, DOE will determine and implement appropriate actions to 
address the comments and inform the public of the Department's decisions. 

1.5 RELATIONSHIP TO OTHER NEPA DOCUMENTS AND REPORTS 

Completed and ongoing NEP A documents and other reports that may relate to the scope of this EIS include 
the following: 

1.5.1 Environmental Assessment, Finding of No Significant Impact, and Response to Comments-Solid 
Residue Treatment, Repackaging, and Storage (DOE 1996h, April1996) 

This Environmental Assessment addressed the stabilization of the plutonium residue inventory currently at 
Rocky Flats. It was developed in response to the Defense Nuclear Facilities Safety Board's 
Recommendation 94-1 (DNFSB 1994), which addressed safety issues associated with storage of residues. The 
Environmental Assessment described and analyzed the environmental effects of DOE's proposed action of 
treating and/or repackaging the residues and storing them at the site until their final disposition could be 
decided and implemented. The Environmental Assessment was the subject of a public comment period from 
March 5 to April 5, 1996. Based on the information and analyses in the Environmental Assessment, DOE 
detennined that the proposed treatment, repackaging, and storage of solid residues at Rocky Flats did not 
constitute a major Federal action significantly affecting the quality of the human environment and issued a 
Finding of No Significant Impact for the proposed action on April 15, 1996. The actions analyzed and 
selected after the completion of this Environmental Assessment are included in the No Action Alternative. 

1.5.2 Rocky Flats Site-Wide Environmental Impact Statement Notice of Intent (DOE 1994d, 
August 5, 1994) 

This Notice announced DOE's intention to prepare a Site-Wide EIS for Rocky Flats. The Notice described 
the intended scope of the Site-Wide EIS as providing a basis for selection of a site-wide strategic approach for 
nuclear materials storage, waste management, cleanup, and economic conversion, as well as project-level 
decisions for management of nuclear materials, deactivation of Rocky Flats facilities, and decontamination and 
decommissioning of existing facilities. DOE has decided not to complete the Site-Wide EIS because the 
mission of the site has changed to cleanup in preparation for closure, and the environmental review for the 
cleanup will occur under the Comprehensive Environmental Response, Compensation, and Liability Act. 
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1.5.3 Interim Storage of Plutonium at the Rocky Flats Environmental Technology Site Environmental 
Impact Statement Notice of Intent (DOE 1996/, July 1996) 

This Notice announced DOE's intention to prepare an EIS to evaluate the alternatives for providing safe 
interim storage of approximately 10 metric tons (11 tons) of plutonium at Rocky Flats pending implementation 
of decisions based on the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement (DOE 1996a). DOE has decided not to complete the Interim Storage EIS 
because of the decisions announced in the Record of Decision for the Storage and Disposition Programmatic 
Environmental Impact Statement (see discussion in Section 1.5.6). 

1.5.4 Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement 
(DOE 1997c, September 1997) 

This is the second Supplemental EIS (referred to as the WIPP SEIS-II) for the DOE Waste Isolation Pilot 
Plant (WIPP) project that is proposed for the disposal of transuranic waste. In the Record of Decision for the 
1990 Supplemental EIS (DOE 1990), DOE indicated it would issue a second Supplemental EIS analyzing the 
impacts of processing and handling transuranic waste at the generator/storage sites and the long-term 
performance of WIPP before deciding whether to proceed to the WIPP disposal phase. DOE's proposed action 
is to dispose of transuranic waste at WIPP. The Rocky Flats plutonium residues are considered in the scope 
of the 1997 Supplemental EIS (DOE 1997b ). The wastes from processing scrub alloy, to the extent they are 
similar to other transuranic waste from processing operations and do not exceed 25,000 cubic meters (880,000 
cubic feet) in volume, are covered by the EIS. Direct disposal of scrub alloy at WIPP (without plutonium 
separation) is not covered by the WIPP Disposal Phase Supplemental EIS because their plutonium content was 
not considered in the WIPP disposal inventory. The Record of Decision for this EIS was published on 
January 23, 1998 (63 Federal Register 3624 ). This Record of Decision documented the Department's decision 
to implement the Proposed Action Alternative, contingent upon obtaining a Compliance Certification from 
the U.S. Environmental Protection Agency (EPA), which was issued on May 13, 1998 (EPA 1998). DOE has 
decided to open WIPP and dispose of 175,600 cubic meters ofpost-1970 defense transuranic waste, including 
the Rocky Flats residues and transuranic waste generated from processing the residues, as analyzed in the 
current EIS (DOE 1998e). Preparation of the transuranic waste (i.e., treatment, as necessary, including 
packaging) would be required to meet the WIPP Waste Acceptance Criteria. 

1.5.5 Final Waste Management Programmatic Environmental Impact Statement for Managing 
Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (DOE 1997g, May 1997) 

The Waste Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, 
and Disposal of Radioactive and Hazardous Waste (DOE 1997g, May 1997) considered reasonable 
alternatives for the integrated treatment, storage, and/or disposal of DOE's low-level, low-level mixed, 
hazardous, transuranic, and high-level waste. The entire inventory of plutonium residues currently stored at 
Rocky Flats is included in the Waste Management Programmatic EIS under the assumption that it may be 
managed as transuranic waste. The Waste Management Programmatic EIS analyzes storage and treatment 
configurations for transuranic wastes (e.g., centralized, regionalized, and decentralized treatment and storage), 
including DOE's preferred strategies and the Rocky Flats plutonium residues. The Rocky Flats Plutonium 
Residues and Scrub Alloy EIS was prepared in coordination with the development of the Records of Decision 
for the Waste Management Programmatic EIS. The Record of Decision for treatment and storage of the 
transuranic waste was issued on January 23, 1998 (DOE 1998f). This Record of Decision was issued in 
conjunction with the WIPP Supplemental EIS Record of Decision (DOE 1998e). The Department's decision 
is to process and store transuranic waste on site prior to disposal. · 
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1.5.6 Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Impact 
Statement (DOE 1996a, December 1996) 

The Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Impact Statement 
(DOE 1996a) analyzes the environmental impacts of alternatives considered for the long-term storage of 
weapons-usable plutonium and for the disposition of weapons-usable plutonium that has been declared surplus 
to national security needs. The Record of Decision (DOE 1997i) encompasses two categories of plutonium 
decisions: (1) the sites and facilities for the storage of nonsurplus plutonium and the storage of surplus 
plutonium pending disposition and (2) the programmatic strategy for disposition of surplus plutonium. This 
Record of Decision does not include the final selection of sites for plutonium disposition facilities, nor the 
extent to which the two plutonium disposition approaches (immobilization and mixed-oxide fuel) will be 
ultimately implemented. Those decisions will be based in part on the analysis in the Surplus Plutonium 
Disposition EIS (see Section 1.5.7). However, the Record of Decision states that DOE has narrowed the list 
of candidate sites for plutonium disposition. 

1.5.7 Surplus Plutonium Disposition Draft Environmental Impact Statement (DOE 1998a, July 1998) 

This Draft EIS analyzes the environmental impacts of alternatives considered for the disposition of U.S. 
weapons-usable surplus plutonium. The disposition strategy being considered by DOE is a twofold strategy 
involving (1) immobilization of surplus plutonium with glass or ceramic material for disposal in a monitored 
geologic repository pursuant to the Nuclear Waste Policy Act, as amended, and (2) burning some plutonium 
as mixed oxide fuel in existing, domestic, commercial reactors, with subsequent disposal of the spent fuel in 
a monitored geologic repository pursuant to the Nuclear Waste Policy Act, as amended. This EIS is tiered 
from the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental 
Impact Statement (DOE 1996a) and is based on a Record of Decision issued on January 14, 1997 
(DOE 1997i). This Record of Decision (62 Federal Register 3014) announced DOE's intention to provide 
for safe and secure storage of weapons-usable fissile materials and DOE's strategy for disposition of surplus 
weapons-usable plutonium. The Record of Decision also indicated that plutonium metals and oxides currently 
stored at Rocky Flats would be moved. The plutonium pits (a nuclear weapons component) would be stored 
at the Pantex site. The non-pit metals and oxides would be moved to the Savannah River Site for storage if 
DOE decided that these materials should be immobilized at the Defense Waste Processing Facility at the 
Savannah River Site. 

1.5.8 Final Environmental Impact Statement for Continued Operation of Lawrence Livermore National 
Laboratory (DOE 1992, August 1992) 

This EIS analyzed the potential environmental impacts of the continued operation of Lawrence Livermore 
National Laboratory and Sandia National Laboratories in Livermore, California. The Lawrence Livermore 
National Laboratory Site-Wide EIS also analyzed the potential environmental impacts associated with a 
No Action Alternative to continue operations at FY 1992 funding levels without further growth, an alternative 
to modify operations to reduce adverse environmental impacts of operations or facilities, and an alternative 
involving the shutdown and commencement of decommissioning of the Laboratory. The Record of Decision 
for the Lawrence Livermore National Laboratory Site-Wide EIS (DOE 1993) announced DOE's decision to 
continue the operation of Lawrence Livermore National Laboratory and Sandia National Laboratories. 
Alternatives that involve treatment of the Rocky Flats plutonium residues at Lawrence Livermore National 
Laboratory were not analyzed in the Lawrence Livermore National Laboratory Site-Wide EIS. 
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1.5.9 Draft Site-Wide Environmental Impact Statement for Continued Operation of the Los Alamos 
National Laboratory (DOE 1998b, Apri/1998) 

The Los Alamos National Laboratory Site-Wide EIS (DOE 1998b) analyzes the level of operations and 
reasonably foreseeable activities that may take place at the Los Alamos National Laboratory during the next 
ten years. In that document, DOE identified and assessed four alternatives for the operation of the site: (I) No 
Action, (2) Expanded Operations (DOE's Preferred Alternative), (3) Reduced Operations, and (4) Greener. 
In the No Action Alternative, DOE would continue the historical mission support activities Los Alamos 
National Laboratory has conducted at planned operations levels. In the Expanded Operations Alternative, 
DOE would operate the site at the highest levels of activity currently foreseeable, including full implementation 
of the mission assignments from recent programmatic documents. Under the Reduced Operations Alternative, 
DOE would support the site at the minimum levels of activity necessary to maintain the capabilities to support 
the DOE mission in the near term. Under the Greener Alternative, DOE would operate the site to maximize 
operations in support of nonproliferation, basic science, materials science, and other non weapons areas, while 
minimizing weapons activities. Alternatives analyzed in the Rocky Flats Plutonium Residues and Scrub Alloy 
EIS that involve processing of the Rocky Flats plutonium residues at Los Alamos National Laboratory are 
within the levels of operation addressed in the Los Alamos National Laboratory Site-Wide EIS. 

1.5.10 Final Interim Management of Nuclear Materials Environmental Impact Statement (DOE 1995b, 
October 1995) 

The Interim Management of Nuclear Materials EIS (DOE 1995b) analyzes the potential environmental impacts 
associated with alternatives for the management of a variety of nuclear materials at the Savannah River Site. 
This EIS also includes an evaluation of alternatives for processing approximately 1 ,000 kg (2,200 lb) of 
plutonium residues and scrub alloy currently stored at the Savannah River Site (see Final Environmental 
Impact Statement, Interim Management of Nuclear Materials, Savannah River Site, Aiken, South Carolina, 
Section 2.3.3, "Plutonium and Uranium Stored in Vaults"), much of which originated at Rocky Flats. Five 
Records of Decision, each covering different materials, have been issued for the Interim Management of 
Nuclear Materials EIS (DOE I995a, DOE 1996i, DOE 1996c, DOE 1997b, and DOE 1997h). DOE decided 
to use a variety of technologies to stabilize these residues (repackage and heat treat, dissolve and stabilize) 
through the Canyon facilities to forms that meet DOE's storage criteria (DOE-STD-3013-94) (DOE 1994a) 
and to store the plutonium at the Savannah River Site (DOE 1995a). 

1.5.11 Accelerating Cleanup: Paths to Closure (DOE 1998d, June 1998) 

DOE's Office of Environmental Management is developing a strategy to accelerate site cleanup and to reduce 
long-term economic and environmental liabilities associated with the cleanup of sites and facilities no longer 
needed by the Department. The particular focus of this effort is on completing work at as many sites as 
possible by 2006. A discussion draft of Accelerating Cleanup: Focus on 2006 Plan was issued for public 
review and comment in June 1997 (DOE 1997f). The Accelerating Cleanup: Paths to Closure, issued in 
June 1998 (DOE 1998d), represented a significant refinement in the data quality and took into consideration 
comments received from stakeholders, regulators, and Tribal Nations during the "Discussion Draft" comment 
period. The "Paths to Closure" Plan is designed to give Tribal Nations, States, regulators, and other 
stakeholders an opportunity to participate in the development of the Environmental Management program, 
including helping to define innovative approaches to streamline cleanup and to save taxpayer dollars. The Plan 
is not a decision-making or budgetary document. It is designed, however, to be an integral part of the annual 
and multi-year DOE budget development process. Decisions on proposed actions to carry out the 
Environmental Management program, whether the actions are site-specific or national in scope, will be 
reported in the Plan. Appropriate NEPA reviews, such as preparation of this EIS, will be conducted prior to 
making any such decisions. The Office of Environmental Management's strategic goal of accomplishing as 

1-12 



Chapter 1 -Introduction 

much work as possible by 2006 will be one of the factors that will influence decisions being evaluated in this 
EIS. Subsequent versions of the Plan will reflect the decisions made as a result of this EIS. 

1.5.12 DOE Nonproliferation Study (Pending) 

The Department of Energy is preparing a report on the nuclear nonproliferation implications that under certain 
circumstances could be associated with chemical separation (a process that chemically extracts plutonium and 
uranium from other elements or compounds) of spent nuclear fuel of both domestic and foreign origin. This 
report, which DOE announced it would prepare in the Record of Decision on a Proposed Nuclear Weapons 
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (61 Federal Register 
25092, May 17, 1996), is intended to assist the Department of Energy in its ongoing efforts to manage nuclear 
materials under its jurisdiction in a manner consistent with broad United States nonproliferation and arms 
control objectives. These policies have been laid down by successive Presidents in a series of Presidential 
Decision Directives. 

DOE believed at the time the Draft EIS was issued for public comment that the report would be completed in 
time to allow it to be considered, if appropriate, in conjunction with this EIS in deciding on the stabilization 
and disposition options for materials within the scope of this EIS. The current schedule for completion of the 
report, however, makes it clear that the report will not be completed in time to be available for consideration 
as intended. 

The report focuses on potential nuclear nonproliferation benefits and vulnerabilities associated with various 
nuclear material handling technologies, including chemical separation, in instances other than to address health 
and safety vulnerabilities. All of the materials being considered in this EIS are covered by Defense Nuclear 
Facilities Safety Board Recommendation 94-1 and must be stabilized to address health and safety concerns. 
Any chemical separation operations performed on these materials would be conducted in the process of 
accomplishing this health and safety related stabilization, and to allow the materials to be disposed of, thus 
ending ongoing health and safety risks associated with their continued storage. Thus, although the results of 
the report will not be available for consideration in making decisions under this EIS, DOE believes that the 
concerns that led to the decision to prepare the report are being appropriately addressed by this EIS. 

1.5.13 Savannah River Site Chemical Separations Facilities Multi-Year Plan (DOE 1997d, 
September 1997) 

This document describes the results of an evaluation of various operational strategies for the nuclear materials 
chemical separation facilities (F- and H-Canyon facilities). The Canyon facilities, which have unique but 
complementary capabilities, were designed to reprocess, purify, and solidify large quantities of nuclear 
materials for the nuclear weapons program and civilian application. With the end of the Cold War, these 
facilities are no longer needed for the production of nuclear materials for the weapons program. Phaseout of 
these facilities includes the stabilization and processing of certain nuclear materials remaining from previous 
activities, including stabilization of limited quantities of plutonium materials from Rocky Flats. The strategy 
developed to phase out canyon operations allows DOE to conduct materials stabilization activities in facilities 
designed and currently configured to carry out such activities. This approach reduces construction/facility 
modification costs, enhances safety by keeping operations efficient and as simple as possible, and minimizes 
impacts to the operations workforce. This strategy permits the best utilization of available facilities, personnel, 
and resources to meet currently defined material processing requirements and provides sufficient capability 
to meet potential future processing missions. 
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1.5.14 Recommendation 94-1, Improved Schedule for Remediation in the Defense Nuclear Facilities 
Complex (DNFSB June 1994) 

The halt in the production of nuclear weapons and the materials used in nuclear weapons froze the 
manufacturing pipeline in a state that the Board considered unsafe and in need of remediation. The Board 
issued Recommendation 94-1 on May 26, 1994, addressing the stabilization of these materials. DOE accepted 
the Board's Recommendation on August 31, 1994, and submitted its Implementation Plan in response to the 
recommendation on February 28, 1995. With respect to the plutonium residues at Rocky Flats, the Board 
recommended that preparations be expedited to process the containers of possibly unstable residues at Rocky 
Flats and to convert constituent plutonium to a form suitable for safe interim storage. Rocky Flats prepared 
an Environmental Assessment/Finding of No Significant Impact for stabilizing these materials in April 1996 
(see Section 1.5.1, above). DOE subsequently determined that certain ofthese plutonium residues may require 
further processing prior to disposal or other disposition. Those materials are the subject of this Final EIS. 

1.5.15 Plutonium Finishing Plant Stabilization Final Environmental Impact Statement (DOE 1996g, 
May 1996) 

The actions evaluated in this EIS would stabilize Plutonium Finishing Plant Facility materials, including 
Hanford Site plutonium residues, that represented environmental, safety, or health vulnerabilities in their then
existing conditions. These vulnerabilities were the result of discontinuing nuclear materials production and 
processing operations following the end of the Cold War. At the time the Plutonium Finishing Plant 
Stabilization FEIS was prepared, DOE had already initiated programmatic environmental evaluations on the 
ultimate disposition of materials in the DOE complex that are surplus to national defense requirements. 
However, the implementation of decisions regarding ultimate disposition would take several years. In the 
interim, DOE wanted to eliminate vulnerabilities associated with certain current nuclear material storage 
configurations in order to protect the environment and the health and safety of workers and the public. 

1.5.16 Rocky Flats Environmental Technology Site Cumulative Impacts Document (DOE 1997e, 
June 1997) 

The Cumulative Impacts Document for the Rocky Flats Environmental Technology Site was prepared to 
provide an updated baseline of the cumulative impacts to the worker, public and environment due to Rocky 
Flats operations, activities, and environmental conditions in light of Rocky Flat's change in mission. 
Specifically, Rocky Flats has gone from production of nuclear weapons components to materials and waste 
management, accelerated cleanup, reuse and closure of the site. In addition, the document projects the 
cumulative impacts to the worker, public and environment due to implementing Rocky Flats' plans for 
achieving accelerated cleanup and closure of the site. The plans also include the planning assumptions, which 
are expected to reduce the overall site risk to the worker, public, and environment. 

1.6 PuBLIC COMMENT PROCESS 

The public has had two opportunities to comment on this EIS. The first opportunity was during the public 
scoping process, which was announced in the Federal Register Notice of Intent to prepare this EIS 
(November 19, 1996, 61 Federal Register 58866) (DOE 1996b). The second opportunity was during the 
public comment period for the Draft EIS, which was announced in the Federal Register Notice of Availability 
(DOE 1997a, EPA 1997) for the Draft EIS ("Notice of Availability of the Draft Environmental Impact 
Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats 
Environmental Technology Site," November 25, 1997, 62 Federal Register 62761). 

During the scoping period, comments were received from about 30 individuals and organizations in the Rocky 
Flats and Savannah River Site areas. During the comment period for the Draft EIS, comments were received 
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from 39 individuals and organizations from areas surrounding the Rocky Flats, Savannah River Site, and 
Los Alamos National Laboratory, as well as national organizations and individuals along potential 
transportation corridors. Most commentors provided their positions on one or more of the alternatives and 
most comments dealt with associated issues such as storage; ultimate disposition; proliferation; transportation; 
environmental, safety and health risks; and costs. 

A summary of the public comment process and the public comments received during scoping and the Draft 
EIS public comment period is provided in Chapter 9 of this EIS. Chapter 9 also includes the specific public 
comments received on the Draft EIS, along with DOE's responses to those comments. 

1.7 STRUCTURE OF THIS EIS 

The remainder of this EIS is structured as follows: 

• Chapter 2 describes the proposed action, alternatives for implementation of the proposed action, and a 
No Action Alternative. 

• Chapter 3 describes the potentially affected environments at the sites that may be involved in 
implementation of the alternatives for management of the Rocky Flats plutonium residues and scrub alloy. 

• Chapter 4 addresses the policy considerations and potential environmental impacts of the No Action 
Alternative and of each alternative for implementation of the proposed action. 

• Chapter 5 describes the regulations applicable to actions that DOE might take under this EIS. 

• Chapters 6, 7, and 8 contain reference information (the list of preparers, agencies consulted, and 
glossary). 

• Chapter 9 describes the public participation process for this EIS and contains written public comments 
and a summary of issues raised during the public hearings, as well as DOE responses. 

• The appendices to this document present descriptions of reference technologies and details and 
assumptions of the evaluations and analyses performed for this EIS. Appendix A includes the 
contractor's NEPA disclosure statement for preparation of the EIS. 
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2. ALTERNATIVES 

2.1 OVERVIEW OF THE ALTERNATIVES 

The U.S. Department of Energy (DOE) proposes to process certain plutonium residues and scrub alloy 
currently stored at the Rocky Flats Environmental Technology Site (Rocky Flats), if necessary, when those 
plutonium residues and scrub alloy have plutonium concentrations above safeguards termination limits 
(defined in box below). The Defense Nuclear Facilities Safety Board (the Board), in Recommendation 94-1 
(DNFSB 1994), addressed health and safety concerns regarding various materials at Rocky Flats, including 
plutonium residues and scrub alloy. The Board concluded that hazards could arise from continued storage of 
these materials in their current form and recommended that they be stabilized. Although stabilization of the 
plutonium residues was addressed in the Rocky Flats Solid Residue Environmental Assessment (DOE 1996k), 
the processing analyzed in the Environmental Assessment would leave approximately 40 percent of the Rocky 
Flats plutonium residues (i.e., the plutonium residues covered by this Environmental Impact Statement [EIS]) 
in a form that could not be disposed of. In addition, the Environmental Assessment did not address 
stabilization of the scrub alloy. Since less than 10 percent of these Rocky Flats plutonium residues and none 
of the scrub alloy have been stabilized to date using the processes analyzed in the Rocky Flats Solid Residue 
Environmental Assessment, DOE considers it prudent to consider in this EIS processing alternatives that not 
only would stabilize the remaining plutonium residues to address the health and safety concerns raised by 
Board Recommendation 94-1, if necessary, but also would convert these residues into forms that would allow 
for their disposal or other disposition. 

The plutonium residues and scrub alloy have been grouped into categories and subcategories that require 
similar processing technologies. Due to significant differences in the chemical and physical characteristics 
of the material in the various categories and in the methods required for processing them, DOE proposes to 
make processing or other decisions on each subcategory rather than on all of the materials in a category. The 
processing technologies being considered for each category are discussed in Sections 2.4.1 through 2.4.1 0 and 
in more detail in Appendix C. The environmental impacts from these alternatives are presented in Chapter 4 
of this EIS. 

The alternatives considered for this EIS are organized as 
follows: 

0 Alternative 1 -No Action- Stabilize and Store
Stabilize and repackage plutonium residues to 
prepare the material for interim storage as described 
in the Environmental Assessment, Finding of No 
Significant Impact, and Response to Comments-
Solid Residue Treatment, Repackaging, and Storage 
(DOE 1996k) (the "Solid Residue Environmental 
Assessment"). Scrub alloy was not addressed in the 
Environmental Assessment. The No Action 
Alternative for scrub alloy is defined as continued 
storage at Rocky Flats with repackaging, as 
necessary. Since there is no basis for estimating how 
long the stabilized residues and scrub alloy might 
have to remain in storage before a disposition 

Safeguards Termination Limits 

"Safeguards" are part of the process of 
ensuring that unauthorized persons or 
organizations do not obtain materials (e.g., 
uranium or, for this EIS, plutonium) that 
could be used to manufacture nuclear 
weapons. Safeguards termination limits are 
limits on the maximum concentration of 
plutonium that may exist in a material 
without causing the material to be subject to 
the strict material control and accountability 
requirements applied under "safeguards" 
requirements. These concentration limits are 
established based on a determination of how 
low the plutonium concentration must be for 
any given material form to make the material 
unattractive as a source of plutonium. 
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mechanism would be identified, DOE analyzed in this EIS the annual impacts of such storage. The impacts 
of a 20-year storage period for the stabilized residues and scrub alloy are also specified in this EIS as a 
means of providing the public with a perspective on the effects of a prolonged storage period. In addition 
to the storage analysis conducted in this EIS, the No Action Alternative included in the WIPP Supplemental 
EIS-IT (DOE 1997a) presented a qualitative analysis of a much longer storage time. Under this alternative, 
the stabilization process would leave approximately 40 percent of the Rocky Flats plutonium residues and 
all of the Rocky Flats scrub alloy in a form that would not meet safeguards termination limits and, 
therefore, would not be eligible for disposal. Thus, while implementation of this alternative would address 
the most immediate health and safety concerns associated with near-term storage conditions, the indefinite 
storage of these materials would continue to present health and safety concerns that could only be 
eliminated by disposal or other disposition of the materials. All of the activities discussed under 
Alternative 1 would be performed at Rocky Flats. 

0 Alternative 2 -Process without Plutonium Separation-Processes that convert the material (including 
scrub alloy) into a form that meets safeguards termination limits for disposal at WIPP without removing 
plutonium from the material. All of the activities discussed under Alternative 2 would be performed at 
Rocky Flats. 

0 Alternative 3 - Process with Plutonium Separation-Processes that separate plutonium from the 
material and concentrate it so that the secondary waste meets the safeguards termination limits for disposal 
at WIPP while the separated and concentrated plutonium is placed in safe and secure storage pending 
disposition in accordance with decisions reached under the Storage and Disposition of Weapons-Usable 
Fissile Materials Final PElS (DOE 1997e) and the Surplus Plutonium Disposition EIS (DOE 1998). Any 
plutonium separated under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. Under this alternative, the chemical separation of plutonium from the residues and 
scrub alloy would be conducted in the process of accomplishing the health and safety related stabilization 
required to comply with Defense Nuclear Facilities Safety Board Recommendation 94-1. Processing and 
storage activities under Alternative 3 could be performed at Rocky Flats, the Savannah River Site, or 
Los Alamos National Laboratory. 

0 Alternative 4 - Combination of Processing Technologies-DOE has combined certain elements of 
alternatives discussed in the Draft EIS, specifically elements of Alternative 1 (No Action-Stabilize and 
Store) and Alternative 2 (Process without Plutonium Separation) to form Alternative 4 (Combination of 
Processing Technologies). Development of a separate Alternative 4 allows the Department to more clearly 
address management of residues that have received a variance to safeguards termination limits (see 
Section 1.3.1). 

2-2 

The need for this alternative became apparent to DOE after consideration of the results of further 
characterization that was performed on the residues after the Draft EIS was issued for public review. In 
particular, as Rocky Flats learned more about the nature of the plutonium residues, it became apparent that 
much of the residue inventory would not require further stabilization prior to repackaging (the final step 
of each processing option analyzed under Alternatives 1 and 2) to meet the WIPP waste acceptance criteria. 
Even where further stabilization might be required, the stabilization could be accomplished by rather 
straightforward means such as calcination, neutralization and drying, or filtration and drying (as analyzed 
under Alternatives 1 and 2 in the Draft EIS). Thus, if a means could be found to satisfy the safeguards 
termination limit requirements, affected residues could be prepared for disposal in WIPP with a minimum 
of exposure to the public and workers, generation of less transuranic waste, lower cost, and without 
separation of the plutonium in those residues. 

Further consideration of the mechanisms available to protect the residues prior to the time when they could 
be disposed of in WIPP led DOE to the conclusion that the safeguards termination requirements need not 
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be maintained in order to ensure that the residues are sufficiently protected to meet nuclear nonproliferation 
concerns. Thus, a variance to the safeguards termination limits was applied for and obtained. 

Alternative 4 allows analysis of alternatives for management of those categories of residues for which a 
variance to safeguards termination limits has been granted, as described in Section 1.3 .1. Certain residues, 
such as plutonium fluoride residues, Ful Flo filter media residues, and the scrub alloy, are not analyzed 
under this alternative because they had not been identified in the Draft EIS as a material for which a 
variance to the safeguards termination limits had been requested, and accordingly, application of a variance 
was not considered for the Final EIS. 

For this EIS, the "proposed action" is to process the plutonium residues and scrub alloy, if necessary, to 
prepare them for disposal as transuranic waste or for other disposition. The proposed action could be 
accomplished by either Alternatives 2, 3, or 4, or by some combination of those alternatives for different 
material categories or portions of one or more material categories. 

DOE initially considered processing plutonium residue categories and scrub alloy at Rocky Flats, the Savannah 
River Site, Los Alamos National Laboratory and Lawrence Livermore National Laboratory. However, after 
conducting the alternative technology screening and evaluation process implemented for this EIS, DOE 
determined that the two national laboratories have constraints that either precluded further consideration 
(Lawrence Livermore National Laboratory) or limit consideration to only three processes for pyrochemical salt 
residues (Los Alamos National Laboratory). As a result, DOE has limited its consideration of processing sites 
to Rocky Flats for processes with and without plutonium separation, the Savannah River Site for two processes 
with plutonium separation, and Los Alamos National Laboratory for three processes with plutonium separation. 
The applicability of the various sites to the alternatives analyzed in this EIS is portrayed in Figure 2-1, and 
discussed further in Section 2.9.2. 

I 
Alternative 1 

Stabilize and Store 
(No Action Alternative) 

L Rocky Flats 

• Sites for which processing was considered 
but not analyzed in detail (see Section 2.9} 

Management of Certain 
Rocky Flats Plutonium Residues 

and Scrub Alloy 

I 
I I I 

Alternative 2 Alternative 3 Alternative 4 

Process without Process with Combination of 
Plutonium Separation Plutonium Separation Processing Technologies 

- Rocky Flats 1- Rocky Flats L Rocky Flats 

- Savannah River Site• 1- Savannah River Site 

Los Alamos 
._ National Laboratory* 

Los Alamos 
1- National Laboratory 

._ Lawrence Livermore ....._ Lawrence Livermore 
National Laboratory• National Laboratory• 

Figure 2-1 Plutonium Residue and Scrub Alloy Alternatives 

Processing of the Rocky Flats plutonium residues and scrub alloy at Rocky Flats would be done primarily in 
two buildings at the site, Building 371 and Building 707. Building 371 would be used for processes that 
involve aqueous processing steps including mediated electrochemical oxidation, neutralization, sonic wash, 
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cementation, acid dissolution, water leach, catalytic chemical oxidation, thermal desorption/steam passivation, 
and some blend down, cementing, and repackaging operations. Building 707 would be used for processes that 
are primarily thermal or physical operations including immobilization, pyro-oxidation, calcination, salt 
distillation, and some blend down and repackaging operations. Some processes could be done in either 
building. Rocky Flats would need to obtain an approved Resource Conservation and Recovery Act permit 
from the State of Colorado before they could process those residues with Resource Conservation and Recovery 
Act hazardous waste codes. 

An issue has recently arisen concerning seismic events and Building 707. Analyses have determined that the 
return frequency for an earthquake that could cause collapse of Building 707 is 385 years. In addition, 
analyses have indicated that the collapse of Building 707 could collapse portions of Building 707 A. The risk 
assessments for all processes in Buildings 707 and 707 A have been revised in this Final EIS to reflect that an 
earthquake with a return frequency of 385 years will cause collapse of the buildings. 

Several processes that involve separating plutonium (i.e., Alternative 3) are analyzed for the Savannah River 
Site and Los Alamos National Laboratory. These sites have unique facilities and/or processing expertise for 
separating plutonium from certain categories of plutonium residues and scrub alloy that are not available at 
Rocky Flats. It is important to be aware that some of these separation alternatives are proposed primarily due 
to health and safety concerns related to the increased worker radiation doses associated with the nonseparation 
alternatives. The Savannah River Site facilities for the separation of plutonium include the H-Canyon, 
HB-Line, F-Canyon, and the FB-Line. Use of these facilities, some of which are designed for remote 
operation, would result in lower worker radiation exposure than use of the glovebox facilities at Rocky Flats, 
low technical uncertainty, or low costs. For example, plutonium fluorides have the potential for an extremely 
high worker radiation dose due to a high neutron emission rate caused by interactions between alpha particles 
(generated by the radioactive decay of plutonium) and the fluorine nucleus. The plutonium separation process 
at the Savannah River Site (Purex) is performed in a remote-handling facility, which reduces worker dose 
substantially. Many of the pyrochemical salts also contain significant amounts of americium. Although the 
separation technologies for salts that could be processed at Los Alamos National Laboratory (salt distillation, 
acid dissolution/plutonium oxide recovery, and water leach) are not remote-handled, they consist of much 
shorter time exposures to the salts than the non-separation technology (blend-down) does, thereby reducing 
worker exposure substantially. Furthermore, the separation technologies would result in a smaller quantity of 
processed material requiring handling at the processing sites than those processes that stabilize the residues 
and scrub alloy through immobilization or blend down of those materials through. the addition of inert or low 
plutonium content materials. This would further reduce worker exposure and generate less transuranic waste 
requiring disposal at WIPP. The reduced handling of this material at WIPP would decrease radiation exposure 
to the operational staff. 

Los Alamos National Laboratory is considered a candidate site for three separation process technologies for 
materials considered in this EIS. Scientists at Los Alamos National Laboratory developed the salt distillation 
technology being considered for separation of plutonium oxide from certain pyrochemical salts. The site has 
the experience needed to apply this technology and, therefore, is included in this EIS for salt distillation. 
Los Alamos National Laboratory is also being considered for acid dissolution/plutonium oxide recovery and 
water leach of direct oxide reduction salts because of its experience with salt processing and Rocky Flats' 
limited capability for processing aqueous waste. Any processing activities at Los Alamos National Laboratory 
would be done in Building PF-4 at TA-55, the Los Alamos National Laboratory Plutonium Facility. Plutonium 
oxide separated from the residues would be stored at TA-55. 

Many of the plutonium residues at Rocky Flats have been managed as hazardous waste under the Resource 
Conservation and Recovery Act, although some of this material may not fit the Resource Conservation and 
Recovery Act's definition of hazardous waste. Rocky Flats is in the process of further characterizing these 
materials to determine whether they are hazardous wastes. In addition, preprocessing at Rocky Flats would 
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remove certain hazardous characteristics prior to shipment to another site. Hazardous wastes would not be sent 
to another site for processing. 

In Sections 2.4 and 2.5.2, DOE has identified its preferred processing technologies for each of the Rocky Flats 
plutonium residue and scrub alloy material categories and subcategories. These preferences are based on a 
combination of factors including process technical maturity, cost, and schedule. The rationale for the 
preference for each material is included in the discussions about those materials in the appropriate subsections 
of Section 2.4. 

2.2 QUANTITY AND CHARACTERISTICS OF PLUTONIUM RESIDUES AND SCRUB ALLOY AT ROCKY FLATS 

Rocky Flats currently has in storage approximately 106,600 kilograms (kg) (235,000 pounds [lb]) of plutonium 
residues and 700 kg (1,540 lb) of scrub alloy containing approximately 3,000 kg and 200 kg (6,600 lb and 
440 lb) of plutonium, respectively. DOE has determined that approximately 40 percent of the residues and 
100 percent of the scrub alloy have plutonium concentrations above the safeguards termination limits. 

The safeguards termination limits (see Table B-1, page B-5) specify the maximum concentrations of plutonium 
that may exist in plutonium-bearing materials below which the materials are not subject to the strict material 
control and accountability requirements applied under "safeguards" requirements. The concentration limits 
are determined by the difficulty in recovering plutonium from the material and are higher for plutonium 
embedded in solids such as glass or cement than for materials from which the plutonium is easily recoverable. 
The plutonium residues and scrub alloy that exceed the safeguards termination limits may require further 
processing beyond that described in the Solid Residue Environmental Assessment (DOE 1996k), to allow for 
disposal or other disposition unless they have been granted a variance from safeguards termination limits. 
These residues and scrub alloy are the principal subject of this EIS. 

The plutonium residue and scrub alloy materials subject to this EIS were described in the Notice of Intent 
(DOE 1996c ). They have been grouped into material categories that would undergo the same set of processing 
technologies. 

DOE recognizes that materials within these categories do not have a uniform content and that some of the 
processing technologies assumed for a broad material category may not be appropriate for all of the materials 
included in that category. DOE also recognizes that, when the storage containers are opened, the quantities 
and characteristics of the plutonium residues and scrub alloy may vary somewhat from those assumed in this 
analysis. The analyses in this EIS are based on the best knowledge of the amounts and characteristics of the 
plutonium residues and scrub alloy available at the time the EIS was prepared. The analysis methodologies 
and assumptions used in this EIS are conservative and would accommodate uncertainties in the quantities of 
materials to be processed. The plutonium residues and scrub alloy are briefly discussed in Chapter 1 and 
described in detail in Appendix B of this EIS. The five Notice of Intent categories are as follows: 

0 Ash Residues-Rocky Flats' total ash residue category consists of approximately 27,900 kg (61,500 lb) 
of material containing approximately 1,250 kg (2,760 lb) of plutonium in three basic groups: 
(1) incinerator ash, firebrick heels and fines, and soot; (2) sand, slag, and crucible; and (3) graphite fines. 
Approximately 72 percent of the ash residue inventory (approximately 20,060 kg or 44,200 lb) would 
require additional processing to meet the requirements for disposal at WIPP or other disposition 
alternatives. 

0 Salt Residues-Rocky Flats' total salt residue category consists of about 16,000 kg (35,300 lb) of material 
that contains approximately 1,000 kg (2,200 lb) of plutonium and can be subdivided into three groups: 
electrorefining salts, molten salt extraction salts, and direct oxide reduction salts. These salts contain 
sodium chloride, potassium chloride, magnesium chloride, calcium chloride, zinc chloride, and cesium 
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chloride. Approximately 93 percent of the salt residue inventory (approximately 14,900 kg or 32,800 lb) 
would require additional processing to meet the requirements for disposal in WIPP or other disposition and 
are covered by this EIS. 

0 Wet Residues-Rocky Flats' total wet residues consist of approximately 16,500 kg (36,400 lb) of material 
containing approximately 340 kg (750 lb) of plutonium and are composed of a disparate assembly of 
materials such as wet (aqueous- and organic-contaminated) combustibles, plutonium fluorides, high
efficiency particulate air filter media, sludges, greases/oil, and Raschig (glass) rings. Approximately 
26 percent of the wet residue inventory (approximately 4,300 kg or 9,500 lb) would require additional 
processing to meet the requirements for disposal at WIPP or other disposition alternatives. 

0 Direct Repackage Residues-Rocky Flats' direct repackage residue category consists of about 39,300 kg 
(86,600 lb) of material, containing about 340 kg (750 lb) of plutonium and comprises those plutonium 
residues that are considered to be stable and do not require processing. The residues consist of such 
materials as paper, rags, cloth, plastic, personal protective equipment, and gaskets. Approximately 
7.8 percent of the direct repackage residue (approximately 2,900 kg or 6,400 lb) would require additional 
processing to meet the requirements for disposal in WIPP or other disposition and are covered by this EIS. 

0 Scrub Alloy-Scrub alloy is predominantly a magnesium/aluminum/americium/plutonium metal alloy that 
was created as an interim product in plutonium recovery. Scrub alloy is not considered a plutonium 
residue. Rocky Flats' entire scrub alloy inventory of approximately 700 kg (1 ,540 lb ), containing 
approximately 200 kg ( 440 lb) of plutonium, will require processing to put it in a form that would meet the 
requirements for disposition. 

For the purpose of calculating the environmental impacts, DOE has regrouped the plutonium residues and 
scrub alloy into new categories that require similar processing technologies. The management options for each 
category are described in Section 2.4. The 10 material categories used in this EIS are as follows: 

1. Ash Residues 6. Sludge Residues 
2. Pyrochemical Salt Residues 7. Glass Residues 
3. Combustible Residues 8. Graphite Residues 
4. Plutonium Fluoride Residues 9. Inorganic (Metal and Others) Residues 
5. Filter Media Residues 10. Scrub Alloy 

Table 2-1 shows how the 10 categories used in this EIS correspond to the 5 previously described residue and 
scrub alloy material categories from the Notice of Intent (DOE 1996c ). 

2.3 PROCESSING TECHNOLOGIES ASSESSED IN THIS EIS 

The plutonium residues and scrub alloy processing technologies evaluated in this EIS were identified through 
a process that included review of technical reports and evaluation by technical experts from DOE 
Headquarters, Rocky Flats, the Savannah River Site, and Los Alamos National Laboratory. These experts also 
evaluated the feasibility of implementing the technologies at the DOE sites under consideration. This process 
is described in more detail in Section 2.9 and in Appendix C. The following documents were among those 
reviewed: 

0 Environmental Assessment, Finding of No Significant Impact, and Response to Comments- Solid Residue 
Treatment, Repackaging, and Storage (DOE 1996k). 

0 Rocky Flats Environmental Technology Site: Direct Disposal Trade Study for Plutonium-Bearing 
Residues (DOE 1995a). 
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0 A series of trade studies on specific material categories by the DOE Nuclear Material Stabilization Task 
Group: 

• Plutonium Combustibles Trade Study (DOE 1996b) 
• Plutonium Salts Trade Study (DOE 1996n) 
• Plutonium Sand, Slag, and Crucible Trade Study (DOE 1997f) 
• Ash Residues End-State Trade Study (DOE 1996e) 
• Plutonium Scrub Alloy Trade Study (DOE 1996m). 

0 Residue Program Rebaselining: Phase I Recommendation for Rebaselining Salts, SS&C, and Graphite 
Fines (Ferrera 1996) (the Rocky Flats Rebaselining Study). 

0 Residue Program Rebaselining: Phase /I Recommendation for Rebaselining Ash, Combustibles, Fluorides, 
Sludges, Glass, and Firebrick and Inorganics (Gilmartin 1997). 

T bl 2-1 C a e fPI t uomum ompansono R 'd es1 ue an dS bAll Mt 'ICt cru oy a er1a a egones 
Notice of Intent Categurles .. EIS Categories 

Ash Residues (#1) Ash Residues (20,060 kg [44,200 lb] containing 1,160 kg [2,560 lb] of 
- Incinerator Ash, Firebrick Heels plutonium) 

and Fines, and Soot -Incinerator Ash and Ash Heels, and Firebrick Fines a 
- Sand, Slag, and Crucible -Sand, Slag, and Crucible 
- Graphite Fines -Graphite Fines a 

- Inorganic Ash a 

Salt Residues (#2) Pyrochemical Salt Residues (14,900 kg [32,800 lb] containing 1,000 kg 
- Electrorefining Salts [2,200 lb] of plutonium) 
- Molten Salt Extraction Salts -Electrorefining Salts a 
- Direct Oxide Reduction Salts -Molten Salt Extraction Salts a 

-Direct Oxide Reduction Salts b 

Wet Residues (#3) Combustible Residues (partial) a 
- Wet Combustibles (partial) -Aqueous/Organic-Contaminated Combustibles ( 685 kg [ 1 ,500 lb] containing 

12 kg [26lb] of plutonium) 
- Plutonium Fluoride (#4) Plutonium Fluoride Residues (315 kg [690 lb] containing 142 kg [313 lb] of 

plutonium) 
- Wet Combustibles (partial) (#5) Filter Media Residues D (2,630 kg [5,800 lb] containing 112 kg [250 lb] of 

plutonium 
(#6) Sludge Residues (620 kg [1,370 lb] containing 27 kg [60 lb] of plutonium) 

- Sludge -Sludge a 
- Greases/Oily Sludge -Greases/Oily Sludge a 

(#7) Glass Residues (partial) a 
- Raschig Rings -Raschig Rings (7.3 kg [l6lb] containing l kg [2.2lb] of plutonium) 

Direct Repackage Residues (#7) Glass Residues (partial) a 
- Glass -Other Glass (126 kg, [280 lb] containing 4 kg [8.8 lb] of plutonium) 

(#3) Combustible Residues (partial) a 
- Dry Combustibles -Dry Combustibles (455 kg, [1,000 lb] containing 9 kg [20 lb] of plutonium) 

(#8) Graphite Residues 8 (1,880 kg [4,150lb] containing 97 kg [214lb] of plutonium) 
- Graphite, Firebrick -Graphite, Firebrick 

(#9) Inorganic Residues (Metal and Others) 8 (460 kg [1,000 lb] containing 18 kg 
- Miscellaneous [40 lb] of plutonium) 

-Miscellaneous 

Scrub Alloy (#10) Scrub Alloy (700 k2 [1,540 lb] containing 200 kg [440 lb] of plutonium) 

a A variance to safeguards termination limits may b...: applied to these categories, which would allow for disposal at WIPP. 
b A variance to safeguards termination limits may be applied to a portion of these categories, which would allow for disposal at 

WIPP. 
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Based on information in these documents, a set of potential processing technologies was identified for each 
material category. 

With a few exceptions, each material category considered in this EIS was evaluated using the processes 
included in the No Action Alternative (i.e., stabilization and repackaging of residues that were considered in 
the Solid Residue Environmental Assessment), one or more processes that do not include separation of 
plutonium from the material, and one or more processes that include separation of plutonium from the material. 
In addition, most materials categories were also evaluated using a combination of elements from the No Action 
Alternative (i.e., stabilization and repackaging), processing without plutonium separation (i.e., blending to less 
than 10 percent plutonium), and application of a variance to the safeguards termination limits for the materials. 
Materials that were not evaluated for processes with plutonium separation were inorganic ash residues and 
sludge residues in Item Description Codes (IDCs) 089, 099, and 332. Materials that were not considered for 
the combination of processing technologies were plutonium fluoride residues, Ful Flo filter media residues, 
and scrub alloy. 1 

Because of the significant differences in the chemical and physical characteristics of the materials in various 
categories and in the technologies required for processing them, DOE proposes to make processing decisions 
on each subcategory rather than on the material categories. The technologies that apply to each of the 
categories are based on the best knowledge of the specifics of the processing options available at the time the 
EIS was prepared. These technologies are listed in Figure 2-2 and are defined in the following sections; they 
are described in greater detail in Sections 2.4.1 through 2.4.1 0 and in Appendix C. 

2.3.1 Processes Included in No Action-Stabilize and Store (Alternative 1) 

The stabilization technologies analyzed for the No Action Alternative are those that were analyzed in the Solid 
Residue Environmental Assessment (DOE 1996k). Scrub alloy was not addressed in that Environmental 
Assessment. In this EIS, the No Action Alternative for scrub alloy is defined as continued storage at Rocky 
Flats, with repackaging as necessary. Since there is no basis for estimating how long the plutonium residues 
and scrub alloy might have to remain in storage before a disposition mechanism would be identified, DOE has 
analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 20-year storage period 
are also specified in this EIS as a means of providing the public with a perspective on the effects of a 
prolonged storage period. A material may be subjected to more than one technology conducted in series. For 
example, the No Action Alternative for incinerator ash is calcination followed by cementation. Some 
subgroups may be subject to several different processes. All processing would take place at Rocky Flats. 

2.3.2 Process without Plutonium Separation (Alternative 2) 

The technologies analyzed in this EIS for processing without plutonium separation include those identified 
in the Plutonium Residues Trade Studies or the Rocky Flats Rebaselining Study (Ferrera 1996 and 
Gilmartin 1997) as mature enough for implementation by 1998-2004. A new technology, cold ceramification, 
has been added to the Final EIS for incinerator ash residues. Each material category in the EIS is evaluated 
using one or more technologies that do not involve separating plutonium from the material. All such 
processing would take place at Rocky Flats. 

1 Use of the Combination of Processing Technologies Alternative is evaluated for processing the entire 
inventory of direct oxide recovery salts due to uncertainties in the exact amount of material that would be processed 
under this alternative. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy at the Rocky Flats Environmental Technology Site 

2.3.3 Process with Plutonium Separation (Alternative 3) 

The technologies analyzed in this EIS for processing with plutonium separation are those that were identified 
in the Plutonium Residues Trade Studies or the Rocky Flats Rebaselining Study (Ferrera 1996) as mature 
enough for implementation within the next several years. Each material category in the EIS, except for 
inorganic ash residues and sludge residues in IDCs 089, 099, and 332 (for which no separation technology is 
available), is evaluated using one or more technologies that involve separating plutonium from the material. 
In addition, this EIS discusses the applicability of the technologies at each of the three candidate sites-Rocky 
Flats, the Savannah River Site, and Los Alamos National Laboratory. A new technology, acid dissolution/ 
plutonium oxide recovery at Los Alamos National Laboratory, has been added to the Final EIS for direct oxide 
reduction salt residues. 

2.3.4 Combination of Processing Technologies (Alternative 4) 

The stabilization, blending and repackaging technologies analyzed for Alternative 4 (Combination of 
Processing Technologies) are similar to technologies that were analyzed for Alternative 1 (No Action 
Alternative) and Alternative 2 (Processing without Plutonium Separation). Rocky Flats has determined that 
the high-efficiency particulate air filter media (except Item Description Code [IDC] 338) are not acid
contaminated and do not have to be neutralized and dried, and the sludge residues (with IDCs 089, 099, and 
332) are not wet and do not need to be filtered and dried. These residues would be repackaged instead. Any 
material that is above 10 percent plutonium concentration would be blended with low plutonium concentration 
material from the same IDC or with inert material to reach the 10 percent limit. 

During characterization of the ash and pyrochemical salt residues since the Notice of Intent to prepare this EIS, 
Rocky Flats determined that some of these materials do not need to be stabilized for interim storage. Material 
that is above 10 percent plutonium concentration would be blended with low plutonium concentration material 
from the same IDC or with other inert material to reach the 10 percent plutonium concentration limit. The 
materials would then be repacked into pipe components, which would then be placed in drums, and stored, 
pending shipment to WIPP for disposal as transuranic waste. All processing for Alternative 4 would take place 
at Rocky Flats. 

2.4 MANAGEMENT ALTERNATIVES FOR EACH MATERIAL CATEGORY 

The following sections cover the processing technologies and sites considered for each material category of 
the Rocky Flats plutonium residues and scrub alloy. Sections 2.4.1 through 2.4.1 0 contain brief descriptions 
of the material categories to be discussed, as well as descriptions of the technologies analyzed for Alternative 1 
(the No Action-Stabilize and Store), Alternative 2 (Process without Plutonium Separation), Alternative 3 
(Process with Plutonium Separation), and Alternative 4 (Combination of Processing Technologies). More 
detailed descriptions of the material categories and processing technologies may be found in Appendices B 
and C, respectively. The impacts are discussed in Chapter 4 and Appendix D. Figures 2-3 through 2-12 
contain flow diagrams of the processing technologies for each material type. The preferred processing 
technologies are presented in bold. 

2.4.1 Management of Ash Residues 

Ash residues at Rocky Flats include materials in four subcategories: (1) incinerator ash (including ash heels 
and firebrick fines); (2) sand, slag, and crucible; (3) graphite fines; and (4) inorganic ash. The last category 
includes chloride-contaminated magnesium oxide crucible and oxide from ventilation ducts. 

Some of the ash residues have been assigned hazardous waste codes under the Resource Conservation and 
Recovery Act. A description of hazardous waste codes is provided in Table B-4 of Appendix B. 
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The total quantity of ash residues at Rocky Flats subject to processing is approximately 20,060 kg (44,200 lb) 
and includes approximately 1,160 kg (2,560 lb) of plutonium. The technology/site options analyzed for ash 
residues are shown in Figure 2-3. The impacts associated with the management of ash residues are presented 
in Tables 2-8 through 2-11 and in Section 4.2. 

ALTERNATIVES 

No Action 

• All Ash Residues 

Process without Pu Separation 

• All Ash Residues 

• Incinerator Ash 

• All Ash Residues 

Process with Pu Separation 

• Incinerator Ash & Graphite Fines 

• Incinerator Ash 

• SS&C 

Combination of Processing 
Technologies 

• All Ash Residues 

• SS&C 

• All Ash Residues (except 
SS&C) 

Purex at 
Savannah 

River Site•• 

Purexat 
Savannah 

River Site•• 

Transuranic Waste 

Transuranic Waste 

Transuranic Waste 

Transuranic Waste 

Plutonium Metal or Oxide 

Plutonium Metal or Oxide 

Transuranic Waste 

Transuranic Waste 

Transuranic Waste 

Pu = Plutonium 
HLW = High-Level Waste 

or::b ~ ~~~i~~:dw;,!~!~':e~i~M;;;;~~'ron 
SS&C = Sand, Slag, and Crucible 

Note: The prefemJd technical options for the various 
ash residue subcategories are shown in bold. 

• Graphite fines would not be calcined. 
•• Requires preprocessing at Rocky Flats and transport 

to Savannah River Site. 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Store Pending Plutonium 
Disposition Decision 

Ready to Transport to Monitored 
Geologic Repository 

Dispose of in Savannah River Site 
Saltstone Vaults 

Store Pending Plutonium 
Dispositon Decision 

Ready to Transport to Monitored 
Geologic Repository 

Dispose of in Savannah River Site 
Saltstone Vaults 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Figure 2-3 Processing Technologies for Ash Residues 
1 

DOE has identified repackage under Alternative 4 as the preferred processing technology for incinerator ash, 
graphite fines, and inorganic ash residues. Further characterization of these materials has shown that they do 
not need to be stabilized. Repackaging these materials into pipe components prior to shipment to WIPP would 
provide an additional measure of safety with regard to their storage, handling, transportation, and disposal. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy at the Rocky Flats Environmental Technology Site 

The preferred processing technology for sand, slag, and crucible residues is preprocessing at Rocky Flats and 
the Purex process at the Savannah River Site (Alternative 3). This preference is based on two factors: the 
availability of the Savannah River Site canyons for processing the materials and possible delays in the ability 
to characterize this material for disposal at WIPP before the window of opportunity for processing in the 
canyons closes. To confirm the viability of repackaging (Alternative 4) for Rocky Flats sand, slag, and 
crucible, Rocky Flats would probably need to take three actions which would not be completed until at least 
October 1999: 

• Complete additional characterization of the residue to establish a 95 percent confidence limit that no more 
than 5 percent could be pyrophoric. 

• Obtain a modification of the WIPP TRUCON Shipping Code for sand, slag, and crucible to change the 
allowable passivated calcium metal content from a trace (less than 1 percent) to a minor (1-1 0 percent) 
constituent in the chemical capability code. This change could be submitted to the Nuclear Regulatory 
Commission in September 1998 and would require 6 to 12 months for approval. 

• Obtain WIPP certification. This might require about one year. 

The Savannah River Site has existing quantities of sand, slag, and crucible remaining from its own operations 
that will be processed in its separation canyons. The sand, slag, and crucible residues from Rocky Flats can 
be processed in the Savannah River Site Canyons without extending the planned operations of these facilities. 
The time period available for processing sand, slag, and crucible is limited and would pass prior to the earliest 
date that Rocky Flats could send repackaged sand, slag, and crucible to WIPP for disposal. DOE believes that 
it would be imprudent to forego the opportunity to process the sand, slag, and crucible at the Savannah River 
Site, given the uncertainties associated with repackaging and disposal at WIPP. 

2.4.1.1 Alternative 1-No Action-Stabilize and Store 

0 Calcination/Cementation-The methodologies for stabilizing plutonium residues to meet Rocky Flats' 
interim safe storage criteria2 are described in detail in the Solid Residue Environmental Assessment 
(DOE 1996k). The ash residues would be size-reduced by crushing and calcining and then cementing or 
repackaging to immobilize respirable fines. The containers of cemented and/or repackaged residues would 
then be placed inside 208-liter (L) (55-gal) drums in a configuration that meets the interim safe storage 
criteria. These drums would be stored at Rocky Flats pending final disposition. As there is no basis for 
estimating how long the stabilized residue might have to remain in storage before a disposition mechanism 
would be identified, DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an 
arbitrary 20-year storage period are also specified in this EIS as a means of providing the public with a 
perspective on the effects of a prolonged storage period. All stabilization activities would take place in 
Building 707 or Building 371. Calcination of powdered or granular materials in muffle furnaces3 is 
considered to be a proven technology. Cementation of materials to immobilize fines and to form an 
acceptable solid is also considered to be a proven technology, although optimization studies are routinely 
performed to improve specific characteristics. 

2The interim safe storage criteria were developed in response to the Defense Nuclear Facilities Safety Board's 
Recommendation 94-1 (DNFSB 1994). 

3 Muffle furnaces are small (approximately 1 cubic foot), oven-like, electrically heated units; they are lined with 
refractory material, and they can be used to heat material placed onto trays inserted into the unit. 
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2.4.1.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed three processing technologies that do not involve plutonium separation for ash residues: 
vitrification, cold ceramification, and blend down with inert or low-plutonium content materials to meet the 
safeguards termination limits. Quantitative analyses of these technologies were conducted for processing at 
Rocky Flats. 

0 Vitrification-Vitrification (encapsulation in a glass matrix) was used as the technology for 
immobilization in conducting the impact analysis of ash residues. Vitrification (also discussed in 
Appendix C) is being considered at Rocky Flats for stabilization of some materials in its waste backlog and 
is considered to be a proven technology for most residue types to which it may be applied. A technical 
development program is underway for vitrification of ash residues. Vitrification is being evaluated for the 
plutonium residues that do not meet the safeguards termination limits in their current form. Activities are 
underway to optimize the process and reduce the steps necessary to achieve an acceptable waste form. In 
the Rocky Flats process, ash residues would be placed in Module E, Building 707. There the ash would 
be unpacked, sorted, size-reduced (as necessary), and measured into 8.2-L (2.2-gal) cans. The amount of 
ash added to the cans would be limited to 83.5 grams (g) (0.18 lb) plutonium per can. Ash residues would 
be calcined before being vitrified to prevent off-gases from combusting during vitrification. Glass frit 
would be added until the resulting material falls below the safeguards termination limits for vitrified 
material. The mixture would then be melted at 700 to 1,300 degrees Celsius ( 0 C) (1,290 to 2,370 degrees 
Fahrenheit CF)) to be encapsulated in glass. After cooling, the vitrified ash would be packaged according 
to the WIPP waste acceptance criteria and placed in interim storage pending disposal at WIPP. 

0 Cold Ceramification-Cold ceramification is a process that would stabilize residues or other materials 
by converting contaminated materials into chemically bonded phosphate ceramics. The residue material 
would be mixed with reagents such as magnesium oxide and monopotassium phosphate or phosphoric acid 
to produce low temperature chemical reactions that would yield a ceramic material in which the hazardous 
and radioactive constituents would be chemically stabilized, physically resistant, impermeable, and strong. 
Cold ceramification is being considered by Rocky Flats for its incinerator ash residues. Although the 
process is still under development, it is similar to the cementation process currently in use at Rocky Flats 
and uses similar equipment. In the Rocky Flats process, ash residues would be placed in a glovebox in 
Building 707. There the ash would be unpacked, sorted, sized-reduced (as necessary), and measured into 
6-L (1.6-gal) cans. Each container would be filled to contain about 167 g (0.36 lb) of plutonium. Then 
magnesium oxide and monopotassium phosphate would be blended into the container with the residue. 
Measured quantities of water then would be blended into the containers and the material would be mixed 
until it thickens and appears to be homogeneous. Next, the container would be moved from the mixing 
station into a set of curing gloveboxes and set aside for approximately 24 hours of curing. After curing, 
the ceramified material would be packaged according to the WIPP waste acceptance criteria and placed in 
interim storage pending disposal at WIPP. 

0 Blend Down-Some material may have a plutonium concentration only slightly greater than the safeguards 
termination limits, or may consist of only a small quantity of material that is above the safeguards 
termination limits. In these circumstances, the plutonium residue may be blended down by adding material 
with a plutonium concentration below the safeguards termination limit so that the material may be disposed 
of at WIPP without further processing. The ash residue would be moved to Module B, Building 707, and 
bagged into the glovebox. Building 371 is under consideration as an alternative location for the blend 
down process. There residues would be unpacked, size-reduced as necessary, measured into batches, and 
calcined at 900°C (1,650°F). The calcination would oxidize any carbon or organic compounds present to 
carbon dioxide and would also eliminate water, or the residue could be blended with an inert material such 
as uranium oxide, salt, or magnesium oxide to form a mixture that meets plutonium safeguards termination 
limits. Calcination and blending are considered to be proven technologies. 
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Incinerator ash and graphite fines would be measured into batches with 83.5 g (0.18 lb) or less of 
plutonium, allowing for maximum packaging flexibility during the final packaging step. The sand, slag, 
and crucible residues and the inorganic ash residues would be measured into batches with about 18 g 
(0.04 lb) of plutonium because of the high ratio of dilutent to residue matrix required. After processing, 
the batches would be packaged according to the WIPP waste acceptance criteria and placed in interim 
storage pending disposal at WIPP. 

2.4.1.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed two processes for separation of plutonium from the ash residue: the Purex process and 
mediated electrochemical oxidation. Quantitative analyses of these technologies were conducted for the 
Savannah River Site. Both of these technologies involve acid dissolution of the ash followed by conversion 
to plutonium metal or oxide. In the Purex process, all of the plutonium in the incinerator ash and sand, slag, 
and crucible residues would be converted to plutonium metal or oxide. In the mediated electrochemical 
oxidation process, all the ash residues (except sand, slag, and crucible; and inorganic ash) would be converted 
to plutonium metal or oxide. Neither the Purex nor mediated electrochemical oxidation processes can separate 
plutonium from the inorganic ash residues. Any plutonium separated under this alternative would be disposed 
of using an immobilization process. 

Ash stabilization activities for incinerator ash and graphite fines would be conducted in Module E, 
Building 707, at Rocky Flats before shipment to the Savannah River Site. The residues requiring calcination 
before shipment would be unpacked in the glovebox, size-reduced as necessary, measured into batches, and 
calcined at 900°C (1,650°F) for two hours. The calcination would oxidize carbon and organics to carbon 
dioxide and would eliminate water to provide a material that would meet shipping criteria. 

The existing equipment used in the Purex process at the Savannah River Site cannot process incinerator ash 
in its present form because the ash is not readily soluble in nitric acid. If mediated electrochemical oxidation 
was not used to dissolve plutonium, the incinerator ash would first be fused with an oxidant, such as sodium 
peroxide to convert it to a more soluble form before shipment to the Savannah River Site. The fusion process 
would be additional to the calcination step in the preprocessing of incinerator ash. 

0 Mediated Electrochemical Oxidation at the Savannah River Site-At the Savannah River Site, 
incinerator ash and graphite fines residues would be received at the Plutonium Storage Facility for interim 
storage. The ash residues would then be transferred to the New Special Recovery facility and dissolved 
using newly installed dissolvers that use the silver(II) ion to dissolve the normally intractable plutonium 
in the ash. These dissolvers were developed by Pacific Northwest National Laboratory, Lawrence 
Livermore National Laboratory, and the Savannah River Site for this purpose and are used in France to 
recover plutonium. The New Special Recovery facility would have to be modified for silver(II) 
electrochemical dissolvers. The process would also require minimal operation of the F-Canyon. An 
equivalent option would be to install the silver dissolver in the HB-Line and use the H-Canyon!HB-Line 
facilities. The mediated electrochemical oxidation process is considered to be a well demonstrated 
technology, although it has not yet been used in production operations in DOE facilities. 

Once the plutonium was in solution, any undissolved material would be filtered out, packaged according 
to the WIPP waste acceptance criteria and placed in interim storage pending disposal at WIPP. The 
remaining plutonium-bearing solution would be transferred to the F-Canyon (or H-Canyon) where it would 
be processed through the existing Purex system to separate plutonium from waste materials in the solution. 
The waste fraction would be transferred to the high-level waste system, where it would be added to the 
materials in the high-level waste tanks. The insoluble solids would be vitrified with high-level waste in 
the Defense Waste Processing Facility, and the residual liquids would be solidified as saltstone. The 
plutonium-bearing fraction would be transferred to the FB-Line (HB-Line), where it would be precipitated 
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as plutonium trifluoride and reduced with calcium metal to plutonium metal. [If the material is processed 
through the HB-Line, the final product would be plutonium oxide.] The plutonium would be thermally 
stabilized and packaged to meet DOE-STD-3013-96 (DOE 1996f), and placed in interim storage in the 
FB-Line vaults (or in the Actinide Packaging and Storage Facility, when completed), pending disposition 
in accordance with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact 
Statement (DOE 1997c). 

0 Purex Process--At the Savannah River Site, incinerator ash and sand, slag, and crucible residues would 
be received at the 235-F facility for storage. The residues would then be transferred to a Canyon facility, 
where they would be dissolved in nitric acid. The solution would then be separated into two fractions, a 
waste solution and a plutonium-bearing solution. The waste fraction would be transferred to the high-level 
waste system, where it would be added to the materials in the high-level waste tanks. The solids would be 
vitrified with high-level waste in the Defense Waste Processing Facility, and the residual liquids would be 
solidified as saltstone. The plutonium-bearing fraction would be transferred to a finishing line (FB/HB), 
where it would be precipitated and converted to a stable oxiJe or metal. The plutonium would be thermally 
stabilized, packaged to meet DOE-STD-3013-96 (DOE 1996f), and placed in interim storage in the 
FB-Line vaults (or in the Actinide Packaging and Storage Facility, when completed), pending disposition 
in accordance with decisions to be reached under the Surplus Plutonium Disposition EIS (DOE 1997c). 
The Purex process at the Savannah River Site is considered to be a proven technology. 

2.4.1.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed two processing technologies for ash residues under this alternative: calcination/cementation and 
repackaging. 

0 Calcination/Cementation-DOE would implement the same stabilization technology described under the 
No Action Alternative in Section 2.4.1.1, if necessary, and would apply a safeguards termination limits 
variance based on a maximum plutonium concentration of 10 percent plutonium. To ensure that all 
materials would be below the 10 percent plutonium concentration limit, high plutonium concentration 
material would be blended with low plutonium concentration material having the same IDC or with an inert 
material. After processing, the stabilized residue would be repackaged and placed in short-term storage 
pending disposal at WIPP as transuranic waste. 

0 Repackaging-DOE would apply a safeguards termination limit variance for materials not requiring 
stabilization (as determined through characterization). A variance would be based on a maximum 
plutonium concentration of 10 percent plutonium. To ensure that all materials would be below the 
10 percent plutonium concentration limit, high plutonium concentration material would be blended with 
low plutonium concentration material having the same IDC or with an inert material. The materials would 
then be repackaged into containers and place into pipe components (see Section 2.6.1), which would then 
be placed into drums. The drums would be placed in short-term storage pending disposition at WIPP as 
transuranic waste. 

2.4.2 Management of Pyrochemical Salt Residues 

The primary subcategories of pyrochernical salt residues at Rocky Flats are electrorefining salt residues, molten 
salt extraction salt residues, and direct oxide reduction salt residues. The first two categories consist primarily 
of a sodium chloride/potassium chloride matrix and are contaminated with plutonium chloride, americium 
chloride, other metal chlorides, and significant quantities of plutonium, americium, and other metals. The 
direct oxide reduction salts consist primarily of a calcium chloride matrix and are contaminated with plutonium 
chloride, americium chloride, calcium oxide, calcium metal, plutonium oxide, plutonium fluoride, and other 
materials. A major difference in the possible processing of these residues is that the sodium chloride/potassium 
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chloride matrix may be distilled from the contaminants, whereas the calcium chloride matrix is not readily 
distilled. The pyrochemical salt residues category also includes numerous materials that were associated with 
salt processing (e.g., crucibles) or that were generated during research activities. Because of technical 
considerations, a combination of the described processing technologies and sites may be required to process 
all of the pyrochemical salt residues. 

The total quantity of pyrochemical salts at Rocky Flats subject to processing is approximately 14,900 kg 
(32,800 lb) and includes approximately 1,000 kg (2,200 lb) of plutonium. The technology/site options 
analyzed for processing salt residues are shown in Figure 2-4. The impacts associated with the management 
of salt residues are presented in Tables 2-12 through 2-15 and in Section 4.3. 

The preferred processing technology for molten salt extraction/electrorefining salt residues and low plutonium 
concentration direct oxide reduction salt residues is repackaging and disposal at WIPP (Alternative 4). The 
plutonium concentration is low enough in these residues to be blended to 10 percent plutonium, using low 
plutonium concentration residues with the same characteristics or with other inert materials. This would allow 
the site to divert resources to other materials and to close the site at an earlier time than would be possible 
otherwise. 

There are two preferred processing technologies for management of direct oxide reduction salt residues from 
Item Description Codes (IDCs) 365, 413, 417, and 427 and similar materials: (1) preprocessing at Rocky Flats 
followed by acid dissolution/plutonium oxide recovery at Los Alamos National Laboratory and (2) pyro
oxidation (if necessary) followed by repackaging (with blending to 10 percent plutonium, if necessary) at 
Rocky Flats for the remaining salt residues in these IDCs. (Although these four IDCs are sometimes called 
high plutonium concentration direct oxide reduction salt residues, they actually contain a mixture of high 
plutonium concentration and low plutonium concentration direct oxide reduction salt residues.) 

DOE believes that there are only about 306 kg (675 lb) of high plutonium concentration direct oxide reduction 
salt residues from IDCs 365, 413, 417, and 427 that would need to be processed by the acid dissolution process 
at Los Alamos National Laboratory. However, a small quantity of additional material from other direct oxide 
reduction salt residue IDCs might be identified during physical inspection of the residues in an early part of 
the repackaging operation. Given this uncertainty, DOE analyzed the environmental impacts of processing 
up to 727 kg ( 1600 lb) of high plutonium concentration direct oxide reduction salt residues using the acid 
dissolution/plutonium oxide recovery process at Los Alamos National Laboratory. After processing, the 
plutonium oxide would be stored on an interim basis at Los Alamos National Laboratory in accordance with 
the Record of Decision issued after completion of the Storage and Disposition of Weapons-Usable Fissile 
Materials Final Programmatic Environmental Impact Statement (DOE 1997e) until it would be disposed of 
in accordance with decisions to be made in the Surplus Plutonium Disposition Environmental Impact 
Statement (DOE 1997c). Plutonium contaminated magnesium oxide, a by-product of this process, would be 
dried and sent to WIPP for disposal as transuranic waste. The acid dissolution/plutonium oxide recovery 
process at Los Alamos National Laboratory would result in much shorter exposures of the workers to radiation 
than would be experienced with the blend down process in Alternative 2 or repackaging in Alternative 4, thus 
providing health and safety benefits to the workers. 

The preferred processing technology for direct oxide reduction salt residues from IDCs 365, 413, 417, and 427 
that would not be processed at Los Alamos National Laboratory using acid dissolution/plutonium oxide 
recovery would be processing at Rocky Flats using pyro-oxidation/repackaging in preparation for shipment 
to WIPP for disposal as transuranic waste. 
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Figure 2-4 Processing Technologies for Pyrochemical Salt Residues 
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2.4.2.1 Alternative 1-No Action-Stabilize and Store 

The methodologies for stabilizing plutonium residues to meet the Rocky Flats interim safe storage criteria are 
summarized below and are also analyzed in greater detail in the Solid Residue Environmental Assessment 
(DOE 1996k). 

0 Pyro-Oxidation-The salt residues under this alternative would be transferred to a glovebox in Module A 
of Building 707. An oxidant such as sodium carbonate would be added to the salt residue, and the mixture 
would be loaded into a stainless-steel can, which would be placed in a furnace, heated to about 800°C 
(1,470°F) in an inert atmosphere, and stirred for approximately two hours. As the molten salt cools, it 
would solidify into a solid monolith. After cooling, the pyro-oxidized salt would be packaged, removed 
from the glovebox, and placed in interim storage at Rocky Flats until DOE makes a final disposition 
decision. As there is no basis for estimating how long the stabilized residues might have to remain in 
storage before a disposition mechanism would be identified, DOE has anlyzed in this EIS the annual 
impacts of such storage. The impacts of an arbitrary 20-year storage period are also specified in this EIS 
as a means of providing the public with a perspective on the effects of a prolonged storage period. Pyro
oxidation of salts in stationary furnaces is considered to be a proven technology. 

The repackaged, stabilized salt would be assayed to determine its plutonium content, placed in secondary 
packaging, and transferred to the designated onsite interim storage facility until a final disposition decision 
is made by DOE. The purpose of this oxidation is to ensure conversion of reactive metals to nonreactive 
oxides. 

2.4.2.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed pyro-oxidation followed by blending down with inert materials to the safeguards termination 
limit as the technology that does not involve plutonium separation. A quantitative analysis of this technology 
was conducted for the Rocky Flats Site. 

0 Pyro-Oxidation/Blend Down-The salt residues would first be pyro-oxidized, if necessary, in a metal 
or ceramic crucible. After cooling, the salt matrix and plutonium oxide would be removed from the 
crucible. The crucible would be discarded and managed as transuranic waste or sand, slag, and crucible 
as described in Section 2.4.1. The salt and plutonium oxide would be crushed to achieve a uniform size 
and then blended with an inert material (such as pure salt or uranium oxide) to form a mixture that meets 
the plutonium safeguards termination limits. The salt would then be packaged according to the WIPP waste 
acceptance criteria and placed in interim storage pending disposal at WIPP. 

2.4.2.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed four processing technologies for separation of plutonium from the pyrochemical salt residues: 
(1) salt distillation (molten salt extraction/electrorefining salt residues only), (2) acid dissolution/plutonium 
oxide recovery (direct oxide reduction salts only), (3) water leach, and (4) salt scrub. Quantitative analyses 
were conducted for: salt distillation, water leach, and salt scrub of molten salt extraction/electrorefining salt 
residues at Rocky Flats; salt distillation of molten salt extraction/electrorefining salt residues at Los Alamos 
National Laboratory; water leach of direct oxide reduction salts at Rocky Flats; and acid dissolution/plutonium 
oxide recovery and water leach of direct oxide reduction salt residues at Los Alamos National Laboratory. 
Scrub alloy produced in the salt scrub process at Rocky Flats would be transported to the Savannah River Site 
for separation of plutonium using the Purex process as described in Section 2.4.1 0. Pyro-oxidation of the salts 
at Rocky Flats may be required before any shipment of salt residues to Los Alamos National Laboratory. Acid 
dissolution/plutonium oxide recovery at Los Alamos National Laboratory was added as a process for direct 
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oxide reduction salt residues between the Draft EIS and the Final EIS. Any plutonium separated under this 
alternative would be disposed of using an immobilization process. 

D Salt Distillation-This process would separate transuranic materials from a salt matrix by distilling the 
salt away from any plutonium/americium oxide present in the salt. For this EIS, DOE considered salt 
distillation only for molten salt extraction/electrorefining salt residues. Distillation of direct oxide reduction 
salt residues requires further development because higher temperatures are required for calcium chloride 
distillation and because it does not yield a good separation of the salt from plutonium/americium oxide 
(these higher temperatures are beyond the capability of available equipment). The salt would be pyro
oxidized, if necessary, and then loaded into the salt distillation furnace and heated under vacuum to 
approximately 950°C (1,740°F) for approximately six hours. Under these conditions, the salts would 
distill away from the plutonium/americium oxides in the mixture. No hazardous chemicals would be 
released during this process. After the separation, the furnace would be cooled and opened. The separated 
salts and plutonium/americium oxide/residual salts would then be assayed, packaged, and handled by two 
separate paths. The separated salts would be packaged accocding to the WIPP waste acceptance criteria 
and placed in interim storage pending disposal at WIPP. The plutonium/americium oxides would be 
packaged according to DOE-STD-3013-96 (DOE 1996f) and placed in safe interim storage pending 
disposition in accordance with decisions reached under the Storage and Disposition of Weapons-Usable 
Fissile Materials Final PElS (DOE 1997e) and the Surplus Plutonium Disposition EIS (DOE 1997c). 

Pyro-oxidation of salts is considered to be a proven technology, although specific process variables are 
being evaluated in an attempt to make the pyro-oxidation process more compatible with a pyro-distillation 
follow-on processing step. Salt distillation of the sodium chloride/potassium chloride matrix from molten 
salt extraction/electrorefining salts has been well demonstrated on a pilot scale with actual residue 
materials, although optimization studies are ongoing and final designs of the production equipment will 
be required. An additional uncertainty involved in the salt distillation process is the disposition of the 
transuranic oxide materials resulting from distillation of salts from molten salt extraction salts. These 
materials contain elevated concentrations of americium compared to other plutonium oxide materials, 
resulting in elevated gamma radiation levels that may require extra shielding and special handling 
procedures. 

D Acid Dissolution/Plutonium Oxide Recovery at Los Alamos National Laboratory-Recovery of 
plutonium from direct oxide reduction salt residues by acid dissolution at the Los Alamos National 
Laboratory would be conducted inside gloveboxes located in the Los Alamos Plutonium Facility (T A-55). 
The process would consist of dissolving the material in hydrochloric acid, followed by precipitation of the 
plutonium with oxalic acid, and then calcination to plutonium oxide. 

Acid dissolution would consist of first preparing a mixture containing equal amounts of salt residue and 
water and then adding concentrated hydrochloric acid to the mixture. Sodium chlorite next would be added 
to convert plutonium to the four valence state. This plutonium-bearing solution would be mixed with an 
organic solution consisting of tributylphosphate in dodecane. In the resulting solvent extraction process, 
plutonium would move into the organic phase while americium and calcium chloride salt, the matrix in 
direct oxide reduction salt residues, would remain in the aqueous phase. After the acid and organic 
solutions separate from one another, the aqueous phase would be sent to the raffinate tank for further 
processing. The organic phase would be stripped of plutonium using dilute hydrochloric acid and recycled. 
Hydroxylamine hydrochloride would then be added to the dilute acid solution containing plutonium to 
reduce plutonium to the three valence state. 

Addition of oxalic acid to the plutonium-bearing solution would cause plutonium to precipitate as 
plutonium oxalate. The slurry would be filtered through a stainless steel filter and washed with dilute 
oxalic acid. Magnesium hydroxide would be added to the filtrate from oxalate precipitation and the 
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raffinate from solvent extraction to precipitate any remaining plutonium and americium in those solutions. 
The magnesium hydroxide would then be filtered, calcined at 450°C (840°F), packaged according to the 
WIPP waste acceptance criteria, and placed in interim storage pending disposal at WIPP. The filtrate from 
the magnesium hydroxide precipitation process would be sent to TA-50, the Liquid Waste Treatment 
Facility. The plutonium oxalate filter cake on the stainless steel filter boat would be placed in a calcining 
furnace and heated to 400°C (750°F) for one hour to decompose the plutonium oxalate to plutonium oxide 
and carbon dioxide and evaporate any entrained water. After cooling, the plutonium oxide would be 
removed from the filter boat, sampled, weighed, and packaged for temporary storage. The plutonium oxide 
would then be thermally stabilized at 1,000°C (1,830°F) for four hours, packaged according to 
DOE-STD-3013-96 (DOE 1996f), and placed in interim storage pending disposition in accordance with 
decisions reached under the Storage and Disposition of Weapons-Usable Fissile Materials Final PElS 
(DOE 1997e) and the Surplus Plutonium Disposition EIS (DOE 1997c). This process is a proven 
technology. 

0 Water Leach-The dissolution process being considered for recovery of plutonium/americium oxides 
from pyrochemical salts is water leach of the salt. In this process, the salt would first be pyro-oxidized, if 
necessary, as previously described in Section 2.4.2.1. The salt would then be placed in the leaching vessel 
and water would be added. Because the pyro-oxidation process produces an excess of sodium oxide, 
hydrochloric acid must be added to prevent the resulting solution from becoming excessively alkaline. 
After approximately one hour, the slurry would be vacuum filtered. The solid filter cake would consist 
primarily of damp plutonium/americium oxide, which would be placed in a furnace and dried at 400°C 
(750°F) for four hours. After drying, the plutonium/americium oxide would be calcined at 1,000°C 
(1,830°C) for four hours. No hazardous chemicals would be released during this process. The plutonium/ 
americium oxide would be packaged according to DOE-STD-3013-96 (DOE 1996f) and placed in interim 
storage pending disposition in accordance with decisions reached under the Storage and Disposition of 
Weapons-Usable Fissile Materials Final PElS (DOE 1997e) and the Surplus Plutonium Disposition EIS 
(DOE 1997c). The filtrate would be evaporated, leaving a lean salt that would be packaged according to 
the WIPP waste acceptance criteria and placed in interim storage pending disposition at WIPP. 

The water leach process is considered to be a proven technology. However, if it is used to process molten 
salt extraction salts, an uncertainty exists involving the disposal of the transuranic oxide materials 
remaining from the water leach of molten salt extraction salts. This is the same problem discussed above 
for salt distillation of these salts. The residual materials contain elevated concentrations of americium 
compared to other plutonium oxide materials, resulting in elevated gamma radiation levels that must be 
addressed in handling. Estimates of radiation levels from these oxides indicate that the materials require 
special handling procedures or shielding to be received at the new vault being constructed at the Savannah 
River Site. 

0 Salt Scrub-Salt scrub is the technology historically used to recover plutonium from molten salt 
extraction/electrorefining salt residues. This technology can also be used for direct oxide reduction salt 
residues. The salt residue would be placed in a crucible with a mixture of aluminum and magnesium (or, 
in newer processes, gallium and calcium) and heated in a glovebox furnace to approximately 800°C 
(1,470°F) for approximately two hours. Any plutonium and americium chlorides present in the residue 
would be reduced by magnesium (or calcium) to plutonium and americium metals, which would then be 
extracted by the aluminum (or gallium). The alloy would then separate from the salts and form a metallic 
button (called scrub alloy) at the bottom of the crucible. 

After cooling, the salts and scrub alloy button would be removed from the crucible and separated from one 
another. The residual salts would be analyzed to determine if they meet safeguards termination limits for 
disposal at WIPP. Salts that meet the limits would be pyro-oxidized (as described previously in 
Section 2.4.2.1) to oxidize any reactive metals, packaged according to the WIPP waste acceptance criteria, 
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and placed in interim storage pending disposal at WIPP. Salts that do not meet the safeguards termination 
limits would be scrubbed again. The scrub alloy would be sent to the Savannah River Site to be processed 
in the Canyons using the Purex process (Section 2.4.10). 

The salt scrub process is considered to be a proven process for clean, recently packaged salt residues. 
However, technical uncertainties exist for this process as applied to less pure salts and/or salts that have 
absorbed moisture during storage. Development work would be required prior to or in parallel with the 
operations to address these uncertainties, with the result possibly being a population of salts not amenable 
to this technique. Since the scrub alloy process could be performed in the stationary furnaces that have 
been installed at Rocky Flats as part of the No Action Alternative, a currently installed capability exists to 
support this process. The salts scrubbed by this process, however, may not meet the safeguards termination 
limits for disposal at WIPP and may need some subsequent processing prior to disposition. 

2.4.2.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed repackaging at Rocky Flats as the only processing technology for pyrochemical salt residues 
under this alternative. 

0 Repackaging-DOE would apply a variance to the safeguards termination limits (or otherwise 
administratively terminate safeguards) for materials not requiring stabilization, although small quantities 
may be pyro-oxidized, if necessary. A variance would be based on a maximum plutonium concentration 
of 10 percent plutonium. To ensure that all materials would be below the 10 percent plutonium 
concentration limit, high plutonium concentration material would be blended with low plutonium 
concentration material having the same IDC. The materials would then be repackaged into containers and 
placed into pipe components, which would then be placed into drums. The drums would be placed in 
short-term storage pending disposition at WIPP as transuranic waste. 

2.4.3 Management of Combustible Residues 

The combustible plutonium residues are divided into three subcategories: aqueous-contaminated combustibles, 
organic-contaminated combustibles, and dry combustibles. These residues are solid materials contaminated 
with plutonium; they include gloves, clothes, and other combustible materials. Some of the combustible 
residues have been assigned hazardous waste codes under the Resource Conservation and Recovery Act. A 
description of the hazardous waste codes is provided in Table B-4 of Appendix B. After stabilization, these 
materials would no longer be ignitable, corrosive, or reactive. Such materials could be managed under 
Alternatives 1 or 4. Materials with the other hazardous waste codes meet the WIPP waste acceptance criteria 
(DOE 1996j). The total quantity of Rocky Flats combustible residues subject to processing is approximately 
1,140 kg (2,510 lb) and includes approximately 21 kg ( 46 lb) of plutonium. The technology/site options 
analyzed for processing these residues are shown in Figure 2-5. The impacts of processing combustible 
residues are presented in Table 2-16 and Section 4.4. 

DOE's preferred processing technology for all combustible residues is to stabilize and repackage the residues 
as described in Alternative 4 and send the residues to WIPP for disposal. Implementation of a variance to the 
safeguards termination limits for those residues would allow Rocky Flats to process the residues more rapidly 
and to close the site. The stabilization processes would be the same as those described for Alternative 1 (No 
Action Alternative). For aqueous-contaminated combustible residues, the stabilization process would be 
neutralization followed by drying, with any fines stabilized by cementation or repackaging; for organic
contaminated combustible residues, it would be a combination of washing, low-temperature thermal desorption 
to remove volatile organic materials, stabilization of plutonium fines, mixing with an absorbent material, and 
cementation; and for dry combustible residues, it would be just to repackage the materials for disposal because 

2-21 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy at the Roclry Flats Environmental Technology Site 

they are already in a chemical or physical form that does not require stabilization. These are the technologies 
that are described in the Rocky Flats Solid Residue Environmental Assessment (DOE 1996k). 

2.4.3.1 Alternative 1-No Action-Stabilize and Store 

All processing activities for combustibles under the No Action Alternative would be conducted in existing 
glovebox lines in Building 371 at Rocky Flats. Specific stabilization methods for the aqueous-contaminated 
and organic-contaminated combustibles, as well as for dry combustibles, are described in the following 
paragraphs. 

Pu = Plutonium 

ALTERNATIVES 
Note: The preferred technical aptions lor the various 

combustible residue subcategories are shown in 
bold. 

No Action Neutralize/Dry Cement Fines Storeat I 
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• Dry Repackage at Storeat I 
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• All Combustible Residues Sonic Wash at 1 at Rocky Flats Ready to Transport 
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Figure 2-5 Processing Technologies for Combustible Residues 
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0 Neutralize/Dry-Aqueous-contaminated combustibles are combustible materials that contain or have been 
exposed to discernible quantities of water-based solutions (typically acids or bases). Larger items would 
be size-reduced to facilitate washing. The materials would be washed with a neutralizing solution, excess 
liquid would be removed by filtration, and the remaining residues would be dried either by mixing with 
an absorbent material or by drying at low temperatures. Any fines resulting from this process would be 
immobilized by cementation or packaging. The remaining residue would be repackaged for interim storage 
until final disposition. As there is no basis for estimating how long the stabilized residues might have to 
remain in storage before a disposition mechanism would be identified, DOE has analyzed in this EIS the 
annual impacts of such storage. The impacts of an arbitrary 20-year storage period are also specified in this 
EIS as a means of providing the public with a perspective on the effects of a prolonged storage period. The 
washing solution would be periodically withdrawn, assayed for plutonium content, and sent to the liquid 
waste treatment facility. This process is currently in use at Rocky Flats. 

0 Thermal Desorption/Steam Passivation-The organic-contaminated combustibles would be stabilized 
by washing, low-temperature (approximately 80°C [176°F]) thermal desorption to remove volatile organic 
materials, stabilization of plutonium fines, mixing with an absorbent material, and cementation. Steam 
would be added to the low-temperature thermal desorption to stabilize plutonium fines. The stabilized 
residue would be repackaged for interim storage until final disposition. As there is no basis for estimating 
how long the stabilized residues might have to remain in storage before a disposition mechanism would 
be identified, DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 
20-year storage period are also specified in this EIS as a means of providing the public with a perspective 
on the effects of a prolonged storage period. This process is considered to be a proven technology; 
however, final process parameters are currently under investigation (for more details see Appendix C). 

0 Repackage-Dry combustible residues are in a chemical or physical form that does not require 
stabilization to meet interim safe storage criteria. The present packaging configuration, however, does not 
meet those criteria. Accordingly, these residues would be directly repackaged, without stabilization, into 
metal containers meeting interim safe storage criteria. After repackaging, the residue containers would be 
sent to an appropriate storage area until final disposition. As there is no basis for estimating how long the 
stabilized residues might have to remain in storage before a disposition mechanism would be identified, 
DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 20-year 
storage period are also specified in this EIS as a means of providing the public with a perspective on the 
effects of a prolonged storage period. Repackaging is considered to be an acceptable alternative. 

2.4.3.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed three technologies that do not involve plutonium separation for processing combustible 
residues: sonic wash, catalytic chemical oxidation, and blend down with inert materials to the safeguards 
termination limits. Quantitative analyses of these technologies were conducted for processing at Rocky Flats. 

0 Sonic Wash-The sonic wash technology is applicable to all three subcategories of combustible residues. 
In this process, plutonium is physically removed from solid hydrogenous and other insoluble matrices by 
washing in a weak caustic solution with agitation induced by sound waves in the sonic range. The process 
mechanically improves contact of the neutralizing solution with the irregular matrix surfaces and improves 
the removal of solid transuranic oxides from the surface of the feed matrices. The feed material would be 
shredded, placed in a basket, and lowered into a sonic wash unit that contained a weak caustic solution. 
The charge would be agitated by sonic waves and a portion of the oxides, along with other higher density 
materials, would wash off the matrix and settle to the bottom. The matrix material would be rinsed, dried, 
and repackaged for shipment to WIPP for disposal. The settled heavy materials or sludges containing the 
higher fraction of transuranic oxides would be filtered from the wash solution, dried, and stored until a 
batch large enough to vitrify is gathered. The material first would be blended with a low-melting 
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temperature glass, then heated to 700 to 1,300°C (1,290 to 2,370°F) to melt the glass and encapsulate or 
vitrify the waste. The stabilized material would be packaged according to the WIPP waste acceptance 
criteria and placed in interim storage pending disposal at WIPP. The effluent streams from the filtration 
and rinsing steps would be evaporated and recycled back to the sonic wash unit. 

The sonic wash technology has been demonstrated with residue-type materials on a bench scale. Because 
of the significant effort required to demonstrate a consistent process and develop the procedures and 
analysis necessary for routine operation, DOE estimates that this process would be available two years after 
the issuance of the Records of Decision for this EIS. 

0 Catalytic Chemical Oxidation (Digestion)-The process used to represent digestion of organic materials 
in combustible residues is the catalytic chemical oxidation process. This process uses catalysts dissolved 
in acid to oxidize organic materials and to dissolve metals associated with the residues at elevated 
temperatures and pressures. Any metals present, including plutonium, would be converted to metal oxides 
by boiling down the solution. The residual metal oxides would be packaged according to the WIPP waste 
acceptance criteria and placed in interim storage pending disposal at WIPP. 

Catalytic chemical destruction of combustibles at elevated temperatures and pressures has been 
demonstrated in a commercial environment, but is unproven as a production process in the size and service 
required and for residue material applications. Because of the significant effort required to demonstrate 
a consistent process and to develop the procedures and analysis necessary for routine operations, the 
estimated time to deploy this technology would be four years after the issuance of the Records of Decision 
for this EIS. 

0 Blend Down-Some materials that have plutonium concentrations only slightly above the safeguards 
termination limits may be shredded for efficient packing and blended with low-plutonium concentration 
materials (e.g., residues containing plutonium below the safeguards termination limits) or other appropriate 
materials. These materials would be introduced into a glovebox, shredded, diluted with other materials as 
required, and repackaged. The new packages would then be packaged according to the WIPP waste 
acceptance criteria and placed in interim storage pending disposal at WIPP. 

2.4.3.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed mediated electrochemical oxidation for all three kinds of combustible residues. A quantitative 
analysis of this technology was conducted for processing at Rocky Flats. Any plutonium separated under this 
alternative would be disposed of using an immobilization process. 

0 Mediated Electrochemical Oxidation-This process uses silver ions generated in an electrochemical cell 
to catalyze the dissolution of unreactive plutonium materials from residues and, depending on the substrate 
material, to convert some "combustible" materials into carbon dioxide and water. To ensure that a large 
surface area was exposed to the solution, the material would be shredded. Then the materials would be 
placed in a corrosion-resistant wire basket to allow solid-solution contact while maintaining the ability to 
remove the undissolved solids easily. 

In the mediated electrochemical oxidation dissolution process, a solution of silver nitrate in nitric acid 
would be pumped into an electrochemical cell, where the silver(!) ion would be oxidized to the silver(II) 
ion. The solution would be pumped immediately into the reaction tank, where it would dissolve plutonium 
oxide contained in the matrix, most organic and carbonaceous materials, and many other contaminants. 
Any solid material remaining after the reaction would be filtered, washed, dried, packaged according to the 
WIPP waste acceptance criteria, and placed in interim storage pending disposal at WIPP. 
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Plutonium dissolved in the process would be mixed with a solution of oxalic acid, causing the plutonium 
to precipitate as plutonium oxalate. The slurry would be filtered through a stainless steel filter boat and 
washed with dilute nitric acid. The filtrate would be evaporated to recycle much of the water and acid, and 
the evaporator bottoms would be neutralized, cemented, and packaged for shipment to WIPP for disposal. 
The plutonium oxalate filter cake on the stainless steel filter boat would be placed in a calcining furnace 
and heated to 400°C (750°F) for four hours to decompose the oxalate and entrained water into the 
glovebox atmosphere, leaving a dry plutonium oxide cake. After cooling, the plutonium oxide would be 
removed from the filter boat, sampled, weighed, and packaged for temporary storage. Later, the plutonium 
oxide would be thermally stabilized, packaged according to DOE-STD-3013-96 (DOE 1996f), and placed 
in interim storage pending disposition in accordance with decisions to be reached under the Surplus 
Plutonium Disposition EIS (DOE 1997c). The remediated electrochemical oxidation process is considered 
to be a well demonstrated technology, although it has not yet been used in production operations in DOE 
facilities. 

2.4.3.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed three processing technologies for combustible residues under Alternative 4. The analyses were 
based on application of a safeguards termination limit variance for a maximum 10 percent plutonium 
concentration to the stabilized residues. To ensure that all materials would be below the 10 percent plutonium 
concentration limit, high plutonium concentration material would be blended with low plutonium concentration 
material having the same IDC or with an inert material. 

0 Neutralize/Dry-This is the same stabilization technology described under the No Action Alternative in 
Section 2.4.3.1. DOE would apply a safeguards termination limit variance to these materials. After 
neutralization and drying, the stabilized residue would be repackaged and placed in short-term storage 
pending disposal at WIPP as transuranic waste. 

0 Thermal Desorption/Steam Passivation-This is the same stabilization technology described under the 
No Action Alternative in Section 2.4.3.1. DOE would apply a safeguards termination limit variance for 
these materials. After thermal desorption and steam passivation, the stabilized residue would be 
repackaged and placed in short-term storage pending disposal at WIPP as transuranic waste. 

0 Repackage-This is the same repackaging technology described under the No Action Alternative in 
Section 2.4.3.1. DOE would apply a safeguards termination limit variance to these materials. After 
repackaging, the stabilized residue would be placed in short-term storage pending disposal at WIPP as 
transuranic waste. 

2.4.4 Management of Plutonium Fluoride Residues 

The plutonium fluoride residues at Rocky Flats, which were generated in the hydrofluorination and reduction 
operations, are solid materials that have a high plutonium content. The alpha-neutron reaction, which occurs 
between alpha particles emitted from plutonium and fluorine, results in a high neutron emission rate from these 
residues and may cause a high neutron exposure to workers. The total quantity of Rocky Flats plutonium 
fluorides needing processing is approximately 315 kg ( 690 lb) and includes approximately 140 kg (31 0 lb) of 
plutonium. The technology/site options analyzed for plutonium fluoride residues are shown in Figure 2-6. 
The impacts associated with the management of plutonium fluorides are presented in Table 2-17 and 
Section 4.5. 

DOE has identified the Purex process at the Savannah River Site (Alternative 3) as the preferred processing 
technology for processing plutonium fluoride residues because the Savannah River Site has existing operations 
(i.e., the F- and H-Canyons) that can process the material remotely, thus exposing the workers to less radiation 
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Figure 2-6 Processing Technologies for Plutonium Fluoride Residues 

from alpha-n reactions than glovebox operations at Rocky Flats. Accordingly, significant health and safety 
benefits would accrue to workers by using the Purex process at the Savannah River Site. 

2.4.4.1 Alternative 1-No Action-Stabilize and Store 

0 Acid Dissolution/Plutonium Oxide Recovery-Plutonium would be recovered from plutonium fluoride 
by dissolving the material in nitric acid. The resulting solution would be mixed with a solution of oxalic 
acid, causing the plutonium to precipitate as plutonium oxalate. The slurry would be filtered through a 
stainless steel filter boat and washed with dilute nitric acid. Magnesium hydroxide would be added to the 
precipitation filtrate to precipitate any remaining plutonium. This material would be filtered, calcined at 
450°C (840°F), and repackaged for interim storage until final disposition. The plutonium oxalate filter 
cake on the stainless steel filter boat would be placed in a calcining furnace and heated to 450°C (840°F) 
for four hours, decomposing the oxalate and evaporating entrained water into the glovebox atmosphere and 
leaving a dry plutonium oxide cake. After cooling, the plutonium oxide would be removed from the filter 
boat, sampled, weighed, and packaged for temporary storage. As there is no basis for estimating how long 
the stabilized residues might have to remain in storage before a disposition mechanism would be identified, 
DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 20-year 
storage period are also specified in this EIS as a means of providing the public with a perspective on the 
effects of a prolonged storage period. The plutonium oxide would then be thermally stabilized, packaged 
according to DOE-STD-3013-96 (DOE 1996t), and placed in interim storage. This process is considered 
to be a proven technology. 
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2.4.4.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed blending the fluoride with inert materials to the safeguards termination limits as the processing 
technology without plutonium separation. A quantitative analysis of this technology was conducted for 
processing at Rocky Flats. 

0 Blend Down-The only technology applicable for this residue category is to blend the plutonium fluoride 
with an inert material such as uranium oxide, magnesium oxide, or salt. Although this material has a large 
concentration of plutonium (approaching 50 percent plutonium, by weight), the small quantity of this 
residue may make blending down reasonable. The processed material would be packaged according to the 
WIPP waste acceptance criteria and placed in interim storage pending disposal at WIPP. 

2.4.4.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed two technologies for separation of plutonium from plutonium fluoride residues: acid 
dissolution followed by plutonium oxide recovery and the Purex process. Quantitative analyses of these 
technologies were conducted for the acid dissolution process at Rocky Flats and for the Purex process at the 
Savannah River Site. Note that the No Action Alternative (Alternative 1) would also separate plutonium from 
plutonium fluoride; however, under the No Action Alternative the plutonium would remain in storage at Rocky 
Flats. Any plutonium separated under this alternative would be disposed of using an immobilization process. 

0 Acid Dissolution/Plutonium Oxide Recovery-This is the same technology that would be used in the 
No Action Alternative. The plutonium oxide recovered would be packaged according to DOE-STD-3013-
96 (DOE 1996f) and stored pending disposition in accordance with decisions to be reached under the 
Surplus Plutonium Disposition EIS (DOE 1997c). 

0 Purex Process-This is the same technology previously described (in Section 2.4.1.3) for ash residues. 
The plutonium fluoride residues would be packaged for shipment to the Savannah River Site. At the 
Savannah River Site, the material would be dissolved in nitric acid in a Canyon facility and then recovered 
as metal or oxide in the Canyon finishing line. 

2.4.4.4 Alternative 4-Combination of Processing Technologies 

DOE is not evaluating the use of any technology option for the plutonium fluoride residue category under this 
alternative. 

2.4.5 Management of Filter Media Residues 

Two types of solid filter media residues exist at Rocky Flats-high-efficiency particulate air filters and Ful Flo 
filters. The high-efficiency particulate air filters are made of fiberglass and may be treated like other glasses; 
the Ful Flo filters are made from organic polymers. Some filter media residues at Rocky Flats have the 
Resource Conservation and Recovery Act hazardous waste designation for corrosivity. Upon treatment under 
the No Action Alternative (Alternative 1), the filters would be neutralized and would no longer be corrosive. 
Accordingly, the resultant transuranic wastes could be sent to WIPP for disposal. All other processes for filter 
media residues, except the blend down process, would also remove the corrosivity characteristic. The resulting 
transuranic wastes are acceptable for disposal at WIPP. [See Table 3.4.2.3-2 of the WIPP Waste Acceptance 
Criteria, Revision 5 (DOE 1996j).] 

The total quantity of filter media needing processing is approximately 2,630 kg (5,800 lb) and includes 
approximately 110 kg (240 lb) of plutonium. The processing technology/site options analyzed for filter media 
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residues are shown in Figure 2-7. The impacts associated with the management of filter media residues are 
presented in Tables 2-18 through 2-20 and in Section 4.6. 

DOE has identified blend down (Alternative 2) as the preferred alternative for Ful Flo filter media (IDC 331 ). 
This material was not identified in the Draft EIS as a material for which a variance to the safeguards 
termination limit had been requested, and accordingly, application of a variance was not considered for the 
Final EIS. The other viable processes for this residue are aqueous processes for which Rocky Flats has limited 
capacity. Neutralize/dry (Alternative 4) is the preferred processing technology for high-efficiency particulate 
air filter media (IDC 338). This material is contaminated with nitric acid and must be neutralized and dried 
prior to shipment to WIPP. DOE has determined that the remaining high-efficiency particulate air filter media 
residues are not wet and, therefore, do not need to be neutralized and dried. Accordingly, they would be 
repackaged under Alternative 4 and sent to WIPP for disposal. The average concentration of plutonium in the 
high-efficiency particulate air filter media residues is less than 10 percent, allowing them to be sent to WIPP 
for disposal with little processing. This would allow the site to reduce radiation risk to the public and workers, 
divert resources to processing other materials, and close the site at an earlier time than would be possible 
otherwise. 

2.4.5.1 Alternative 1-No Action-Stabilize and Store 

0 Neutralize/Dry-These filter media would be neutralized and dried as described in Section 2.4.3.1. The 
product would be placed in interim storage until final disposition. As there is no basis for estimating how 
long the stabilized residues might have to remain in storage before a disposition mechanism would be 
identified, DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 
20-year storage period are also specified in this EIS as a means of providing the public with a perspective 
on the effects of a prolonged storage period. 

2.4.5.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed three processing technologies for filter media residues that do not involve plutonium separation: 
vitrification (high-efficiency particulate air filter media only), blend down with inert materials to the safeguards 
termination limits, and sonic wash. Quantitative analyses of these technologies were conducted for processing 
at Rocky Flats. 

0 Vitrification (High-Efficiency Particulate Air Filter Media Only)-High-efficiency particulate air filter 
media are composed of fiberglass material; thus, they can be stabilized by mixing with glass frit and then 
heating until a vitrified melt is formed. The technology analyzed for high-efficiency particulate air filter 
media is the same as described in Section 2.4.1.2 for ash residues. 

0 Blend Down-Filter media may be shredded and blended with inert materials to meet the safeguards 
termination limits. Rocky Flats would use the same methodology previously described for combustible 
materials in Section 2.4.3.2. 

0 Sonic Wash-The sonic wash process uses sound waves to dislodge particles of plutonium oxide and other 
contaminants from the filter media. Then the media would be disposed of as transuranic waste, and the 
residual plutonium-bearing sludge would be stabilized by vitrification and also disposed of as transuranic 
waste. Rocky Flats would use the same process previously described for combustible materials in 
Section 2.4.3.2. 
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Figure 2-7 Processing Technologies for Filter Media Residues 

2.4.5.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed mediated electrochemical oxidation for processing of filter media residues with plutonium 
separation. A quantitative analysis of the impacts of implementing this technology at Rocky Flats was 
conducted. Any plutonium separated under this alternative would be disposed of using an immobilization 
process. 

0 Mediated Electrochemical Oxidation-This technology was described previously in Section 2.4.3.3. 
Plutonium dissolved in the process would be precipitated as an oxalate and then calcined to plutonium 
oxide. The oxide would then be thermally stabilized, packaged according to DOE-STD-3013-96 
(DOE 1996f), and placed in interim storage pending disposition in accordance with decisions to be reached 
under the Surplus Plutonium Disposition EIS (DOE 1997c). Other solid material would be dried, 
stabilized, packaged according to the WIPP waste acceptance criteria, and placed in interim storage pending 
disposal at WIPP. 
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2.4.5.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed two processing technologies, neutralize/dry at Rocky Flats for high-efficiency particulate air 
filter media residues (IDC 338) and repackage for all other high-efficiency particulate air filter media residues. 
A description of these materials may be found in Section B.3.6 of Appendix B. In the No Action Alternative, 
all filter media were analyzed together and were assumed to be wet with nitric acid; however, DOE has 
determined that only materials in IDCs 331 and 338 contain nitric acid and require neutralization and drying 
for stabilization. The analyses were based on application of a variance to the safeguards termination limit for 
a maximum 10 percent plutonium concentration. To ensure that all materials would be below the 10 percent 
plutonium concentration limit, high plutonium concentration material would be blended with low plutonium 
concentration material having the same IDC, or with an inert material. Processing under this alternative was 
not considered for Ful Flo filter media (IDC 331). 

0 Neutralize/Dry-This is the same technology described under the No Action Alternative in 
Section 2.4.5.1. DOE would apply a variance to the safeguards termination limit for the high-efficiency 
particulate air filter media residues with IDC 338. After neutralization and drying, the stabilized residue 
would be placed in short-term storage pending disposal at WIPP as transuranic waste. 

0 Repackaging-This technology would apply to all high-efficiency particulate air filter media residues 
except for those with IDC 338. The material would be repackaged to meet the WIPP waste acceptance 
criteria and the 10 percent plutonium variance to the safeguards termination limit; then it would be placed 
in short-term storage pending disposal at WIPP as transuranic waste. 

2.4.6 Management of Sludge Residues 

Sludges were generated by a variety of processes at Rocky Flats. Some of the sludge residues at Rocky Flats 
have Resource Conservation and Recovery Act hazardous waste designations. (See Table 3.4.2.3-2 of the 
WIPP Waste Acceptance Criteria, Revision 5 (DOE 1996j).) Sludges with corrosivity hazardous waste 
designations would be neutralized prior to shipment to WIPP to remove the corrosivity characteristic. The total 
quantity of sludges needing processing is approximately 620 kg (1,370 lb), including approximately 27 kg 
(60 lb) of plutonium. The technology/site options analyzed for sludge residues are shown in Figure 2-8. The 
impacts associated with the management of sludge residues are presented in Tables 2-21 and 2-22 and 
Section 4.7. 

DOE has identified the repackage process (Alternative 4) as the preferred processing technology for the sludge 
residues with IDCs 089, 099, and 332, because these greases and oily sludges are not easily processed by other 
means and because of the small quantity (7.0 kg [15.4lb] bulk, 0.95 plutonium) that would be repackaged. 
(A description of the materials in each item description code is presented in Appendix B.) The preferred 
alternative for all other sludge residues is filtration followed by drying (Alternative 4) because implementation 
of the variance would allow Rocky Flats to process the material most expeditiously and close the site. 

2.4.6.1 Alternative 1-No Action-Stabilize and Store 

0 Filter/Dry-The stabilization process assumed in the No Action Alternative is to process 
miscellaneous sludges by filtering off any excess liquid and drying the remaining material by mixing 
with an absorbent. The resulting dried material would be tested to determine if respirable fines are present. 
Any fines present would be immobilized using a process such as cementation. The final step would be to 
repackage the residue for interim storage until final disposition. As there is no basis for estimating how 
long the stabilized residues might have to remain in storage before a disposition mechanism would be 
identified, DOE has analyzed the annual impacts of such storage in this EIS. The impacts of an arbitrary 
20-year storage period are also specified in this EIS as a means of providing the public with the perspective 
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Figure 2-8 Processing Technologies for Sludge Residues 

on the effects of a prolonged storage period. The small quantity of liquid would be sent to the Rocky Flats 
liquid waste treatment facility. This process is considered to be a proven technology. 

2.4.6.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed two technologies for processing sludge residues, including greases and oily sludge residues, 
that do not involve plutonium separation: vitrification and blend down with inert materials to the safeguards 
termination limits. Quantitative analyses of these technologies were conducted for processing at Rocky Flats. 

0 Vitrification-Vitrification of sludges at Rocky Flats would be done in a furnace placed inside a glovebox. 
The procedure used would be the same as the procedure for ash residues described in Section 2.4.1.2. 

0 Blend Down-Sludge residues would be blended with an inert material, such as uranium oxide or 
magnesium oxide, to form a mixture that meets plutonium safeguards termination limits. The residues 
would be analyzed for plutonium content; moved to Module B, Building 707; and bagged into the 
glovebox. The residues would then be unpacked, size-reduced as necessary, diluted by mixing with an inert 
material (including an absorbent to dry any free liquids), packaged according to the WIPP waste acceptance 
criteria, and placed in interim storage pending disposal at WIPP. 

2.4.6.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed one technology for processing sludge residues that involves plutonium separation: acid 
dissolution followed by plutonium oxide recovery. A quantitative analysis of the impacts of implementing this 
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technology was conducted for Rocky Flats. Any plutonium separated under this alternative would be disposed 
of using an immobilization process. 

0 Acid Dissolution/Plutonium Oxide Recovery-Recovery of plutonium from sludges (except greases and 
oily sludges) by acid dissolution would consist of dissolving the material in nitric acid followed by 
precipitation of the plutonium with oxalic acid. The feed material would be size-reduced to a powder or 
granular material, which would be introduced into the dissolver using a screw feeder. The dissolver would 
be charged with 7.5 molar nitric acid, which would recirculate within the dissolver column. The dissolver 
would be sparged (agitated) with air to prevent settling of solids and to provide intimate contact between 
solids and acids. 

The plutonium dissolved in the process would be mixed with a solution of oxalic acid, causing the 
plutonium to precipitate as plutonium oxalate. The slurry would be filtered through a stainless steel filter 
boat and washed with dilute nitric acid. Magnesium hydroxide would be added to the precipitation filtrate 
to precipitate any remaining plutonium. This material would then be filtered, calcined at 450 oc (840°F), 
packaged according to the WIPP waste acceptance criteria, and placed in interim storage pending disposal 
at WIPP. The plutonium oxalate filter cake on the stainless steel filter boat would be placed in a calcining 
furnace and heated to 450°C (840°F) for four hours, thereby decomposing the oxalate, evaporating 
entrained water into the glovebox atmosphere, and leaving a dry plutonium oxide cake. After cooling, the 
plutonium oxide would be removed from the filter boat, sampled, weighed, and packaged for temporary 
storage. The plutonium oxide would then be thermally stabilized, packaged according to DOE-STD-3013-
96 (DOE 1996f) requirements, and placed in interim storage pending disposition in accordance with 
decisions to be reached under the Surplus Plutonium Disposition EIS (DOE 1997c). This process is 
considered to be a proven technology. 

2.4.6.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed two processing technologies: repackage at Rocky Flats for sludge residues having IDCs 089, 
099, and 332 and filter/dry at Rocky Flats for all other sludge residues. A description of these materials may 
be found in Section B.3.5 of Appendix B. In the No Action Alternative, all sludge residues were analyzed 
together and were assumed to be wet; however, DOE has determined that the material in the three IDCs are 
not wet. Therefore, they only require repackaging for stabilization. The analyses were based on application 
of a variance to the safeguards termination limit for a maximum 10 percent plutonium concentration. To 
ensure that all materials would be below the 10 percent plutonium concentration limit, high plutonium 
concentration material would be blended with low plutonium concentration material having the same IDC or 
with an inert material. 

0 Filter/Dry-This is the same technology described under the No Action Alternative in Section 2.4.6.1. 
DOE would apply a variance to the safeguards termination limit for the sludge residues (except IDCs 089, 
099, and 332). After filtration and drying, the stabilized residue would be placed in short-term storage 
pending disposal at WIPP as transuranic waste. 

0 Repackaging-This technology would apply to all sludge residues with IDCs 089, 099, and 332. The 
material would be repacked to meet the WIPP waste acceptance criteria and the 10 percent plutonium 
variance to the safeguards termination limit, then placed in short-term storage pending disposal at WIPP 
as transuranic waste. 

2.4. 7 Management of Glass Residues 

This category is composed of Raschig rings and other miscellaneous glass residues. Raschig rings are hollow 
borosilicate glass cylinders that are 3.8 em (1.5 in) long by 3.8 em (1.5 in) diameter and 0.48 em (0.19 in) 
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thick. They are used to absorb neutrons and thus prevent criticality in large process tanks. Over time, the rings 
become coated with insoluble plutonium compounds. Some of the glass residues at Rocky Flats have Resource 
Conservation and Recovery Act hazardous waste designations that are acceptable at WIPP in materials to be 
disposed of as transuranic waste. [See Table 3.4.2.3-2 of the WIPP Waste Acceptance Criteria, Revision 5 
(DOE 1996j).] The total quantity of glass residues at Rocky Flats needing processing is approximately 135 kg 
(300 lb) and includes approximately 5 kg (11 lb) of plutonium. The technology/site options analyzed for 
processing these materials are shown in Figure 2-9. The impacts associated with the management of glass 
residues are presented in Table 2-23 and Section 4.8. 

DOE's preferred processing technology for glass residues is stabilization by neutralization and drying 
(Alternative 4) because implementation of a variance would allow Rocky Flats to process the material most 
expeditiously and close the site. Large items would be size-reduced to facilitate washing, and any fines would 
be stabilized by cementation or repackaging. This is the technology described for glass residues in the Rocky 
Flats Solid Residue Environmental Assessment (DOE 1996k). 

2.4.7 .1 Alternative 1-No Action-Stabilize and Store 

0 Neutralize/Dry-The process assumed for stabilizing glass residues in the No Action Alternative is the 
same as the Neutralize/Dry process described in Section 2.4.3.1 for aqueous-contaminated combustible 
residues. Larger items would be size-reduced to facilitate washing. The materials would be washed with 
a neutralizing solution; excess liquid would be filtered off; and the remaining residues would be dried either 
by mixing with an absorbent material or by heating at low temperatures and then repackaged for interim 
storage pending disposition. As there is no basis for estimating how long the stabilized residues might have 
to remain in storage before a disposition mechanism would be identified, DOE has analyzed in this EIS the 
annual impacts of such storage. The impacts of an arbitrary 20-year storage period are also specified in this 
EIS as a means of providing the public with a perspective on the effects of a prolonged storage period. The 
washing solution would be periodically withdrawn, assayed for plutonium content, and sent to the liquid 
waste treatment facility in Building 374. 

2.4.7.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed three technologies for processing glass residues that do not involve plutonium separation: 
vitrification, blend down with inert materials to the safeguards termination limits, and sonic wash. Quantitative 
analyses of implementing these technologies at Rocky Flats were conducted. 

0 Vitrification-Because these residues are composed of various forms of glass, they are readily vitrified. 
The technology that would be used at Rocky Flats is vitrification in a furnace, as described for ash residues 
in Section 2.4.1.2. 

0 Blend Down-The residues would be moved to Module B, Building 707, at Rocky Flats and bagged into 
the glovebox. Then the residues would be unpacked, size-reduced as necessary, diluted by mixing with 
inert materials (including an absorbent to dry any free liquids), packaged according to the WIPP waste 
acceptance criteria, and placed in interim storage pending disposal at WIPP. 

0 Sonic Wash-:-The sonic wash process for glass residues is the same as the process described for 
combustibles in Section 2.4.3.2. 
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Figure 2-9 Processing Technologies for Glass Residues 

2.4.7.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed mediated electrochemical oxidation for processing of glass residues with plutonium separation 
at Rocky Flats. A quantitative analysis of the impacts of implementing this technology was conducted for 
Rocky Flats. Any plutonium separated under this alternative would be disposed of using an immobilization 
process. 

0 Mediated Electrochemical Oxidation-This technology was described previously in Section 2.4.3.3. 
Plutonium dissolved in the process would be precipitated as an oxalate and then calcined to plutonium 
oxide. The oxides would be thermally stabilized, packaged according to DOE-STD-3013-96 (DOE 1996f), 
and placed in interim storage pending disposition in accordance with decisions to be reached under the 
Surplus Plutonium Disposition EIS (DOE 1997c). Any other solid residues would be dried, stabilized, 
packaged according to the WIPP waste acceptance criteria, and placed in interim storage pending disposal 
at WIPP. 

2.4.7.4 Alternative 4---Combination of Processing Technologies 

DOE analyzed neutralize/dry at Rocky Flats as the only processing technology for glass residues under this 
alternative. The analysis was based on application of a variance to the safeguards termination limit for a 
maximum 10 percent plutonium concentration. To ensure that all materials would be below the 10 percent 
plutonium concentration limit, high plutonium concentration material would be blended with low plutonium 
concentration material having the same IDC or with an inert material. 
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0 Neutralize/Dry-This is the same stabilization technology described under the No Action Alternative in 
Section 2.4. 7 .1. DOE would apply a variance to the safeguards termination limit for these materials. 
Accordingly, after neutralization and drying, the stabilized residue would be repackaged and placed in 
short-term storage pending disposal at WIPP as transuranic waste. 

2.4.8 ManagementofGraphite Residues 

The graphite residues generated during foundry operations at Rocky Flats are solid pieces of graphite from 
broken and intact molds. Some of the graphite residues at Rocky Flats have Resource Conservation and 
Recovery Act hazardous waste designations that are acceptable at WIPP in materials to be disposed of as 
transuranic waste. [See Table 3.4.2.3-2 of the WIPP Waste Acceptance Criteria, Revision 5 (DOE 1996j).] 
The total quantity of graphite needing processing is approximately 1,880 kg (4,140 lb), including 
approximately 97 kg (215 lb) of plutonium. The technology/site options analyzed for processing graphite 
residues are shown in Figure 2-10. The impacts associated with the management of graphite residues are 
presented in Table 2-24 and Section 4.9. 

DOE's preferred processing technology for graphite residues is to repackage (Alternative 4) because 
implementation of a variance to the safeguards termination limit would allow Rocky Flats to process the 
material most expeditiously and close the site. This is the processing described for graphite residues in the 
Rocky Flats Solid Residue Environmental Assessment (DOE 1996k). 

2.4.8.1 Alternative 1-No Action-Stabilize and Store 

0 Repackage-Graphite residues would be directly repackaged into metal containers meeting interim safe 
storage criteria. After repackaging, the residue containers would be sent to an appropriate storage area for 
interim storage pending disposition. As there is no basis for estimating how long the stabilized residues 
might have to remain in storage before a disposition mechanism would be identified, DOE has analyzed 
in this EIS the annual impacts of such storage. The impacts of an arbitrary 20-year storage period are also 
specified in this EIS as a means of providing the public with a perspective on the effects of a prolonged 
storage period. 

2.4.8.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed three technologies for processing graphite residues that do not involve plutonium separation: 
cementation, vitrification, and blend down with inert materials to the safeguards termination limits. 
Quantitative analyses of implementing these technologies at Rocky Flats were conducted. 

0 Immobilization (Cementation)-The graphite residues would be size-reduced, cemented, packaged 
according to the WIPP waste acceptance criteria, and placed in interim storage pending disposal at WIPP. 
The process is considered to be a proven technology. 

0 Immobilization (Vitrification)-ln the Rocky Flats furnace vitrification process, the graphite residues 
would be placed in Module E, Building 707. The residues would be unpacked, sorted, size-reduced (as 
necessary), and measured into 2-1 (0.5-gal) cans. The amount of material added to the cans would be 
limited to 83.5 g (0.18 lb) plutonium per can. The residues would be calcined before vitrification to 
prevent off-gases from combusting during vitrification. Glass frit would be added until the resulting 
material would be below the safeguards termination limits for vitrified material. The mixture would then 
be melted to form a glass. After cooling, the cans of vitrified material would be packaged according to the 
WIPP waste acceptance criteria and placed in interim storage pending disposal at WIPP. This process is 
considered to be proven technology. Activities are underway to optimize the process and reduce the steps 
necessary to achieve an acceptable waste form. 

2-35 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy at the Rocky Flats Environmental Technology Site 

ALTERNATIVES 

No Action 

Process without Pu Sepertltlon 

Pu = Plutonium 
HLW = High-Level Waste 

DWPF = Dtifense waste Processing Facility 

Note: J::!::~:~~~e.::~C:~/'!.tion for graphite 

• ~~%%~~ r:Bf:~;,~:~'hf.Je~s'tl. Flats and 

Transuranic Waste 

Transuranic Waste 

Transuranic Waste 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

_I 
-I 

Process with Pu Separation r:::-:-::-:-:-:-r-!P:!!;!Iu!!lto:!!!nl~um!l.l20~xld!!!eL._ __________ ...! 
Mediated 

Electrochemical 
Oxidation 

Store Pending Plutonium 
Disposition Decision 

Comb/net/on of Proce•slng 
Technologies 

at Rocky Flats Transuranic Waste 

Transuranic Waste 

Plutonium Metal or Oxide 

Tran1uranlc Wute 

J 
L 

Ready to Transport 
toWIPP 

Ready to Transport 
toWIPP 

Store Pending Plutonium 
Disposition Decision 

Ready to Transport to Monitored 
Geologic Repository 

Dispose of in Savannah River Site 
Saltstone Vaults 

Ready to Tranaport 
toWIPP 

Figure 2-10 Processing Technologies for Graphite Residues 

I 
J 

D Blend Down-The plutonium concentration in graphite residues would be decreased by blending with an 
inert material for disposal at WIPP without further processing. The residues first would be moved to 
Module B, Building 707, and bagged into the glovebox. The residues would be unpacked, size-reduced 
as necessary, diluted by mixing with an inert material, packaged according to the WIPP waste acceptance 
criteria, and placed in interim storage pending disposal at WIPP. 

2.4.8.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed mediated electrochemical oxidation as the only technology for processing graphite residues with 
plutonium separation. Quantitative analysis of the impacts of implementing this technology were conducted 
for Rocky Flats and the Savannah River Site. Any plutonium separated under this alternative would be 
disposed of using an immobilization process. 

D Mediated Electrochemical Oxidation-At both Rocky Flats and the Savannah River Site, plutonium 
would be dissolved using the silver(II) ion to oxidize the plutonium. Any remaining insoluble material 
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would be removed by filtration, dried and packaged according to the WIPP waste acceptance criteria, and 
placed in interim storage pending disposal at WIPP. The plutonium-bearing solution, however, would be 
treated differently at the two sites. At Rocky Flats, the plutonium would be precipitated as plutonium 
oxalate, then calcined to plutonium oxide. At the Savannah River Site, the plutonium-bearing solution 
would be further treated using the Purex process to produce plutonium metal or oxide. These processes 
were previously described in Section 2.4.3 .3 and Section 2.4.1.3 for Rocky Fl;}ts and the Savannah River 
Site, respectively. In both cases, the plutonium metal or plutonium oxide would be thermally stabilized, 
packaged according to DOE-STD-3013-96 (DOE 1996f), and placed in interim storage pending disposition 
in accordance with decisions to be reached under the Surplus Plutonium Disposition EIS (DOE 1997c). 

2.4.8.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed repackaging at Rocky Flats as the only processing technology for graphite residues under this 
alternative. The analysis was based on application of a variance to the safeguards termination limit for a 
maximum 10 percent plutonium concentration. To ensure that all materials would be below the 10 percent 
plutonium concentration limit, high plutonium concentration material would be blended with low plutonium 
concentration material having the same IDC, or with an inert material. 

0 Repackaging-This is the same technology described under the No Action Alternative in Section 2.4.8.1. 
DOE would apply a variance to the safeguard termination limit for these materials. Accordingly, after 
repackaging, the residue would be placed in short-term storage pending disposal at WIPP as transuranic 
waste. 

2.4.9 Management of Inorganic (Metal and Others) Residues 

Inorganic residues are solids (e.g., metals, ceramics, and oxides) used during production operations that do 
not have any combustible components. Some of the inorganic residues at Rocky Flats have a Resource 
Conservation and Recovery Act hazardous waste designation that is acceptable at WIPP in materials to be 
disposed of as transuranic waste. [See Table 3.4.2.3-2 of the WIPP Waste Acceptance Criteria, Revision 5 
(DOE 1996j).] The total quantity of inorganic residues needing processing is approximately 460 kg ( 1,000 lb) 
and includes approximately 18 kg ( 40 lb) of plutonium. The technology/site options analyzed for processing 
inorganic residues are shown in Figure 2-11. The impacts associated with the management of inorganic 
residues are given in Table 2-25 and Section 4.1 0. 

DOE's preferred processing option for inorganic (metal and other) residues is repackaging without further 
processing and the application of a variance to the safeguards termination limit for the stabilized residues 
(Alternative 4) because implementation of variances would allow Rocky Flats to process the materials most 
expeditiously and close the site. This is the process described for inorganic residues in the Rocky Flats Solid 
Residue Environment Assessment (DOE 1996k). 

2.4.9.1 Alternative 1-No Action-Stabilize and Store 

0 Repackage-These residues would be repackaged into metal containers meeting interim safe storage 
criteria. After repackaging, the residue containers would be sent to an appropriate storage area for interim 
storage pending disposition. As there is no basis for estimating how long the stabilized residues might have 
to remain in storage before a disposition mechanism would be identified, DOE has analyzed in this EIS the 
annual impacts of such storage. The impacts of an arbitrary 20-year storage period are also specified in this 
EIS as a means of providing the public with a perspective on the effects of a prolonged storage period. 
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Figure 2-11 Processing Technologies for Inorganic Residues 

2.4.9.2 Alternative 2-Process without Plutonium Separation 

I 
I 

DOE analyzed two technologies that do not involve plutonium separation for processing inorganic residues: 
vitrification and blend down with inert materials to the safeguards termination limits. Quantitative analyses 
of these technologies at Rocky Flats were conducted. 

0 Immobilization (Vitrification)-In the vitrification process, the residues would be placed in Module E, 
Building 707, unpacked, sorted, size-reduced (as necessary), and weighed into 8.2-L (2.2-gal) cans. The 
amount of material added to the cans would be limited to 83.5 g (0.18 lb) of plutonium per can, the 
maximum permissible for shipment to WIPP. Glass frit would be added to the cans until the resulting 
material reaches the safeguards termination limit for vitrified material. The mixture then would be melted 
and encapsulated in glass. After cooling, the vitrified ash would be packaged according to the WIPP waste 
acceptance criteria and placed in interim storage pending disposal at WIPP. The process is considered to 
be a proven technology. Activities are underway to optimize the process and reduce the steps necessary 
to achieve an acceptable waste form. 
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0 Blend Down-The plutonium concentration of the residues would be decreased by blending with an inert 
material for disposal at WIPP without further processing. The residues would be moved to Module B, 
Building 707, and bagged into the glovebox. Then the residues would be unpacked, size-reduced as 
necessary, diluted by mixing with an inert material (including an absorbent to dry any free liquids), 
packaged according to the WIPP waste acceptance criteria, and placed in interim storage pending disposal 
at WIPP. 

2.4.9.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed mediated electrochemical oxidation as the only technology for processing inorganic residues 
with plutonium separation. Quantitative analyses of the impacts of implementing this technology at Rocky 
Flats and the Savannah River Site were conducted. Any plutonium separated under this alternative would be 
disposed of using an immobilization process. 

0 Mediated Electrochemical Oxidation-This process was described previously in Section 2.4.3.3 and 
Section 2.4.1.3 for Rocky Flats and the Savannah River Site, respectively. 

2.4.9.4 Alternative 4-Combination of Processing Technologies 

DOE analyzed repackaging at Rocky Flats as the only processing technology for inorganic (metal and other) 
residues under this alternative. The analysis was based on application of a variance to the safeguards 
termination limit for a maximum 10 percent plutonium concentration. To ensure that all materials would be 
below the 10 percent plutonium concentration limit, high plutonium concentration material would be blended 
with low plutonium concentration material having the same IDC, or with an inert material. 

0 Repackaging-This is the same technology described under the No Action Alternative in Section 2.4.9 .1. 
DOE would apply a variance to the safeguards termination limit for these materials. After repackaging, 
the residue would be placed in short-term storage pending disposal at WIPP as transuranic waste. 

2.4.10 Management of Scrub Alloy 

Scrub alloy is a solid metal mixture of magnesium, aluminum, americium, and plutonium that was generated 
during the salt scrub processing of molten salt extraction salts and the anode alloy processing of electrorefining 
anode heels. Some of the scrub alloy is from developmental programs and contains calcium/gallium or 
calcium/cerium. The total quantity of scrub alloy at Rocky Flats needing processing is approximately 700 kg 
(1 ,540 lb), including approximately 200 kg (440 lb) of plutonium. The processing technology/site options 
analyzed for scrub alloy are shown in Figure 2-12. The impacts associated with the management of scrub 
alloy are presented in Table 2-26 and Section 4.11. 

DOE has identified the Purex process at the Savannah River Site as the preferred processing technology for 
scrub alloy because this would allow the material to be processed remotely, resulting in lower radiation 
exposure to the workers and thus providing health and safety benefits. The Purex process is the traditional 
methodology for processing scrub alloy from Rocky Flats. 

2.4.10.1 Alternative 1-No Action-Stabilize and Store 

0 Continued Storage (Repackage as Necessary)-ln the No Action Alternative, scrub alloy would continue 
to be stored in vaults at Rocky Flats until a suitable disposition was determined. The material would be 
monitored for leaks and deterioration of the packaging. As repackaging becomes necessary, the drums 
would be unpacked, and the packages would be entered into a glovebox where the scrub alloy buttons 
would be placed in new cans. The cans would be removed from the glovebox and placed in new drums 
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Figure 2-12 Processing Technologies for Scrub Alloy 

for safe, secure storage until a final disposition decision was made by DOE. As there is no basis for 
estimating how long the scrub alloy might have to remain in storage before a disposition mechanism would 
be identified, DOE has analyzed in this EIS the annual impacts of such storage. The impacts of an arbitrary 
20-year storage period are also specified in this EIS as a means of providing the public with a perspective 
on the effects of a prolonged storage period. 

2.4.10.2 Alternative 2-Process without Plutonium Separation 

DOE analyzed calcination of scrub alloy followed by vitrification for processing of scrub alloy without 
plutonium separation. Quantitative analysis of the impacts of implementing this technology was conducted 
at Rocky Flats. 

0 Calcination/Vitrification-The vitrification process proposed by Rocky Flats for scrub alloy requires two 
steps. First, the scrub alloy would be converted to an oxide by burning and calcining at 600 o C ( 1 , 110 oF) 
and 1,000°C (1,830°F), respectively. Next, the calcined material would be blended with sufficient glass 
frit to make a product that would satisfy the safeguards termination limits, then heated in a furnace to a 
temperature of700 to 1,300°C (1,290 to 2,370°F). The end product would consist of a vitrified monolith 
containing less than 5 percent plutonium. After processing, material would be packaged and placed in 
interim storage pending disposal or other disposition. 

Because calcination of powdered or granular materials in muffle furnaces is considered to be a proven 
technology and plutonium metals and other alloys have been routinely burned in the past, calcination of 
scrub alloy is considered to be a low-risk technology, although it has not been specifically proven in this 
context. The vitrification process of fusing the metal oxide with glass frit in a muffle furnace to form a 
nonuniform, amorphous, encapsulated product should be identical to the vitrification process described for 
other materials in this EIS. 
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This disposition of scrub alloy through a calcination and vitrification process was not envisioned as a 
disposal approach during the development of the WIPP Supplemental EIS-II (DOE 1997 a) and, therefore, 
scrub alloy was not included in the WIPP Baseline Inventory Report. Further NEPA review would be 
needed for disposal of the transuranic waste generated from this particular processing of the scrub alloy. 
In the event that this technology was implemented, the resulting material (although of satisfactory 
composition and form) might be subject to disposal delays because of the necessity to revise regulatory 
documentation. Because this material has historically been considered to be "War Reserve" material, its 
final disposition to WIPP has not been programmatically evaluated. This calcination/vitrification, although 
technically viable, is not a desirable processing technology for scrub alloy at Rocky Flats because of the 
large quantity of transuranic waste that would be generated and because disposal of material generated by 
this process was not analyzed in the WIPP Supplemental EIS-11 (DOE 1997a). An estimate of the impacts 
of transporting the transuranic wastes generated from the calcination/vitrification process to WIPP is 
presented in Appendix E, Section E.6.5 of this EIS. 

2.4.10.3 Alternative 3-Process with Plutonium Separation 

DOE analyzed the Purex process for processing scrub alloy with plutonium separation. A quantitative analysis 
of the impacts of implementing this technology at the Savannah River Site was conducted. Any plutonium 
separated under this alternative would be disposed of using an immobilization process. 

0 Purex Process-Scrub alloy would be packaged for shipment at Rocky Flats and shipped to the Savannah 
River Site. At the Savannah River Site, the scrub alloy would be received at the 235-F Storage Facility and 
transferred to a canyon facility, where it would be dissolved in nitric acid. The solution would be processed 
through a finishing line as with other stabilization processes. The product would be plutonium metal or 
oxide that would be thermally stabilized, packaged according to DOE-STD-3013-96 (DOE 1996f), and 
placed in interim storage in the FB-Line vaults (or in the Actinide Packaging and Storage Facility when 
completed), pending disposition in accordance with decisions to be reached under the Surplus Plutonium 
Disposition EIS (DOE 1997c). The Purex process is considered to be a proven technology at the Savannah 
River Site. 

2.4.10.4 Alternative 4-Combination of Processing Technologies 

DOE has not analyzed any technology under this alternative for scrub alloy. 

2.5 STRATEGIC MANAGEMENT APPROACHES 

In addition to evaluating the alternatives for management of the plutonium residues and scrub alloy for each 
individual material category, as discussed in Section 2.4, DOE has also evaluated several "Strategic 
Management Approaches." These approaches involve the compilation of a complete set of processing options 
which allows a specific management criterion to be met. Constructing these Strategic Management 
Approaches allows presentation of the environmental impacts of the proposed action as one set of numbers, 
instead of several different sets of numbers representing the impacts from management of each of the different 
material categories individually. 

In constructing these Strategic Management Approaches, DOE is not necessarily suggesting that any of them, 
other than the Preferred Alternative, would be implemented. Rathe.r, DOE recognizes that there is a very large 
number of combinations of material category, processing technology, and management site that could be 
constructed- too many to individually analyze and present in an understandable manner in this EIS. Rather 
than trying to present all of the combinations that could be generated, DOE has developed a subset of eight 
of the total number of possible combinations that illustrate the range of approaches that might be utilized. The 
themes addressed in this subset of Strategic Management Approaches are: 
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• No Action-Stabilize and Store 
• Preferred Alternative 
• Minimizing Total Process Duration at Rocky Flats 
• Minimize Cost 
• Conduct all Processing at Rocky Flats 
• Conduct the Fewest Actions at Rocky Flats 
• Selection of Processes Yielding the Greatest Amount of Plutonium Separation 
• Selection of Processes without Plutonium Separation. 

The specific material category/technology/site combinations that were used to construct each of the Strategic 
Management Approaches listed above are specified in Tables 2-2 through 2-4. 

The environmental impacts that would result from implementation of each of the Strategic Management 
Approaches were obtained by summing the impacts that would occur due to each of the individual material 
category/technology/site combinations used to construct a particular alternative or approach. A similar process 
could be used to determine the impacts of any other Strategic Management Approach that a reader might wish 
to consider. Comparison of the impacts that would result from these various Strategic Management 
Approaches allow the reader to evaluate the sensitivity of the impacts to the major characteristics (e.g., cost, 
location of processing, plutonium separation vs. no separation, etc.) around which the Strategic Management 
Approaches were constructed. 

The environmental impacts that would result from implementation of the eight Strategic Management 
Approaches are presented in Table 2-27 and in Section 4.22. The technologies and sites considered for each 
material category are described in detail in Sections 2.4.1 through 2.4.1 0. 

In considering these Strategic Management Approaches, DOE requests the reader to keep in mind they are 
illustrative and are not intended necessarily to be the set of material category/technology/site combinations that 
would be selected in the Records of Decision. Rather, DOE expects that it will be more appropriate to 
determine what action to take, if any, by selecting the approach individually for each material category and 
then assembling these choices as the action to implement. This sort of selection is in fact presented in the 
Preferred Alternative, which is presented as one of the Strategic Management Approaches. 

The strategic management approaches are discussed in more detail below. 

2.5.1 No Action Alternative-Stabilize and Store 

The stabilization technologies that represent the No Action Alternative are those analyzed in the Solid Residue 
Environmental Assessment (DOE 1996k). The stabilization of scrub alloy was not addressed in the Solid 
Residue Environmental Assessment. The No Action Alternative for scrub alloy is continued storage at Rocky 
Flats with repackaging, as necessary. Some of the materials may be subjected to more than one processing 
technology conducted in series (e.g., some of the incinerator ash may be calcined and then cemented or 
repackaged). For the purpose of analysis, all materials in the No Action Alternative are assumed to be stored 
for 20 years after stabilization. The material categories and the stabilization technologies used for the No 
Action Alternative are listed in Table 2-2 and are also discussed in the sections for each material category, 
Sections 2.4.1 through 2.4.1 0. All of the stabilization activities would occur at Rocky Flats. 
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Table 2-2 Stabilization Technology Used in No Action-Stabilize and Store for Each Material 
c t ae gory 

Material No Action-Stabilize and Store Alternative 
Incinerator ash residues Calcination followed by cementation or repackaging 

Sand, slag, and crucible residues Calcination followed by cementation or repackaging 

Graphite fines residues Calcination followed by cementation or repackaging 

Inorganic ash residues Calcination followed by cementation or repackaging 

Molten salt extraction/electrorefining salt residues Pyro-oxidation 

Direct oxide reduction salt residues Pyro-oxidation 

Aqueous-contaminated combustible residues Neutralize/dry 

Organic-contaminated combustible residues Wash/thermal desorption/steam passivation 

Dry combustible residues Repackage 

Plutonium fluoride residues Acid dissolution/process to plutonium oxide 

High-efficiency particulate air filter media residues Neutralize/dry 

Ful Flo filter media residues Neutralize/dry 

Sludge residues Filter/dry 

Glass residues Neutralize/dry 

Graphite residues Repackage 

Inorganic (metal and others) residues Repackage 

Scrub alloy Repackage 

2.5.2 Preferred Alternative 

DOE has identified a preferred processing technology for each of the Rocky Flats plutonium residues and scrub 
alloy material categories. The material categories and DOE's Preferred Alternative are listed in Table 2-3 
and are also discussed in the sections for each material category, in Section 2.4, including DOE's reasons for 
selecting these processing technologies. 

DOE's Preferred Alternative includes processing technologies for several material categories that would 
involve separation of plutonium from the materials as plutonium metal or oxide at either the Savannah River 
Site or Los Alamos National Laboratory. These sites have unique facilities and processing expertise for 
separating plutonium from certain categories of the residues and scrub alloy that are not available at Rocky 
Flats. The processing technologies involving separation are proposed not only because they will allow DOE 
to stabilize the residues and scrub alloy (to address near-term health and safety issues associated with storage 
of the materials), and would convert the materials into forms that would allow their disposal or other 
disposition (thus eliminating the continuing health and safety risks that would be associated with their 
continued storage), but would also address health and safety concerns related to the increased worker radiation 
doses associated with the non-separation processing technologies for these categories of residues and scrub 
alloy. The Savannah River Site facilities for the separation of plutonium include the H-Canyon, HB-Line, 
F-Canyon, and the FB-Line. Use of these facilities, some of which are designed for remote operation, would 
result in lower worker radiation exposure than use of the glovebox facilities at Rocky Flats, low technical 
uncertainty, or low cost. Separation of plutonium from pyrochemical salt residues at Los Alamos National 
Laboratory would not be remote-handled, but would involve much shorter time exposures of the workers to 
the residues than would the nonseparation technology. Any plutonium separated would be disposed of using 
an immobilization process. 
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T bl 2 3 P f a e - re erre dP rocessm2 T h ec no 02Y an dS' f E hM 1te or ac ' I C atena ate2ory 
Material Category Preferred Alternative (Draft EJS) Prefe"ed Alternative (Final EJS) 

Ash Residues 

Incinerator Ash Vitrification at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.1 of Draft EIS) (see Section 2.4.1) 

Sand, Slag and Crucible Preprocess at Rocky Flats and Purex Preprocess at Rocky Flats and Purex Process 
Process at the Savannah River Site (see at the Savannah River Site (Alternative 3) 
Section 2.4.1 of Draft EIS) (see Section 2.4.1) 

Graphite Fines Vitrification at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.1 of Draft EIS) (see Section 2.4.1) 

Inorganic Vitrification at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.1 of Draft EIS) (see Section 2.4.1) 

Pyrochemical Salt Residues 

Molten Salt Salt Distillation at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Extraction!Eiectrorefining Section 2.4.2 of Draft EIS) (see Section 2.4.2) 
(IDC 409 Only) 

Molten Salt Salt Distillation at Rocky Flats Repackage at Rocky Flats (Alternative 4) 
Extraction!Eiectrorefining (See Section 2.4.2 of Draft EIS) (See Section 2.4.2) 
(All Others) 

Direct Oxide Reduction Pyro-oxidation at Rocky Flats and Water Preprocess at Rocky Flats and Acid 
(IDCs 365,413,417, and 427) Leach at Los Alamos National Laboratory Dissolution/Plutonium Oxide Recovery at 

(See Section 2.4.2 of Draft EIS) (No Los Alamos National Laboratory 
Action for some) (Alternative 3) and Repackage at Rocky flats 

(Alternative 4) (See Section 2.4.2)8 

Direct Oxide Reduction Pyro-oxidation at Rocky Flats and Water Repackage at Rocky Flats (Alternative 4) 
(All Others) Leach at Los Alamos National Laboratory (See Section 2.4.2) 

(See Section 2.4.2 of Draft EIS) (No 
Action for some) 

Combustible Residues 

Aqueous-Contaminated Neutralize/Dry at Rocky Flats (See Neutralize/Dry at Rocky Flats (Alternative 4) 
Section 2.4.3 of Draft EIS) (See Section 2.4.3) 

Organic-Contaminated Thermal Desorption/Steam Passivation at Thermal Desorption/Steam Passivation at 
Rocky Flats (see Section 2.4.3 of Draft Rocky Flats (Alternative 4) (see 
EIS) Section 2.4.3) 

Dry Repackage at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.3 of Draft EIS) (see Section 2.4.3) 

Plutonium Fluoride Residues 

Plutonium Fluoride Preprocess at Rocky Flats and Purex Preprocess at Rocky Flats and Purex Process 
Process at the Savannah River Site (see at the Savannah River Site (Alternative 3) 
Section 2.4.4 of the Draft EIS) (see Section 2.4.4) 

Filter Media Residues 

Ful Flo Filter Media (IDC 331) To be determined Blend Down at Rocky Flats (Alternative 2) 
(see Section 2.4.5) 

High-Efficiency Particulate Air To be determined Neutralize/Dry at Rocky Flats (Alternative 4) 
Filter Media (IDC 338) (see Section 2.4.5) 

High-Efficiency Particulate Air To be determined Repackage at Rocky Flats (Alternative 4) 
Filter Media (All Others) (see Section 2.4.5) 

Sludge Residues 

(IDCs 089, 099, and 332) To be determined Repackage at Rocky Flats (Alternative 4) 
(see Section 2.4.6) 
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Material Categttry Preferred Alternative (Draft EIS) Preferred Alternative (Final EIS) 

All Other Sludges To be determined Filter/Dry at Rocky Flats (Alternative 4) (see 
Section 2.4.6) 

Glass Residues 

Glass Neutralize/Dry at Rocky Flats (see Neutralize/Dry at Rocky Flats (Alternative 4) 
Section 2.4.7 of Draft EIS) (see Section 2.4.7) 

Graphite Residues 

Graphite Repackage at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.8 of Draft EIS) (see Section 2.4.8) 

Inorganic (Metal and Other) Residues 

Inorganic (Metal and Other) Repackage at Rocky Flats (see Repackage at Rocky Flats (Alternative 4) 
Section 2.4.9 of Draft EIS) (See Section 2.4.9) 

Scrub Alloy 

Scrub Alloy Preprocess at Rocky Flats and Purex Preprocess at Rocky Flats and Purex Process 
Process at the Savannah River Site (see at the Savannah River Site (Alternative 3) 
Section 2.4.1 0 of Draft EIS) (see Section 2.4.1 0) 

a There are two preferred processing technologies for the high plutonium concentration direct oxide reduction salt residues (IDCs 
365,413,417, and 427). The rationale for having two preferred processing technologies is given in Section 2.4.2. 

2.5.3 Other Management Approaches 

In addition to the No Action Alternative and the Preferred Alternative, DOE constructed six other illustrative 
combinations of selected technologies and sites for each residue and scrub alloy material category as examples 
of strategic approaches. While these combinations represent a range of reasonable strategic approaches, it is 
important to recognize that these are only six of a myriad of approaches that could have been constructed for 
the materials subject to this EIS. The combinations of technologies and sites were chosen to illustrate 
approaches that emphasize the following: 

• Minimize total process duration at Rocky Flats 
• Minimize cost 
• Conduct all processing at Rocky Flats 
• Conduct fewest actions at Rocky Flats 
• Select processes yielding the greatest amount of plutonium separation 
• Select processes without plutonium separation 

The processing technologies and sites for each material category used to construct each alternative are shown 
in Table 2-4. 

2.6 STORAGE METHODS AND ISSUES 

In this EIS, storage is considered for two categories of materials: (1) plutonium residues and scrub alloy and 
(2) plutonium metal and oxides. Transuranic waste generated by the processing of plutonium residues and 
scrub alloy at Rocky Flats would be stored in approved storage facilities until this waste is shipped to WIPP 
for disposal. These facilities would have to be maintained until WIPP is available for accepting Rocky Flats 
transuranic waste. A delay in opening WIPP may delay the closure of these facilities and the Rocky Flats site. 
Furthermore, a delay in opening WIPP for disposal operations may cause Rocky Flats to run out of transuranic 
waste storage capacity and require construction of additional storage capacity. Other processing sites would 
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01 Table 2-4 Sel Plut, hes for Pr Resid dM Rockv Fl A ________ ana2emem__ ______________________ _ __ _ ____________ _ dS bAll 

Minimiu Totol Process Conduct All Processes Comluct Fewest Actions Process with Maximum Process without Plutonium 
Materitll Category Duratiotl at Rocky FliJtSI Minimize Cost at Rocky Fillts at Rocky Fkztsb Plutonium Separation Separation 

Incinerator Ash Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
Residues* (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) and MEO at SRS (Alternative 4) 

(Alternative 3) 

Sand, Slag and Crucible Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
Residues* (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) and Purex at SRS (Alternative 4) 

(Alternative 3) 

Graphite Fines Ash Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
Residues* (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) and MEO at SRS (Alternative 4) 

(Alternative 3) 

Inorganic Ash Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats 
Residues* (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) c (Alternative 4) 

MSFJER Salt Residues* Repackage at Rocky Flats Salt Distill at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
(IDC 409) (Alternative 4) (Alternative 3) (Alternative 4) (Alternative 4) and Salt Distill at LANL (Alternative 4) 

(Alternative 3) 

MSFJER Salt Residues Salt Scrub at Rocky Flats Salt Distill at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Salt Distill at Rocky Flats Repackage at Rocky Flats 
(All Others)* and Purex at SRS (Alternative 3) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

(Alternative 3) 

DOR Salt Residues Preprocess at Rocky Flats Salt Scrub at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
(IDCs 365,413,417, and Acid and Purex at SRS (Alternative 4) and Acid and Acid Dissolution/ (Alternative 4) 
and 427)* Dissolution/Plutonium (Alternative 3) Dissolution/Plutonium Plutonium Oxide 

Oxide Recovery at LANL Oxide Recovery at LANL Recovery at LANL 
(Alternative 3) (Alternative 3) (Alternative 3) 

DOR Salt Residues (All Preprocess at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Repackage at Rocky Flats Preprocess at Rocky Flats Repackage at Rocky Flats 
Others)* and Acid (Alternative 4) (Alternative 4) (Alternative 4) and Water Leach at (Alternative 4) 

Dissolution/Plutonium LANL (Alternative 3) 
Oxide Recovery at LANL 
(Alternative 3) 

Aqueous-Contaminated Blend Down at Rocky Flats Blend Down at Rocky Neutralize/Dry at Rocky Neutralize/Dry at Rocky MEO at Rocky Flats Neutralize/Dry at Rocky 
Combustible Residues* (Alternative 2) Flats (Alternative 2) Flats (Alternative 4) Flats (Alternative 4) (Alternative 3) Flats (Alternative 4) 

Organic-Contaminated Blend Down at Rocky Flats Blend Down at Rocky Thermal Thermal MEO at Rocky Flats Thermal Desorption/Steam 
Combustible Residues* (Alternative 2) Flats (Alternative 2) Desorption/Steam Desorption/Steam (Alternative 3) Passivation at Rocky Flats 

Passivation at Rocky Passivation at Rocky Flats (Alternative 4) 
Flats (Alternative 4) (Alternative 4) 

Dry Combustible Blend Down at Rocky Flats Blend Down at Rocky Repackage at Rocky Flats Repackage at Rocky Flats MEO at Rocky Flats Repackage at Rocky Flats 
Residues* (Alternative 2) Flats (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 
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Minimize Total Process Conduct All Processes Conduct Fewest Actions Process with Maximum Process without Plutonium 
Material Category Duration at Rocky Flats" Minimize Cost at Rocky Flats at Rocky Flatl' Plutonium Separation Separation 

Plutonium Auoride Preprocess at Rocky Aats Preprocess at Rocky Aats Acid Dissolution/ Preprocess at Rocky Aats Preprocess at Rocky Aats Blend Down at Rocky Aats 
Residues and Purex at SRS and Purex at SRS Plutonium Oxide and Purex at SRS and Purex at SRS (Alternative 2) 

(Alternative 3) (Alternative 3) Recovery at Rocky Aats (Alternative 3) (Alternative 3) 
(Alternative 3) 

Ful Ao Filter Media Blend Down at Rocky Aats Blend Down at Rocky Blend Down at Rocky Blend Down at Rocky MEO at Rocky Aats Blend Down at Rocky Aats 
Residues (IDC 331)* (Alternative 2) Aats (Alternative 2) Aats (Alternative 2) Aats (Alternative 2) (Alternative 3) (Alternative 2) 

HEPA Filter Residues Vitrify at Rocky Aats Blend Down at Rocky Neutralize/Dry at Rocky Neutralize/Dry at Rocky MEO at Rocky Aats Neutralize/Dry at Rocky 
(IDC 338 Only)* (Alternative 2) Aats (Alternative 2) Aats (Alternative 4) Aats (Alternative 4) (Alternative 3) Aats (Alternative 4) 

HEP A Filter Residues Vitrify at Rocky Aats Vitrify at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats MEO at Rocky Aats Repackage at Rocky Aats 
(All Other HEPA (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 
Filters)* 

Sludge Residues Repackage at Rocky Aats Vitrify at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats 
(IDCs 089, 099, and (Alternative 4) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 4) c (Alternative 4) 
332)* 

Sludge Residues (All Blend Down at Rocky Aats Blend Down at Rocky Filter/Dry at Rocky Aats Filter/Dry at Rocky Aats Acid Filter/Dry at Rocky Aats 
Others)* (Alternative 2) Aats (Alternative 2) (Alternative 4) (Alternative 4) Dissolution/Plutonium (Alternative 4) 

Oxide Recovery at Rocky 
Aats (Alternative 3) 

Glass Residues* Vitrify at Rocky Aats Neutralize/Dry at Rocky Neutralize/Dry at Rocky Neutralize/Dry at Rocky MEO at Rocky Aats Neutralize/Dry at Rocky 
(Alternative 2) Aats (Alternative 4) Flats (Alternative 4) J:;Jats (Alternative 4) (Alternative 3) Aats (Alternative 4) 

Graphite Residues* Repackage at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats Preprocess at Rocky Aats Repackage at Rocky Aats 
(Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) and MEO at SRS (Alternative 4) 

(Alternative 3) 

Inorganic (Metal and Repackage at Rocky Flats Repackage at Rocky Aats Repackage at Rocky Aats Repackage at Rocky Aats Preprocess at Rocky Aats Repackage at Rocky Flats 
Other) Residues* (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) and MEO at SRS (Alternative 4) 

- (Alternative 3) 

Scrub Alloy Preprocess at Rocky Aats Preprocess at Rocky Aats Calcine and Vitrify at Preprocess at Rocky Aats Preprocess at Rocky Aats Calcine and Vitrify at 
and Purex at SRS and Purex at SRS Rocky Aats and Purex at SRS and Purex at SRS Rocky Aats (Alternative 2) e 
(Alternative 3) (Alternative 3) (Alternative 2) d (Alternative 3) (Alternative 3) 

STL = Safeguards termination limits SRS = Savannah River Site MEO =Mediated electrochemical oxidation HEPA = High-efficiency particulate air LANL =Los Alamos National Laboratory 

a Minimum time to process residues and scrub alloy at Rocky Aats for shipment to the Savannah River Site, Los Alamos National Laboratory, or WIPP. All residue and scrub alloy processing in 
Rocky Aats Building 707 would be on the minimum process time critical path. 

b Repackaging for some of the materials would result in fewer actions at Rocky Aats than would processing at Savannah River Site or Los Alamos National Laboratory. This is the result of necessary 
preprocessing operations that would have to be performed at Rocky Aats prior to transport to Savannah River Site or Los Alamos National Laboratory. 

c No process with plutonium separation is available. 
d Calcination/vitrification is the only proposed processing technology for scrub alloy analyzed at Rocky Aats. 
e Calcination/vitrification is the only proposed processing technology without plutonium separation analyzed for scrub alloy. 
* DOE is evaluating or may apply variances from safeguards termination limits for these material categories. Materials receiving variances could be shipped to WIPP as transuranic waste. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy at the Rocky Flats Environmental Technology Site 

also store any transuranic waste generated while processing Rocky Flats plutonium residues and scrub alloy 
at their sites until it could be shipped to WIPP. 

2.6.1 Storage of Plutonium Residues and Scrub Alloy 

DOE has provided guidance on the interim safe storage of plutonium-bearing solid materials (i.e., storage for 
20 years or less) in Criteria for Interim Safe Storage of Plutonium-Bearing Solid Materials (DOE 1995b). 
These criteria were promulgated to provide a DOE-wide consistent approach to ensuring safe interim storage 
of these plutonium-bearing materials while effecting the DOE Implementation Plan for the Defense Nuclear 
Facilities Safety Board's Recommendation 94-1, dated February 28, 1995. The pipe component is the baseline 
storage container for plutonium residues that meets requirements for disposal at WIPP. Under Alternative I 
(No Action-Stabilize and Store) and Alternative 4 (Combination of Processing Technologies), stabilized 
residues (except combustible residues, plutonium fluoride residues, filter media residues, and sludge residues) 
and scrub alloy would be stored in pipe components. Plutonium oxide, which is converted from plutonium 
fluoride residues under Alternative 1, would be stored as described in Section 2.6.2, below. In addition, 
transuranic waste produced at Rocky Flats during processing under Alternative 2 (Processing without 
Plutonium Separation) and Alternative 3 (Processing with Plutonium Separation) may also be stored in pipe 
components. 

The pipe component is a flanged, stainless-steel pipe measuring 15 or 30 em (6 or 12 inches [in]) in diameter. 
A lid bolted to the flange allows the residue material to be sealed within the pipe, which is placed inside a 
208-L (55-gal) storage drum (Figure 2-13). The pipe may be fitted with a high-efficiency particulate air filter 
vent to release any hydrogen gas produced by radiolysis of water or organic materials. The pipe component 
would be used for packaging fissile gram equivalent-limited materials to achieve maximum loading of 
TRUPACT-Il shipping containers in a manner that would prevent intermixing and criticality concerns in the 
event of a transportation accident. The WIPP Disposal Phase Final Supplemental EIS (DOE 1997a) includes 
a discussion of the pipe component and incorporates loading TRUPACT-Ils to 2,800 fissile gram equivalents. 
Accordingly, the WIPP waste acceptance criteria are being revised to include the pipe component and this 
subsequent loading limit. The pipe component would also block radiation emitted by high americium content 
materials at Rocky Flats, allowing them to be classified as contact-handled transuranic waste. 

Before placement in a pipe component, processed plutonium residues would be packaged in containers 
(e.g., "bagout bags" and "produce cans") that provide additional barriers to control inadvertent release or 
dispersion of the materials. Produce cans are small sealed cans in which the material would be placed while 
in the glovebox. Bagout bags are the plastic bags used in removing containers from a glovebox. 

Residues and scrub alloy awaiting transfer to another onsite facility or an offsite facility (Savannah River Site 
or Los Alamos National Laboratory) for further processing would be stored temporarily in one of a number 
of double-containment, intrasite packages. Prior to shipment offsite, the double-contained packages would 
be placed into Type B containers authorized by the U.S. Department of Transportation and DOE for shipment 
(Section 2.8.1 ). 

2.6.2 Storage of Plutonium Metal and Oxides 

Processing the residues and scrub alloy under Alternative 3 would result in stabilized plutonium metal or 
oxides, which would be placed into safe and secure storage at the generating site pending disposition in 
accordance with decisions reached under the Storage and Disposition of Weapons-Usable Fissile Materials 
Final EIS (DOE 1997e) and the Surplus Plutonium Disposition EIS (DOE 1997c). 

Safe, long-term storage of plutonium is addressed by DOE-STD-3013-96, DOE Standard: Criteria for 
Preparing and Packaging Plutonium Metals and Oxides for Long-Term Storage (DOE 1996t). This Standard 
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establishes safety criteria for packaging plutonium metals and stabilized plutonium oxides to ensure safe 
storage for at least 50 years. The Standard applies to packaging for safe storage of plutonium metals, alloys, 
and oxides that contain at least 50 percent plutonium by mass. To meet the Standard, materials containing 
plutonium must be in stable forms and must be packaged in containers designed to maintain their integrity both 
under normal storage conditions and during anticipated handling accidents. The processes in Alternative 3 
would produce plutonium metals and oxides that satisfy this Standard. 

Carbon Composite Filter 

.JJ--- Drum Lid 

, J 3 Part Bonded 
_-Assembly, Fiberboard, 

Plywood, Fiberboard 

6" Residue Container 
Assembly (Pipe Component) 

Straight Wall Liner 

Fiberboard Packing 

ml4wP't--- Fiberboard Packing 

17C Drum (55-gallon Drum) 

2 Part Bonded Assembly 
Plywood, Fiberboard 

Figure 2-13 Pipe Component 

2.7 DISPOSAL OR OTHER DISPOSITION 

Carbon Composite Filter 

Container Lid 

Heat-Sealed Produce Cans 
in Taped Bagout Bags 

0-Ring 

Container Base 

Under Alternative 1 (No Action Alternative), the plutonium residues and scrub alloy would be stabilized, 
repackaged and, placed in interim storage at Rocky Flats until DOE makes a final disposition decision. As 
there is no basis for estimating how long the stabilized residues might have to remain in storage before a 
disposition mechanism would be identified, DOE analyzed the annual impacts of such storage. The impacts 
of an arbitrary 20-year storage period are also specified in this EIS as a means of providing the public with a 
perspective on the effects of a prolonged storage period. A longer-term storage period was analyzed for 
transuranic waste for the No Action Alternative in the WIPP Disposal Phase Final Supplemental EIS (DOE 
1997a). Under the Action Alternatives (i.e., Alternatives 2, 3, and 4), the residues and scrub alloy would either 
be processed and packaged in accordance with the WIPP waste acceptance criteria or, in the case of plutonium 
metal or oxide, would be packaged according to DOE-STD-3013-96 (DOE 1996f) and placed in interim 
storage at the processing site pending disposition in accordance with decisions made after completion of the 
Surplus Plutonium Disposition EIS (DOE 1997c). During processing, some low-level or low-level mixed 
waste could be produced. These waste streams would be managed according to the waste management 
practices for these waste types at the processing site. At the Savannah River Site, liquid waste from the Purex 
process would be placed in tanks with high-level waste. Solids from processing high-level waste would be 
vitrified and disposed of in the monitored geologic repository. Liquids would be converted into saltstone, 
which would be disposed of in onsite vaults. 
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2.7.1 Disposal ofTransuranic Waste at WIPP 

Transuranic waste generated from processing residues would be processed to meet the waste acceptance 
criteria for transuranic wastes required by WIPP (DOE 1996j). A summary of the nuclear and chemical 
properties of materials to meet these criteria is shown in Table 2-5. Some of the criteria are associated with 
hazardous wastes and are defined by the Resource Conservation and Recovery Act, including pyrophoric 
materials (reactive characteristic wastes); explosives and corrosive materials (ignitable, reactive, or corrosive 
characteristic wastes); and flammable volatile organic chemicals (ignitable characteristic wastes). The 
transuranic waste to be disposed of at WIPP would include processed residues from Alternatives 2 and 4 and 
most of the residual material generated in Alternative 3 after separation of plutonium metal or oxide. The 
environmental impacts of shipping transuranic wastes to WIPP and the impacts of disposal at that site are 
covered in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997a). Transportation impacts are 
summarized and incorporated by reference in this EIS (see Appendix E, Section E.6.1). 

For the purposes of this EIS, it is assumed that the TRUPACT-II shipping containers would be loaded with 
up to 2,800 fissile gram equivalents of plutonium-239 (up to 200 fissile gram equivalents of plutonium-239 
per drum for each of 14 drums). The Nuclear Regulatory Commission (NRC 1997) certified the 2,800 fissile 
gram equivalents loading for the TRUPACT-II in February 1997, and the WIPP Supplemental EIS 
(DOE 1997a) analyzed the impacts of transporting the Rocky Flats waste utilizing this loading. 

a e T bl 2-5 S ummaryo fS I e ecte dWIPPW aste A cceptance c· r1ter1a 
Criterion ' Requirements 

Nuclear Criticality (plutonium-239 fissile gram Less than 200 fissile gram equivalents of plutonium-239 per drum 
equivalents) Less than 2,800 fissile gram equivalents of plutonium-239 per TRUPACT-IIa 

Plutonium-239 Equivalent Activity Less than or equal to 1,800 curies plutonium-239 equivalent activity for 
solidified/vitrified waste 

Contact Dose Rate Less than or equal to 200 millirem per hour 

Thermal Power Less than 40 watts per TRUPACT-11 

Transuranic Alpha Activity Greater than I 00 nanocuries per gram of waste matrix 

Pyrophoric Materials Less than 1% radionuclide pyrophorics and no nonradionuclide pyrophorics 

Explosives, Corrosives, and Compressed Gases No compressed gases or ignitable, reactive, or corrosive wastes 

Flammable Volatile Organic Chemicals Less than or equal to 500 parts per million in container headspace 

a This criterion was recently revised from 325 to 2,800 fissile gram equivalents of plutonium-239 per TRUPACT-11 (DOE 1996j). 

2.7.2 Disposition of Plutonium Oxide and Metal 

Plutonium metal or oxide separated under Alternative 3 would be packaged according to DOE-STD-3013-96 
(DOE 1996f) and placed in safe, secure storage at the processing site pending disposition. In the Record of 
Decision for the Storage and Disposition of Weapons-Usable Fissile Materials Final EIS (DOE 1997e), 
described in Section 1.5.6, DOE decided to pursue a two-fold strategy for plutonium disposition: (1) 
immobilization of some (and potentially all) of the plutonium in a glass or ceramic material for disposal in a 
monitored geologic repository pursuant to the Nuclear Waste Policy Act; and (2) burning of some of the 
plutonium as mixed-oxide (MOX) fuel in existing, domestic commercial reactors, with subsequent disposal 
of the spent fuel in a monitored geologic repository pursuant to the Nuclear Waste Policy Act. In July 1998, 
DOE published a Draft EISon Surplus Plutonium Disposition (DOE 1997c), described in Section 1.5.7, that 
analyzes the impacts of implementing this plutonium strategy. Any plutonium separated under any alternative 
analyzed in this EIS would be disposed of using the immobilization process. 
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2.8 TRANSPORTATION 

Transportation of plutonium residues or scrub alloy to other sites for processing would not occur under 
Alternative 1 (No Action-Stabilize and Store), Alternative 2 (Processing without Plutonium Separation), or 
Alternative 4 (Combination of Processing Technologies ) because all processing would occur at Rocky Flats. 
Under Alternative 3 (processing with plutonium separation), however, some plutonium residues and scrub 
alloy would be transported to other DOE sites for processing that involves plutonium separation. 
Transportation of other plutonium-bearing materials (e.g., plutonium metal, plutonium oxide, and transuranic 
waste) that may result from the separation processes analyzed in this EIS is analyzed in other DOE EISs 
(Sections 1.5.4, 1.5.6, and 1.5.7). 

Plutonium residues and scrub alioy have been shipped safely for 25 years. During the weapons production 
years (1960s to 1989), about 70 truck shipments (3,800 kg or 8,400 lb) were made from Rocky Flats to the 
Savannah River Site. These shipments were made using the same Transportation Safeguards System used for 
transporting nuclear weapons and weapon components. This same transportation system could be used in 
shipments of Rocky Flats plutonium residues and scrub alloy that DOE might decide to make after completion 
of this EIS. 

The number of shipments that potentially could be sent to the Savannah River Site or Los Alamos National 
Laboratory under Alternative 3 for each processing technology is shown in Table 2-6. These shipments 
cannot be added to obtain the total shipments because that would lead to double counting of some shipments. 
Incinerator ash may be processed using either the Purex process or the mediated electrochemical oxidation 
process at the Savannah River Site. Accordingly, the number of shipments of this material are given for both 
processes. Under the Preferred Alternative, Rocky Flats would make 39 shipments to the Savannah River Site 
(26 for sand, slag, and crucible residues; 7 for plutonium fluoride residues; and 6 for scrub alloy) and 
3 shipments to Los Alamos National Laboratory for high plutonium concentration direct oxide reduction salt 
residues. 

Table 2-6 Possible Shipments of Plutonium Residues and Scrub Alloy for Processing with 

PI S utomum eparatlon 

Material Category Pr~ess/Site Shipments 

Incinerator Ash and Firebrick Purex at Savannah River Site 116 
Fines3 Residues Mediated Electrochemical Oxidation at Savannah River Site 86 

Sand, Slag, and Crucible Residues Purex at Savannah River Site 26 

Graphite Fines Residues Mediated Electrochemical Oxidation at Savannah River Site 7 

Molten Salt Extraction/ Salt Distillation at LANL - IDC 409 6 
Electrorefining Salt Residues Salt Distillation at LANL - All Other IDCs 44 

Purex at Savannah River Site (following scrub) -IDC 409 7 
Purex at Savannah River Site (following scrub)- All Other IDCs 15 

Direct Oxide Reduction Salt Acid Dissolution or Water Leach at LANL -IDCs 365,413,417, and 427 3 
Residues Acid Dissolution or Water Leach at LANL - All Other IDCs 10 

Purex at Savannah River Site (following scrub) -IDCs 365,413,417, and 3 
427 1 
Purex at Savannah River Site (following scrub)- All Other IDCs 

Combustible Residues Not shipped 

Plutonium Fluoride Residues Purex at Savannah River Site 7 

Filter Media Resources Not shipped 

Sludge Residues Not shipped 

Glass Residues Not shipped 

Graphite Residues Mediated Electrochemical Oxidation at Savannah River Site 16 
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Material Category l!roe"i/Stte 
Inorganic (Metal and Others) Mediated Electrochemical Oxidation at Savannah River Site 
Residues 

Existing Scrub Alloy Purex at Savannah River Site 

LANL =Los Alamos National Laboratory; IDC =Item Description Code 
8 Firebrick fines would not be processed by the Purex process. 

: : .::. ShipitJ.e~J~$, 

4 

6 

DOE provides a level of safety and health for DOE transportation operations that is equivalent to or greater 
than that provided by compliance with applicable Federal, State, Tribal, and local regulations. In addition to 
meeting applicable shipping containment and confinement requirements in 10 Code of Federal Regulations 
(CFR) Part 71 and 49 CFR, packaging for transport of this material must be certified separately by DOE 
(DOE 1994b). 

Four aspects of ground transportation are discussed in the following sections: (1) the ground transportation 
system, (2) the ground transportation route selection process, (3) emergency planning, and (4) security 
considerations. 

2.8.1 Ground Transportation System Descriptions 

Currently, DOE anticipates that any transportation of the scrub alloy and those plutonium residues with the 
highest plutonium concentrations would definitely be required to use the Transportation Safeguards System 
and would be shipped using the Safe, Secure Trailer System, which is a secure system, some details of which 
are classified. Nevertheless, DOE is considering whether it would be possible to use commercial carriers for 
shipments of plutonium residues containing low concentrations of plutonium and whether there would be any 
advantage to such shipments. The quantitative risk analyses (presented in detail in Appendix E) has been 
performed for both the commercial and Safe, Secure Trailer System. In both cases, plutonium residues and 
scrub alloy would be shipped from Rocky Flats to other DOE sites in Type B containers. The containers used 
by DOE for these shipments are authorized or certified by the Department of Transportation, DOE, and the 
Nuclear Regulatory Commission. 

In general, scrub alloy and plutonium-bearing residues would be shipped in Type B packaging, such as the 
double-containment 9968 or 9975 containers, or 6M containers, after the chemical-, form-specific certificate 
of compliance has been obtained from DOE. On January 30, 1998, DOE issued a certificate of compliance 
for the 9975 container for plutonium metal and oxide. The 6M and 9975 containers are shown in Figure 2-14. 
Some of the plutonium residues could also be transported in the TRUPACT-ll, a reusable certified Type B 
shipping package for plutonium-bearing wastes. A cutaway view of the TRUPACT-ll is shown in 
Figure 2-15. The TRUPACT-ll containers were specifically designed to transport transuranic waste to WIPP. 

2.8.1.1 The Safe, Secure Trailer System 

The Safe, Secure Trailer System is an integral part of the Transportation Safeguards System operated by the 
DOE Transportation Safeguards Division for the DOE Office of Defense Programs. The Transportation 
Safeguards System normally is used to transport nuclear weapons, nuclear weapons components, and special 
nuclear materials. The Safe Secure Trailer System is a specially designed 18-wheel tractor-trailer, shown in 
Figure 2-16, which incorporates various deterrents to prevent unauthorized removal of cargo. All Safe, 
Secure Trailer System components undergo periodic preventive maintenance inspections and extensive 
maintenance checks before every trip. Additionally, DOE conducts periodic audits and surveys to ensure DOE 
transportation system compliance with Department of Transportation regulations. 
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Protective Stainless Steel 
Skin 3/8" Thick 

Honeycomb Impact 
Limiter 

Lytherm Insulation 
1/4"Thick 

Inner Containment Vessel 
72.63" 1.0. 1/4"Thick 

Outer Containment Vessel 
73.60" 0.0. 1/4" Thick 

Foam 1 0" Thick 

Figure 2-15 TRUPACT-11 

2.8.1.2 The Commercial Transport System 

Weight: 

12,700 lbs. Empty 
19,2651bs. Loaded 

Material: 

ASTM -A240 
Type304 
Stainless Steel 

Payload: 

2 Standard Waste Boxes 

Notes: t pound = 0.45 kilograms 
1 InCh = 2.54 centimeters 
1 foot = 0.305 meters 

The use of commercial transportation would be based on DOE's detennination that the special protection and 
safety requirements mandated by the Nuclear Materials Safeguards Category (DOE 1994a) are not needed for 
a particular shipment (or shipments) because the amount of plutonium present does not require strict material 
control and accountability. The vehicles that would be used in this transportation system would meet 
maintenance and safety standards established by DOE Order 460.1A (DOE 1996d) and the Department of 
Transportation 49 CFR Part 396. 

2.8.2 Ground Transportation Route Selection Process 

DOE would develop the ground transportation routes for any residue or scrub alloy commercial shipments 
using a transportation planning process that would involve consultation with State and local officials. 

Transportation Safeguards Division shipment routes are classified and are not publicly disclosed in order to 
protect national security interests. This EIS describes (in the following paragraphs) how nominal routes were 
chosen, based on Department of Transportation regulations incorporated in DOE Order 460.1A (DOE 1996d) 
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Figure 2-16 Safe, Secure Trailer System 

and DOE Order 5610.12 (DOE 1994b ). The actual route to be used for any shipment would be chosen based 
on a detailed and updated transportation planning process performed shortly before the shipment would occur. 
Commercial highway routing of nuclear material is systematically determined according to Department of 
Transportation regulations 49 CFR Parts 171-179 and 49 CFR Part 397. The Department of Transportation 
routing regulations require that shipment of a "highway route controlled quantity" of radioactive material be 
transported over a preferred highway network, including interstate highways (with preference toward interstate 
system bypasses and beltways around cities) and State-designated preferred routes. A State or Tribe may 
designate a preferred route to replace or supplement the interstate system according to Department of 
Transportation procedures (DOT 1992). 

Carriers of highway route controlled quantities are required to use the preferred network except near the 
beginning or end of the trip when moving from origin to the nearest interstate or from the interstate exit nearest 
the destination, when making necessary repair or rest stops, or when emergency conditions render the interstate 
unsafe or impassible. Travel times would be a primary criterion for selecting the preferred route for a shipment 
and would be the primary criterion for commercial shipments. 

The HIGHWAY computer code may be used for selecting highway routes in the United States. The 
HIGHWAY database is a computerized road atlas that currently describes approximately 386,400 kilometers 
(240,000 miles) of roads, including the interstate system and all U.S.-designated highways. In addition, most 
of the principal State highways and many local and community roads are identified. The code is updated 
periodically to reflect current road conditions and has been benchmarked against reported mileages and 
observations of commercial truck firms. Features in the HIGHWAY code allow users to select routes 
conforming to Department of Transportation regulations. Additionally, the HIGHWAY code contains data 
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on population densities along the routes. The distances and populations from the HIGHWAY code are part 
of the information used for the transportation impact analysis (Appendix E). 

Routes that may be used for the shipment of plutonium residues and scrub alloy were identified using the 
HIGHWAY code. These routes were selected for risk assessment purposes and do not necessarily represent 
the actual routes that would be used to transport nuclear materials in the future. Specific routes cannot be 
publicly identified in advance in part to protect national security interests. In addition, the selection of the 
actual route to be used would be accomplished near the time of shipment to allow the selection to consider 
environmental and other conditions that exist, or are predicted to exist, at the time of shipment. Such 
conditions might include adverse weather conditions, road conditions, bridge closures, and local traffic 
problems. For security reasons, details about a route would not be publicized before the shipment. 

2.8.3 Emergency Management Considerations 

Emergency management planning involves Federal, State, Tribal, and local governments and the general 
public. State, Tribal, and local agencies have responsibilities for responding to an incident involving a DOE 
shipment within their jurisdiction. Emergency response plans outline the organizations and their 
responsibilities; emergency response procedures describe how the plan would be implemented. 

For ground shipments of nonweapon-related nuclear materials (including the materials addressed in this EIS), 
State, Tribal, and local jurisdictions along the transportation corridor review DOE's plans and procedures for 
response to promote their consistency with State and local actions. DOE offers a variety of emergency 
response resources and information to supplement the existing response system. The States and DOE have 
conducted evaluations to determine the current radiological response capabilities and training necessary to 
maintain and improve existing capabilities to allow personnel to respond effectively to a possible shipment 
incident. 

The DOE Transportation Safeguards Division regularly conducts drills and exercises as part of their training 
program. DOE developed an exercise program that provides an opportunity to evaluate State and local 
capabilities. Exercises can enhance learning, test systems, increase awareness, and provide information to 
evaluate the effectiveness of training. Exercises range from table-top to full-scale exercises. Transportation 
exercises are held on a rotational basis among the States as needed. Transportation accident exercises are held 
to test DOE response capabilities and local and State systems. 

DOE monitors the status and location of the shipments while maintaining 24-hour, real-time communication 
with every convoy. In the event of an emergency, convoy escorts would immediately contact the DOE 
Emergency Operations Center, which would then alert the State or local authorities designated by the States 
as points of contact for such emergencies. The Emergency Operations Center would also contact DOE 
emergency response teams, as appropriate. Law enforcement agencies in each State have been provided 
information on how to respond to a shipment emergency. 

As part of the process of preparing this EIS, DOE met with State and local officials from affected States in 
Kansas City, Missouri, on April 15 and 16, 1997, and in Nashville, Tennessee, on May 7 and 8, 1997, to 
discuss the potential shipments of Rocky Flats plutonium residues and scrub alloy to other DOE sites for 
processing. Although the timing and exact routes of these shipments would be classified because of the 
quantities of plutonium they contain, DOE reviewed its emergency response procedures and solicited 
participant responses on improvements to its shipping program. DOE is fully committed to working with the 
State and local communities along the transportation routes to promote the safe passage of these potential 
shipments. 
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2.8.4 Security Considerations 

The objective of a security system is to analyze security risks and protect against them. It is designed to detect, 
communicate, and respond to an incident or adversarial act directed at the shipment of nuclear material, and 
it may include equipped, armed (e.g., for nuclear weapons and related components), and trained escorts 
accompanying the shipment. 

A physical security system is implemented by DOE to address health and safety considerations, to facilitate 
rapid response to incidents, to minimize the possibilities for theft or radiological sabotage of nuclear material, 
and to facilitate the location and recovery of shipments that may have come under control of unauthorized 
persons. Following an incident or detection of a threat directed against the shipment, measures typically are 
taken to communicate the incident or threat information to an emergency operations center and to initiate 
predetermined response actions. The measures may address neutralizing a malevolent act, recovering material, 
or mitigating the consequences of an incident. The security measures employed by DOE during operations 
with either the Commercial Transport System or the Safe, Secure Trailer System would ensure that health, 
safety, and environmental considerations during the transport of plutonium residues and scrub alloy would be 
addressed properly. 

2.9 SITES, TECHNOLOGIES, AND ISSUES NOT ANALYZED 

In developing the scope of this EIS, DOE considered many plutonium processing technologies, including those 
identified during the initial screening and evaluation process and the public scoping process, as well as four 
candidate processing sites. Many technologies were initially identified as having potential for processing the 
plutonium residues and scrub alloy because of the wide variety of chemical forms represented in the materials. 
This initial screening process for selecting technologies for analysis in this EIS is described briefly in the 
following section. As a result of the screening process and other factors discussed in the section below, DOE 
determined that many of the technologies that are considered technically feasible are not feasible for all or 
certain material types. DOE's rationale for determining whether certain technologies and DOE sites were 
reasonable alternatives is discussed in Section 2.9.2. Issues identified during the public scoping process that 
are not analyzed or are out of scope are discussed in Sections 2.9.3 and 2.9.4, respectively. 

2.9.1 Initial Screening and Evaluation Process 

To determine which technologies to consider in the environmental analysis of the proposed action, DOE 
assembled a panel of DOE and contractor technical experts and managers who were familiar with the materials 
within the scope of the analysis, the state of the art in processing such materials, and the current capabilities 
and experience of the potential processing sites. 

The panel chose the technologies described in the Rocky Flats Solid Residue Environmental Assessment 
(DOE 1996k) as the basis for Alternative 1 (No Action-Stabilize and Store) for the plutonium residues. 
However, since the Solid Residue Environmental Assessment did not address management of scrub alloy, 
which is in the scope of this EIS, a suitable No Action alternative had to be selected for scrub alloy. DOE 
chose to analyze repackaging, if necessary, and continue storage as the No Action alternative for scrub alloy, 
since this would represent the minimum action that would be required to maintain the scrub alloy in its present 
state and would be similar in scope to the actions selected for stabilization of the plutonium residues in the 
Finding of No Significant Impacts for the Solid Residue Environmental Assessment. 

To determine which technologies to analyze under the action alternatives, the panel assembled by DOE used 
a screening process that started with a review of a wide range of potential processing technologies identified 
in a number of earlier DOE studies (additional information on these studies is located in Section 2.3 and 
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Appendix C). After identifying a preliminary set of potentially usable technologies from these studies, the 
DOE panel screened the technologies further using a set of criteria that included the following: 

• Direct applicability of the technology to the particular material type 

• Maturity and timing of the technology so that processing could be accomplished in the 1998 to 2004 
timeframe or earlier to meet site closure targets within reasonable cost 

• Experience of the DOE site in employing the technology and availability of the facilities and equipment 

• Minimization of worker exposures 

• Amount of secondary wastes generated and existence of appropriate secondary waste disposition methods 

Next, several working sessions were held between DOE Headquarters and site technical and management 
representatives to better understand the suitability of the technologies to be applied to each material type, the 
experience of the sites with the technologies, and the capability of the sites to implement the technologies 
within the desired time frame. Based on these discussions, DOE identified the technologies discussed in 
Section 2.4 and Appendix C as reasonable technologies to include in this EIS. 

The steps in the screening process described above are illustrated in Figure 2-17. 

• Direct Applicability 
Maturity and Timing 
Process Steps 

• Worker Exposures 
Site Experience 

• Available Facilities 
Secondary Wastes 

Trade Studies 
Rocky Flats Solid Residue 
Environmental Assessment 
Rocky Flats Rebaselining 
Study 

Site-Specific Technology 
Screening 

More than 200 Material/ 
Technology Pairs 

Approximately 150 Material/ 
Technology Pairs 

~-------------1------------------

DOE Headquarters 
and 

Site Consensus 
Screening 

Figure 2-17 Materialffechnology/Site Screening Process 

2.9.2 Sites and Technologies Not Analyzed 

This section discusses DOE's rationale for not further analyzing specific sites and technologies. 
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For Alternative 2 (Processing without Plutonium Separation), DOE is considering processing only at the Rocky 
Flats Site. Material transported to another site under this alternative would need to be stabilized, repackaged, 
or otherwise preprocessed before shipment. Because the material would be handled again at the processing 
site, this preprocessing would be an additional handling step that would increase costs and exposures, 
particularly to workers. Transportation from Rocky Flats to the processing site would increase the total 
materials transportation prior to disposition, thus increasing costs and total exposures to the general population 
and to transportation workers. DOE concluded that the preprocessing and transportation necessary to conduct 
processing without plutonium separation at another DOE site would increase risks and costs without providing 
any tangible benefits. For these reasons, DOE has determined that offsite processing without plutonium 
separation is unreasonable. 

Lawrence Livermore and Los Alamos National Laboratories were initially considered for Alternative 3 
(Processing with Plutonium Separation) because both sites have the capability to implement many of the 
technologies considered in this EIS. However, much of this capability is limited to laboratory bench scale 
operations suitable for initial development of the technology, but not for production operations. In addition, 
much of this limited processing capability is committed to other programs, including processing backlogs of 
residues from previous national laboratory operations. 

Because of limitations discussed above, DOE concluded that it is unreasonable to consider the Los Alamos 
National Laboratory for processing most of the residue and scrub alloy at Rocky Flats. The EIS analyzes 
processing of pyrochemical salt residues only (for which Los Alamos National Laboratory has capabilities not 
found elsewhere) to preclude disrupting other ongoing Los Alamos National Laboratory activities. 

The Lawrence Livermore National Laboratory has an administrative limit on the amount of plutonium that may 
be present there at any time that was established as a result of an agreement with the State of California. The 
existing plutonium inventory at Lawrence Livermore National Laboratory must be actively managed to remain 
under this administrative limit. This limitation would require that most or all of any residues processed at 
Lawrence Livermore National Laboratory be shipped an extra time, probably back to Rocky Flats, for storage. 
As a result of the limited capabilities and the administrative controls at the site, DOE has determined that it 
is unreasonable to consider Lawrence Livermore National Laboratory as a site for processing any of the Rocky 
Flats plutonium residues or scrub alloy. 

DOE also determined that even though certain technologies for plutonium separation (Alternative 3) are 
feasible at some sites, the technologies are not reasonable options and are not analyzed in this EIS (see 
Table 2-7). The principal reasons for this determination were that: ( 1) the site has other important missions 
that compete for the site's limited processing capability (as discussed above), and (2) the potential processing 
site has limited storage capability for the plutonium residues and scrub alloy or for plutonium metal or oxides 
that result from processing. In particular, Los Alamos National Laboratory, Technical Area (TA)-55, as DOE's 
primary plutonium processing facility, has several Departmental missions that will utilize the capacity required 
for processing plutonium residues generated from multiple programmatic efforts. Combined with the site's 
limited available storage capacity, DOE determined that Los Alamos National Laboratory could only process 
a limited amount of plutonium residues from Rocky Flats to prevent adversely impacting the Department's 
other programmatic needs. 
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T bl 2-7 P a e 'bPI rocessmg wit utomum s eparatlon: T h IS' C b' ec no ogyJ 1te om matlons NtA 0 nalyze 
Material Category Specijic Technology 

Incinerator Ash and Graphite Fines Residues Mediated Electrochemical Oxidation 

Molten Salt Extraction/Electrorefining Salts Salt Distillation 
Salt Scrub 

Direct Oxide Reduction Salts Water Leach 
Salt Scrub 

Plutonium Fluoride Residues Acid Dissolution 

Combustible Residues Mediated Electrochemical Oxidation 

High-Efficiency Particulate Air Filter Media Residues Immobilization (Vitrification) 

Graphite Residues Mediated Electrochemical Oxidation 

Inorganic Residues Mediated Electrochemical Oxidation 

a Refer to the text for the reasons that these technology/site combinations were not analyzed. 
SRS = Savannah River Site 
LANL = Los Alamos National Laboratory 

Site(s) Dismissed 

Rocky Flats 

SRS 
SRS,LANL 

SRS 
SRS,LANL 

LANL 

SRS,LANL 

SRS 

LANL 

LANL 

The Savannah River Site was not considered further for separation processing of salt residues because its 
facilities are not designed to process material containing large quantities of chlorides. Combustible residues 
and wet residues such as high-efficiency particulate air filter media residues were not further considered for 
processing at any site other than Rocky Flats because potential radiolysis of these materials with resulting 
hydrogen gas generation limits the ability of DOE to transport these materials. Mediated electrochemical 
oxidation at Rocky Flats was not considered for removing plutonium from incinerator ash and graphite fines 
even though it was considered for several other plutonium residue material categories at Rocky Flats. The 
reason for this distinction is that Rocky Flats has the capability to process only small amounts of aqueous 
wastes in its liquid wastewater treatment system. The site could process the small quantity of liquid effluent 
that would result from mediated electrochemical oxidation processing of combustible residues, filter media 
residues, glass residues, graphite residues, and inorganic residues, but processing the large quantity of 
incinerator ash and graphite fines [approximately 15,000 kg (33,000 lb)] would produce more liquid effluent 
than the site could handle. Accordingly, mediated electrochemical oxidation of ash residues was dismissed 
as a technology at Rocky Flats. 

This EIS does not consider application of a variance to safeguards termination limits for four materials: 
plutonium fluoride residues, high plutonium concentration direct oxide reduction salt residues, Ful Flo filter 
media residues, and scrub alloy. Plutonium fluoride residues have a high plutonium concentration. 
Repackaging this material and blending it down to the 10 percent plutonium concentration limit specified in 
the variance request was not considered because this procedure would expose workers to high neutron doses 
resulting from interactions between alpha particles emitted by plutonium and fluorine nuclei. A variance was 
not considered for high plutonium concentration direct oxide reduction salt residues and Ful Flo filter media 
residues in the Final EIS because the public was not informed in the Draft EIS that variances might be applied 
to these materials. DOE did not apply for a variance to the safeguards termination limit for scrub alloy because 
the high plutonium concentration in this material would require such extensive preprocessing (including 
substantial reduction of the plutonium concentration) that application of a variance is not a reasonable 
alternative. 

2.9.3 Issues Raised During the Public Scoping Process That Are Not Analyzed 

This section considers some alternatives, technologies, and other issues raised during scoping and briefly 
explains why they were eliminated from further analysis or otherwise were not included in this EIS. 
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0 Processing Residues Using the Glass Material Oxidation Dissolution System-DOE eliminated the 
Glass Material Oxidation Dissolution System process from consideration because of timeliness and 
technical immaturity. The time required to complete the necessary research and development on technical 
issues (e.g., the melting process and the volume and quality of the glass products) precludes the use of the 
Glass Material Oxidation Dissolution System process within the 1998 to 2004 timeframe of analysis 
covered by this EIS. 

0 Minimize Proliferation Risks through Vitrification and the "Spent Fuel Standard"-The spent fuel 
standard is a concept that calls for surplus plutonium to be placed into a form that will withstand dissolution 
as well as spent fuel and has a radiation field, like spent fuel, that would deter access to the plutonium. 
This standard was put forth as a means to allow the safe disposal of fissile materials removed from nuclear 
weapons or fissile materials that have been purified to the point where they are suitable for use in nuclear 
weapons. In the plutonium residues covered by this EIS, plutonium is a minority constituent of a mixture 
of materials that would preclude direct use of the plutonium in a nuclear weapon. The process used to 
determine when such materials can be disposed of is to determine when they are in a form that is suitable 
for termination of safeguards. All of the plutonium separation technologies evaluated in the action 
alternatives in this EIS would ultimately result in conversion of the separated plutonium into either a glass 
or ceramic waste. The glass or ceramic waste form would then be embedded in logs of vitrified high-level 
radioactive waste, thus taking a form recognized as meeting the spent fuel standard. 

DOE considers processes that might convert the plutonium residues directly into a form that satisfies the 
spent fuel standard without first separating the plutonium from the residues not to be reasonable 
alternatives. First, to convert the plutonium residues directly to a form that satisfies the spent fuel standard 
at Rocky Flats, it would be necessary to transport high-level radioactive waste or the equivalent to Rocky 
Flats for use in "spiking" the waste form (i.e., adding a radiation source to the waste form to make it "self
protecting"). It also would be necessary to develop a new process and build new facilities, such as a 
vitrification plant, at the Rocky Flats site on an expedited basis, contrary to its current mission to clean up 
and shut down. Finally, it would be necessary to determine whether any waste form that might be produced 
would be acceptable for disposal in a geologic repository. Second, if the plutonium residues were to be 
converted directly into a form that meets the spent fuel standard at a site other than Rocky Flats, it would 
be necessary to develop and implement a new process and determine whether the final waste form that 
might be produced would be acceptable for disposal in a geologic repository. 

DOE concludes that there is no need to process the plutonium residues directly to the spent fuel standard 
to achieve nuclear weapons nonproliferation and disposition objectives for these materials, and that doing 
so would pose much greater difficulties than alternative means of achieving these objectives. 

0 Process Scrub Alloy or Plutonium Residues Using Melt and Dilute Technology-The melt and dilute 
technology is being considered by DOE as a step in the preparation of aluminum-based research reactor 
spent nuclear fuel for disposal, as an alternative to chemical separation. Since one of the alternatives for 
processing scrub alloy and plutonium residues in this EIS is chemical separation, it has been suggested that 
DOE should also consider application of the melt and dilute technology to the scrub alloy and plutonium 
residues. 

The melt and dilute technology focuses on developing techniques and equipment to mix aluminum and the 
aluminum-based fuel elements to form a dilute metal form that meets safeguards termination requirements 
and is suitable for shipment and storage. The system will have to deal with the specific characteristics of 
spent fuel, remote handling, and high-radiation fields. It has the advantage of being a single-step process, 
although that step has complications inherent in high-temperature metallurgical processing of radioactive 
materials. 
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In considering this suggestion, DOE notes the composition of aluminum-based research reactor spent 
nuclear fuel is considerably different from scrub alloy or plutonium residues. By comparison to the scrub 
alloy, the spent fuel consists of aluminum structure/cladding, enriched uranium, fission products, and a 
small quantity of plutonium (typically less than 1 percent). Scrub alloy is an alloy of magnesium, 
aluminum, americium, and plutonium, with a plutonium content of about 30 percent. Some of the scrub 
alloy was produced by an experimental process and contains calcium/gallium or calcium/cerium, with no 
aluminum. The physical form of the spent fuel is relatively long, fabricated fuel elements, whereas the 
form of the scrub alloy is approximately 3-inch diameter, extremely contaminated "buttons," encased in 
several layers of protective containment. These wide differences in physical composition, properties, and 
forms argues that there is no simple basis for concluding that a technology that works for aluminum-based 
spent fuel would also work for scrub alloy. 

The differences between spent fuel and plutonium residues are even more significant. Whereas the spent 
fuel and scrub alloy are both metals and might be expected to dissolve in aluminum (assuming no formation 
of intermetallics or precipitates) to form uniform products, residues are almost never non-refractory metals. 
Residues consist of a number of chemical forms, including oxides, ceramics, hydrocarbons, combustibles, 
glasses, and salts. While pyrochemical processing is possible to make these materials compatible with the 
metallurgical processes employed in the melt and dilute technology, the resulting materials would contain 
slags, precipitates, and inclusions and would never represent uniform, diluted products. The equipment 
would need to handle a large number of feed configurations and would require a considerable amount of 
research and development. Thus, melt and dilute technology is inappropriate for processing residues. 

The development of the melt and dilute technology for aluminum-based spent fuel has progressed to the 
point where nonirradiated mock-up fuel elements have been melted and diluted in a prototype melter in 
laboratory studies. In these laboratory studies, the basic metallurgy and associated physical processes have 
been demonstrated to be feasible and workable. Nevertheless, even with this much development 
completed, the technology is not expected to be fully qualified for use until approximately 2004. No 
similar level of development exists with respect to scrub alloy. There has been no demonstration that the 
process will work for scrub alloy, much less any demonstration of the specific process technologies or 
equipment that would be required. Consequently, it is doubtful that the melt and dilute technology could 
be ready for implementation by the 2006 time frame scheduled for the shut down of Rocky Flats. In 
consideration of these facts, DOE believes that melt and dilute technology is not appropriate to consider 
as a technology for processing scrub alloy or plutonium residues. 

However, DOE is considering another dilution technology for scrub alloy in this EIS that does not involve 
plutonium separation-the calcination/vitrification process. DOE believes that this is a better process than 
the melt and dilute technology for scrub alloy because the technology is more mature and could be 
implemented with minimal changes at Rocky Flats by 2006. Furthermore, it satisfies the same objectives 
as the melt and dilute process, i.e., to immobilize the material without separation of plutonium in such a 
manner as to meet the safeguards termination limits. 

0 Thermal Destruction (Incineration) of Residues at Rocky Flats-DOE initially considered fluidized 
bed incineration for thermal destruction of combustible and filter media residues at Rocky Flats in the Draft 
EIS. Although this technology was demonstrated in previous Rocky Flats operations and at other sites, it 
has not been demonstrated under current Clean Air Act permitting standards. In addition, location of the 
facility in Building 776 has significant programmatic risk because of the condition of the facility and its 
schedule for decommissioning. Restart of the facility would require expenditures for updating equipment 
and procedures that could not be justified by the limited quantity of material that would be processed. 
Because of the uncertainty of the permitting process for a new or restarted facility, the estimated time to 
deploy this operation would be four years or more after the issuance of the Record of Decision for this EIS. 
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Thus, DOE considers this technology to be unreasonable at Rocky Flats and has eliminated it from further 
consideration. 

0 Construct a New Vitrification Facility at Rocky Flats-DOE does not consider the construction of a 
large-scale vitrification facility at Rocky Flats to be economically or technically justifiable given the 
relatively small amounts of material requiring vitrification at the site. The "furnace vitrification" 
technology proposed for use at Rocky Flats produces a processed material that is encapsulated rather than 
incorporated in a glass matrix and would meet the specifications for terminating safeguards. 

0 Processing at Rocky Flats Followed by Shipment Offsite for Storage-Shipment of processed Rocky 
Flats plutonium residues and scrub alloy offsite for interim storage pending disposition would involve 
additional shipping and result in additional impacts due to extra material handling. Shipment of processed 
plutonium residues and scrub alloy to another site for storage would involve the additional steps of loading 
the materials onto trucks at Rocky Flats, shipping to another site, unloading and placing the material into 
storage, and potentially having to move the material again to WIPP or another DOE site for disposition. 
In addition, DOE's decision on storage of plutonium, as stated in the Record of Decision for the Storage 
and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact 
Statement (DOE 1997e), is to consolidate storage of weapons-usable plutonium by upgrading and 
expanding existing and planned facilities at the Pantex Plant in Texas and the Savannah River Site in South 
Carolina. For these reasons, processing at Rocky Flats and shipment offsite for storage is not analyzed. 

0 Construction of a New Long-Term Storage Facility at Rocky Flats-DOE believes that long-term 
storage of the plutonium residues and scrub alloy at Rocky Flats is not a reasonable alternative that should 
be considered in this EIS for the following reasons. Long-term storage of plutonium residues and scrub 
alloy at Rocky Flats is not consistent with the site's cleanup and closure mission and also does not satisfy 
the purpose and need for agency action described in this EIS. Specifically, DOE has committed to 
removing all plutonium from Rocky Flats based on: the Final Rocky Flats Cleanup Agreement among the 
State of Colorado, DOE, and the U.S. Environmental Protection Agency (EPA) for Rocky Flats 
(CDPHE 1996); the proximity of Rocky Flats to the Denver metropolitan area; and the fact that none of 
the Rocky Flats facilities are in suitable condition for long-term storage. Although DOE considered 
development of a new plutonium storage facility (see Section 1.6), this is no longer reasonable because of 
DOE's decision to disposition these materials either through deep geologic disposal of the transuranic waste 
at WIPP or disposition of any separated plutonium in accordance with decisions under DOE's Record of 
Decision on the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement [DOE 1997e] and the Surplus Plutonium Disposition Environmental 
Impact Statement [DOE 1998]. In the event of significant delays in implementing these disposal or 
disposition methods, DOE would need to reevaluate its storage options. 

0 Use of Decommissioned Minuteman Silos for Long-Term Storage of Plutonium Residues and Scrub 
Alloy-DOE does not consider the use of one or more decommissioned Minuteman missile silos to store 
the plutonium residues or scrub alloy to be a reasonable alternative. The Strategic Arms Reduction Treaty, 
signed in July 1991, requires that the United States and the former Union of Soviet Socialist Republics 
destroy the missile silos covered by the treaty to ensure that they have been taken out of service. DOE does 
not want to create new DOE nuclear sites while attempting to close existing sites. Furthermore, missile 
silos have neither the facilities required to support the operations involved in the long-term storage of 
processed residues or scrub alloy, nor the capabilities for emergency response following potential accidents. 
The costs and regulatory requirements associated with the provision of these capabilities could be very 
high. 
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2.9.4 Issues Raised During the Public Scoping Process That Are Out of Scope 

In this section, DOE briefly discusses five issues that were raised during the scoping process that it considers 
to be out of the scope of this EIS. 

Issue 1: Reprocessing should be restarted for spent fuel from nuclear power plants. On-site basins are full, 
and spent fuel should not be considered waste. 

DOE Response: This EIS addresses only Rocky Flats' plutonium residues and scrub alloy and, thus, does 
not address spent fuel. 

Issue 2: DOE is overreliant on WIPP as a disposal option. Problems cited include the following: 

WIPP has not been demonstrated to be a safe disposal site and may never be proven safe. 
- The opening of WIPP is uncertain (there have been delays in past; it may never open). 
- Basing plans on WIPP could result in unsafe storage at Rocky Flats unless DOE plans 

contingencies. 
- The residues and scrub alloy should be stored in a monitored, retrievable manner-which is not 

so with WIPP. 
- Burial eliminates or strongly hinders the possible use of future cleanup technologies. 
- WIPP is on Native American lands, and DOE should not push this material onto other people 

who have been "marginalized." 
- WIPP has a pressurized brine reservoir, and there is a possibility of a breach into the 

environment. 
- The salts at WIPP are not dry and are thus corrosive. 
- Fault lines exist at WIPP which can create vertical passageways for pressurized leaking waste. 
- WIPP must be shown to limit radionuclide transport for 10,000 years-plutonium has a half-life 

of 24,000 years, which means it remains dangerous for several hundreds of thousands of years. 
- Transportation to WIPP is a problem because of the increased risks from transportation and 

inappropriate emergency planning along the thousands of miles along the route to WIPP. 

DOE Response: This EIS addresses only the preparation of the plutonium residues and scrub alloy prior to 
their disposal or other disposition in accordance with the Final Supplemental WIPP EIS (DOE 1997a) and with 
final decisions made for disposition of the nation's surplus weapons-usable plutonium stockpile (Record of 
Decision for the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement, [DOE 1997a] and the Surplus Plutonium Disposition Draft Environmental 
Impact Statement [DOE 1998]). If the opening of WIPP were delayed, construction of additional storage 
capacity at Rocky Flats may be required. This EIS does not address issues associated with disposal at WIPP 
or other disposition of Rocky Flats plutonium residues and scrub alloy or their transportation to WIPP. 

On May 13, 1998, the EPA issued a final rulemaking that certified that the WIPP complies with the radioactive 
waste disposal regulations set forth at Subparts Band C of 40 CFR Part 191 (EPA 1998). The EPA also is 
amending the WIPP compliance criteria (40 CFR 194) by adding Appendix A that describes EPA's 
certification, incorporating the approval processes for waste generator sites to ship waste for disposal at WIPP. 
The environmental impacts of opening or not opening WIPP are analyzed in the Waste Isolation Pilot Plant 
Disposal Phase Final Supplemental Environmental Impact Statement (DOE 1997a). This is the second 
supplemental EISon WIPP. This document and its preceding documents address the impacts of operating 
WIPP and the impacts of transporting waste materials to WIPP, including transportation of wastes to WIPP 
from Rocky Flats, the Savannah River Site, and Los Alamos National Laboratory. 
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WIPP startup has been delayed by litigation. Radioactive waste disposal operations will begin after all legal 
issues have been settled. The opening of WIPP remains a high priority within DOE. 

Issue 3: DOE should include in its proposed action the disposition of the enormous quantities of U-235 within 
the DOE complex because they pose the same level of proliferation risk as plutonium. The same 
controls over the materials and disposition should apply. 

DOE Response: This EIS addresses only a specific amount of plutonium residues and scrub alloy at Rocky 
Flats that need to be processed to meet safeguards termination limits (see Chapter 1 and Appendix B of this 
EIS). The management and disposition of highly enriched uranium is addressed in DOE's Disposition of 
Surplus Highly Enriched Uranium Final Environmental Impact Statement (DOE 1996i) and its Record of 
Decision (DOE 1996h). 

Issue 4: Rocky Flats needs stricter cleanup standards and should expeditiously decontaminate and 
decommission its facilities. The surrounding communil.ies have already been adversely impacted by 
Rocky Flats's past activities. DOE should address contamination from past accidents and fires at the 
site. 

DOE Response: This EIS analyzes the impacts of managing certain Rocky Flats plutonium residues and scrub 
alloy (see Chapter 4). Impacts from other site activities and cleanup standards for decommissioning and 
decontaminating Rocky Flats facilities are not within the scope of this EIS for decision-making purposes. 
Section 4.25 of Chapter 4, however, does analyze the cumulative impacts (impacts of the proposed action in 
this EIS along with other site activities) at the potential processing sites and the impacts of intersite 
transportation. 

Issue 5: DOE must ensure funding will be provided for the alternatives selected (included comments for 
processing at the Savannah River Site and Rocky Flats). DOE must commit to a stable funding 
source and cover longer-term milestones; any decision should include a fully defined plan that 
includes a commitment for the necessary fiscal support. 

DOE Response: Any commitment for funding must come from Congress. DOE will request the funding 
required to implement any decision that is made from this EIS and does not expect to commit to any course 
of action for which funding cannot reasonably be expected. 

2.10 SUMMARY OF IMPACTS 

In this section, DOE provides a summary of the products and wastes generated by each processing technology, 
as well as the chemical and radiological risks due to incident-free operations and transportation of each 
processing technology. The data for each material category or subcategory are presented in Tables 2-8 
through 2-26. These data are discussed in detail in the appropriate sections of Chapter 4 (where the potential 
environmental impacts from processing each material category or subcategory are discussed), as shown in the 
following list: 
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Residue Category 

Incinerator Ash Residues 
Sand, Slag, and Crucible Residues 
Inorganic Ash Residues 
Graphite Fines Residues 
Electrorefining and Molten Salt Extraction Residues 
Direct Oxide Reduction Salt residues 
Combustible Residues 
Plutonium Fluoride Residues 
High-Efficiency Particulate Air Filter Residues 
Ful Flo Filter Residues 
Sludge Residues 
Glass Residues 
Graphite Residues 
Inorganic Residues 
Scrub Alloy 

Impact Discussion 

Section 4.2 
Section 4.2 
Section 4.2 
Section 4.2 
Section 4.3 
Section 4.3 
Section 4.4 
Section 4.5 
Section 4.6 
Section 4.6 
Section 4.7 
Section 4.8 
Section 4.9 

Section 4.10 
Section 4.11 

The estimates of health effects from radiation doses used in this EIS are based on the linear no-threshold theory 
of radiation carcinogenesis, which postulates that all radiation doses, even those close to zero, are harmful. 
A recent examination of low radiation studies has reported that no statistically significant low-dose radiation 
study was found to support the linear no-threshold theory (Polycove 1997). This finding is supported by the 
National Council of Radiation Protection and Measurements in a report on collective dose that states 
" ... essentially no human data can be said to prove or even to provide direct support for the concept of collective 
dose with its implicit uncertainties of non threshold, linearity and dose-rate independence with respect to risk" 
(NCRP 1995). Accordingly, calculations of health impacts based on the linear no-threshold theory may 
overstate the actual impacts of low radiation doses and should be viewed as an upper bound on the potential 
health effects. 

In addition to estimating the potential environmental impacts that may be obtained from processing each 
material category, DOE estimated the potential impacts from processing several combinations of selected 
technologies and sites for each residue and scrub alloy material category. These combinations, described in 
Section 2.5, include the No Action Alternative, DOE's Preferred Alternative, and six other combinations 
selected to illustrate particular management strategies. The potential environmental impacts for these 
alternatives are shown in Table 2-27 and are presented in more detail in Sections 4.20 through 4.22. 

DOE has also estimated key cumulative impacts at the potential processing sites and during intersite 
transportation for the Rocky Flats plutonium residues and scrub alloy. Cumulative radiological and hazardous 
chemical impacts at Rocky Flats are shown in Tables 2-28 and 2-29, respectively. Cumulative radiological 
and hazardous chemical impacts at the Savannah River Site are shown in Tables 2-30 and 2-31, respectively. 
Cumulative radiological impacts at the Los Alamos National Laboratory are shown in Table 2-32. The 
processes used at Los Alamos National Laboratory do not produce hazardous chemical emissions. The 
cumulative impacts for the three sites are described in more detail in Section 4.25. 
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Table 2-8 1m ------- ~ - -- fM _______ anagm I tor Ash Resid g ---------- --- ---· -- -

Calcine/ Preprocess at Preprocess at 
Cement and Store at Cold Rocky Flats and Rocky Flats and Repackage at Rocky 

Rocky Flats (No Ceramijy Calcine and Purexat MEO/Purex at Calcine and Flats (Preferred 
Action Processing Vllrify at at Rocky Blend Dbwn at Savannah River Savannah River Cement at Processing 

Impact Technology) Rocky Flats Flats Rocky Flats Site Site Rocky Flats Technology) 

Products and Wastes 

Stabilized Residues (drums") 4,379 0 0 0 0 0 4,379b 4,987b 

Transuranic Waste (drums") 1,310 5,428 5,379 6,430 743 846 1,310 593 

High-Level W astec (canisters d) 0 0 0 0 4 26 0 0 

Separated Plutonium (kg plutonium) 0 0 0 0 890 901 0 0 

Low-Level Waste (drums") 2,860 1,187 l,l87 l,l87 1,581 1,560 2,860 1,187 

Saltstone (cubic meters) 0 0 0 0 1,351 670 0 0 

Radiological Risks Due to Incident-Free Operations and Transportation 

Offsite Public Maximally Exposed Individual Risk 

.......... t~~-·.9.~~~---······ 1.7x!0-11 .. 1.:?..~!.9:.1.~ •• . ..•.. ?:.~.X..!2:~.~ .••.... 5.5xJo·6 
......... ~:~~!.~--~---······ ..... ~:7.~~.9:.~? ..... 1.0x10"11 I 

SJ?r.'?.!?~~~i.t_y_~f-~.!~~~~-~~~.!:!.f~.i.t.Y) ..•••.....••......••• ........................ . .......................... . .............................. , 
Offsite Public Population Risk 2.6 x10·6 7.0x!0"7 7.5xJo·7 2.0xto-6 0.0058 0.0042 2.6xl0-6 4.0xl0"7 

(number of latent cancer fatalities) 

Maximally Exposed Individual Involved Worker 

~.i.~~.{P.!!!~~!!!!Y..~t~.!~~-~!.£~£~!..f~!!Y.~ •••.......... .••..•..••. Q;QQQ~ •........... 0.0008 .... 9.:9.92~ .... 0.0008 ......... 9:229.~ ......... ...•....•• Q;QQQ~ ••..••..... ...... 9.:9.99.~ ....... ........... ~ ... ~~---········ ...................... . ......................... 
Involved Worker Population Risk 

0.15 0.072 0.057 0.092 0.16 0.11 0.13 0.036 I 

(number of latent cancer fatalities) ' 

Hazardous Chemical Impacts Due to Incident-Free Operations and Trans_portation I 

Offsite Public Maximally Exposed Individual 
I • Probability of a cancer incidence NIE NIE N/E NIE NIE NIE NIE N/E 

.... ~ .. !!~~--~_~}·'!!:~ .................................................. NIE NIE ...... ~~---··· NIE ....... ).~.!.9:~ ........ 6xl0·10 ........ ~~---······ . ............ ~~---·········1 ................................. ...................... . ......................... ······························· 
Offsite Public Population Risk 
(number of cancer incidences) NIE NIE N/E N/E 0.0015. o.oou• NIE N/E I 

Maximally Exposed Individual Involved Worker I 

• Probability of a cancer incidence NIE NIE N/E N/E NIE N/E NIE NIE 

.... ~ .. !:1.~~--1_1}·'!!:~ .................................................. NIE ....••.. !:lffi. ....•... ...... ~~---··· ..••..•..• !:!/!!: ••...••••. 2xto·8 
.......•••• ~.x..!Q:~ ••••••••••. NIE . ............ ~~---·········· ..................................... ···························· ······················· 

Worker Population Risk 
NIE NIE NIE NIE e e NIE NIE 

(number of cancer incidences) 

MEO =mediated electrochemical oxidation STL =Safeguards Termination Limits N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions 
NIE = no emissions 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WWP as transuranic waste. 
c Some wastes from the Purex and MEO processes would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (lO feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 

however, the risk to the public dominates. 

Note: The impacts from the preferred processing technology are presented in bold type. 
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~ Table 2-9 Imoacts of M Sand. Sl , dC "ble Resid -- --

Ctlldtle/Cmlelillllld Pl'eproem at R«ky Flats 
Store at Roeky Ffizb. Caleine lllld lllld Purex at Sawmllllh 

(No A:dion J7oc(ssing Vikif.F at Roeky Blend Down at Rlver SUe (Prefen-ed Calcine and Cement 
1111J1flCt T«lmologj) Ffizb RockyFfizb Processing T«lmologj) at Roeky Flats 

Products and Wastes 

Stabilized Residues (drums8
) 954 0 0 0 954b 

Transuranic Waste (drums8
} 278 1,175 1,394 134 278 

High-Level Wastec (canistersb) 0 0 0 4 0 

Separated Plutonium (kg plutonium) 0 0 0 128 0 

Low-Level Waste (drums8
) 607 242 242 300 607 

Saltstone (cubic meters) 0 0 0 357 0 

Radiological Risks Due to Incident-Free Operations and Transportation 

Off site Public Maximally Exposed Individual Risk 

~~~!!!.!X.~L~.!!!~~~-~!!!!£~!:.f!!~.i.t.rL •••...•..••..•....••.•••••.. l.8xl0·11 2.3xl0·12 l.3xl0·11 ............... ~:~~-~!?~---············ l.8xl0"11 ...................................... ··························· .............................. . ................................. 
Offsite Public Population Risk 
(number of latent cancer fatalities) 3.6 x1o·7 9.5xl0"8 2.9xl0·7 0.0013 3.9xl0"7 

Maximally Exposed Individual Involved Worker Risk 

i{!!:~~~!!!.!X.~L~.!!!~~~-~!!!!£~!:.f!!~.i.t.rL ••••......•••••....••.•••••. 0.0008 0.0008 0.0008 0.0008 0.0008 ..................................... ........................... ............................. ............................................. ·································· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.023 0.010 0.013 0.019 0.020 

Hazardous Cbemical Impacts Due to Incident-Free Operations and Transportation 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence N/E N/E NIE N/A NIE 
• Hazard Index NIE NIE NIE 2.0x1o·9 NIE ·························································································· ..................................... ··························· ............................. ................................................ .................................. 

Offsite Public Population Risk 
(number of cancer incidences) NIE NIE NIE o.ooo34e NIE 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence NIE NIE NIE N/A NIE 
• Hazard Index N/E NIE NIE 2.0x1o-s NIE ........................................................................................... ····································· ............................ ······························ ············································ .................................... 

Worker Population Risk 
(number of cancer incidences) NIE NIE NIE 

e 
NIE 

N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions STL =Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 

Repackage at I 

Rocky Flats 

j 

773b 

278 J 
0 

0 

607 

0 

l.4xl0·12 . ........................... ~ 
i 

5.5xl0·8 

0.0008 ............................. 
I 

0.0056 

I 

NIE 
NIE .............................. 

NIE I 

NIE ' I 

NIE ····························· 
i 

NIE 

e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 
however, the risk to the public dominates. 

Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-10 I ----- ctsofM - --- -- G - -- bite F' Ash Resid ----------- ---- ---------

Preprocess at 
Cement and Store at Rocky Flata and 

Rocky Flats Caleine and MEO/Purex at 
(No Aetlon Procesring Vitrify at Blend Down at Savannah River Calcine and Cement 

Impact Technology) Rocky Flata Rocky Fhds Site at Rocky Fhds 
Products and Wastes 

Stabilized Residues ( drums3
) 280 0 0 0 280° 

Transuranic Waste (drums8
) 87 350 414 57 87 

High-Level Wastec (canisters0) 0 0 0 2 0 
Separated Plutonium (kg plutonium) 0 0 0 73 0 
Low-Level Waste (drums3

) 186 79 79 103 186 
Saltstone (cubic meters) 0 0 0 43 0 

Radiological Risks Due to Incident-Free Operations and Transportation 
Off site Public Maximally Exposed Individual Risk 

.P.~~~~-~-~~t~¥ .. <?f.~..I.~~!?!!!.~.~EE~~-f-~!!!!!!Y.L. .................................. l.Oxlo- 11 l.4xl0·12 7.5xlo-12 5.5xlo-6 l.Oxlo- 11 .......................................... ............................ .......................... .............................. .................................. 
Offsite Public Population Risk 
number of latent cancer fatalities) 2.1 xl0"7 5.5xlo·8 l.6x1o·7 0.00035 2.1x1o·7 

Maximally Exposed Individual Involved Worker Risk 

.P.~~~~~_i-~i-~¥ .. <?f..~.)-~!!?!!!.~-~-~!:~~-f-~!!!!!!Y.~---·································· 0.0008 0.0008 0.0008 0.0008 0.0008 .......................................... ............................ ......................... .............................. .................................. 
nvolved Worker Population Risk 
number of latent cancer fatalities) 0.012 0.0060 0.0072 0.0087 0.010 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual 

• Probability of a cancer incidence N/E NIE N/E N/E N/E 
• Hazard Index NIE N/E N/E 2x1o·9 N/E 

orr~i~-P~"bii~-P~j;~i~ti~~-R:i~k················································ 
.......................................... ···························· ......................... ............................... ................................. 

number of cancer incidences) N/E NIE NIE 0.00009e N/E 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence N/E N/E N/E NIE N/E 
• Hazard Index N/E NIE N/E 2x10·8 N/E 

~~~k.~;·p~j;~i~ti~~-R"i-~k·························································· ·········································· ............................. ......................... .............................. ................................. 
e 

number of cancer incidences) N/E - _N!E- -- N/E NIE 

MEO =mediated electrochemical oxidation N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions N/E =no em1ss1ons 
STL = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex and MEO processes would be managed as high-level waste. 

Repackage at Rocky 
Flata (Preferred I 

Processing Technology)! 
I 

319° 

41 

0 

0 
79 

0 

I 

··········--~~~-~~-~:~~---········j 
! 

3.2x10"8 I 

0.0008 ······································· 
0.0029 I 

I 

I NIE 
NIE I ······································j 
NIE I 

I 

NIE I 

··············--~~---············< 
I 

N/E ! 

d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 

however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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~ Table 2-11 1m :ts ofM I · Ash Resid 

Caldne!Ce~Mnt tmil StOre at 
RoctJ •nau· ·· Calcine and 

>(N(I ActiOn Procinsing Vilrlh at Rocky Blend Down at 
/rpp~Ut Teciittfloiy} · Flllls Rocky nata 

Products and Wastes 

Stabilized Residues (drumsa) 637 0 0 

Transuranic Waste (drumsa) 181 779 924 

High-Level Waste (canistersc) 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 

Low-Level Waste (drumsa) 395 152 152 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 

ll>!.~~~~}!}.tx.~L~.!!!~~-~-~!!!!£~!..f~~1.i.~2 .......... ·······--···········--················----· 6.5xi0-12 9.0xi0-13 5.2xio-12 .................................................... .......................... .............................. 
Offsite Public Population Risk 
(number of latent cancer fatalities) 1.4xl0·7 3.8xi0-8 l.lxi0-7 

Maximally Exposed Individual Involved Worker Risk 

ll>!.~.~-~~}!}!X.~L~.!~!~~.t--~!!!!£~!..f~~.I.i.~L--.-.---...... .-.. .-........ .-........ .-.. .-..... 0.0008 0.0008 0.0008 ................................................... .......................... ............................... 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.010 0.0039 0.0052 

Hazardous Chemical Impacts Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence 
• Hazard Index ................................................................................................................ 

Offsite Public Population Risk 
(number of cancer incidences) 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence 

.... : .. !!~~~.!~~~~ ................................................................................... 
Worker Population Risk 
(number of cancer incidences) 

NIE = no emissions STL = Safeguards Termination Limits 
a Standard 208-Iiter (55-gallon) drums. 

NIE 
NIE ................................................... 
NIE 

NIE 
NIE ................................................... 

N/E 

b These stabilized residues could be disposed of in WWP as transuranic waste. 

NIE NIE 
NIE NIE ·························· ······························ 
NIE NIE 

NIE NIE 
NIE NIE .......................... .............................. 

NIE NIE 

Repackage at Rocky 
Flats (Prefem~d 

Calcine and Cement Processing 
41 Rocky Flatse Technology) 

637b 725b 

181 77 
0 0 

0 0 

395 152 

6.5xl0-12 ............ ~~~-~~.9.:~~---········· ................................... 

1.4xl0"7 2.2xto·8 

0.0008 .-.. .-.... .-.. 9.~~-~--.. .-......... ··································· 
0.0072 0.0020 

NIE NIE 
NIE NIE ··································· ....................................... 
NIE NIE 

NIE N/E 
NIE N/E .................................... ....................................... 

N/E NIE 
------ --·· -

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-12 1m fM ------- -- --- ---- -- -------- --- El fi' ------ -- ------~ ---dMol SaltE Salt Resid (IDC 409) 
Prepr()(:ess a( 

Pyro-Oxidize and R()(:ky Flats arul 
Store at R()(:ky Flats Pyro-Oxli#r.e .. Pyro-Oxldtt.e SaU Distill a1 

(No Action arulBierul Pyro-Oxidit.e and Water LosAiiunot 
Processing Down at R()(:ky lmd Salt Distill Leach at Rocky National 

Impact Technology) Flats at Rocky Flats Flats LaboratoTJ 
Products and Wastes 

Stabilized Residues (drums3
) 1,406 0 0 0 0 

Transuranic Waste (drums3
) 90 1,445 97 1,609 175 

High-Level Wastec (canisters0
) 0 0 0 0 0 

Separated Plutonium (kg plutonium) 0 0 235 228 234 
Low-Level Waste (drurns3

) 157 157 157 3,665 263 
Saltstone (cubic meters) 0 0 0 0 0 

Radiological Risks Due to Incident· Free Operations and Transportation 
Offsite Public Maximally Exposed Individual Risk 

6.0xl0·12 ..... 2:2~.!!L1.~ •••••• l.lxl0" 11 5.5xio·11 5.5xl0·6 . P.~~~!!!!!!!!Y..?.f.!!.!~-~~!!!.~~.1:~~-f~~!!!Y.L ....................................... ································· ........................... ·························· ............................ Offsite Public Population Risk 
number of latent cancer fatalities) 2.5 xw·7 3.7xl0·7 4.4xl0·7 1.4xl0-6 0.00008 

!Maximally Exposed Individual Involved Worker Risk 

.P.~~~!!~!!!!Y..?.!.!!.!~-~~!!!.~!!~H~~.f.~~!!!Y.L ....................................... 0.0008 0.0008 0.0008 0.0008 0.0008 ................................. .......................... .. ......................... .......................... ............................ 
~nvolved Worker Population Risk 
number of latent cancer fatalities) 0.042 O.o78 0.024 0.057 0.017 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 
jOffsite Public Maximally Exposed Individual 

• Probability of a cancer incidence N/E N/E N/E 
• Hazard Index N/E N/E N/E 

~-ir~ii~-r;~b"ii~-P"~j;~i~ii~~-ii~k' .................................................... ................................. .......................... ·························· 
(number of cancer incidences) N/E N/E N/E 
[Maximally Exposed Individual Worker 

• Probability of a cancer incidence N/E N/E N/E 
• Hazard Index N/E N/E N/E 

~~~k~~P"~j;-~i~ii~~"Ri~k ............................................................... ................................. . ......................... ·························· 
number of cancer incidences) N/E N/E N/E 

N/ A = not applicable; the maximally exposed individual is undefined for vehicle emissions N/E = no emtss10ns 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 

N/E NIE 
NIE N/E ·························· ............................ 
NIE 0.00007e 

N/E N/E 
N/E N/E .......................... ···························· 
N/E 

e 

SaUScrubat 
Rocky Flats 
arul Purex at 
~nnahRiver 

Site 

0 

191 

0.1 
228 

198 

51 

...... ~:?.~.~2:~ ...... 

0.00037 

0.0008 .......................... 
0.033 

N/E 
5x10"10 .......................... 

0.00009e 

N/E 
5x10·9 .......................... 

e 

d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 

Repackage at 
Rocky Flats 
(Prejemd 
~sing 

Technology) 

1,410b 

90 

0 

0 
157 

0 

I 

1.0x1o·11 1 

. ........................ , 
7 I 

4.1x10" , 

0.0008 ......................... 1 

o.o19 I 

NIE 
NIE ......................... 
NIE 

NIE t 
I 

I 

.......... ~~---------~ 
NIE I 

e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 
however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-13 1m tsofM El n· dMol SaltE Salt Resid (E IDC 409) - -- ---- - --- - - ------- --- -- - - -- -- - ------- ---- -------------- ------------ --- ,----- - ' 

I Preprocess at 
Rocky Flats and Salt Scrub at 

~ro-t.Jxi4ize fl1Ul Store Pyro-D.ridlze Pyro-Oxidize Salt DiStill at RockyFlids 
at Rocky Flats tmdBkntl Pyro-Oxidit,e tmdWater Los Alamos 1111d Purex at Repackage at Rocky 

(No A.aion Procels~g Down at Rocky a.11d $olt Distill Leach at National Sav1111nah (Preferred l'rpcessing 
Impact Technology) Flats (It Rocky F1tJts RockyFitds Laboratory River Site Technolqgy) 

Products and Wastes 
Stabilized Residues (drumsa) 3,800 0 0 0 0 0 J,soob 

Transuranic Waste (drumsa) 464 10,802 519 11,945 933 1,236 464 

High-Level Wastec (canistersd) 0 0 0 0 0 l 0 
Separated Plutonium (kg plutonium) 0 0 569 552 558 553 0 
~w-Level Waste (drumsa) 842 842 842 27,600 1,660 1,151 842 

Saltstone (cubic meters) 0 0 0 0 0 384 0 

Radiological Risks Due to Incident-Free Operations and Transportation 

Offsite Public MEl Risk 
l.3xl0·11 2.2x10·11 2.6xl0·11 l.4xlO·IO 5.5xl0·6 5.5xto·6 

.e~~~~~.m~ .. <?L~ . .~.~~~~!.s~-~£~~.f.~!~!!x~ ................ ........... .!:.~.~.!.9.".~.~ ............ .......................................... ···························· .......................... ························ ................................. ......................... 
Offsite Pub!ic Population Risk 
number of latent cancer fatalities) 5.5xi0·7 9.0xl0·7 l.lxl0-6 3.2xlo·6 0.00060 0.00079 s.sxto·7 

MEl Involved Worker Risk 

w.~~~~~m~.<?.~.~-~~~~!!!.£~£~~-f.~!!!!!!Y.~ ................ 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 .............. 9.:9.99.~ .............. ......................................... ............................ ·························· ........................ ................................. ......................... 
nvolved Worker Population Risk 
number of latent cancer fatalities) 0.092 0.19 0.059 0.14 0.094 0.081 0.073 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 

Offsite Public MEl 
• Probability of a cancer incidence NIE NIE NIE NIE NIE NIE N/E 
• Hazard Index NIE NIE NIE N/E NIE lxto·9 N/E 

o"ii~i~-~"b-ii·~-p~;~i~ii~~-Ri-~k··························· 
......................................... ............................ .......................... ........................ ································· ························· ...................................... 

number of cancer incidences) NIE NIE NIE NIE 0.00029e 0.00020" N/E 

MEl Worker 
• Probability of a cancer incidence NIE NIE NIE NIE NIE NIE N/E 
• Hazard Index NIE ........... ~@ ........... NIE N/E NIE 1x10·8 ................ ~~---·············! w~~k~~-p-~;~i~ii~~"R"i-~k····································· 

......................................... .......................... ........................ ................................. ......................... 
e e 

N/E I number of c11nce! incidences) _ _ NIE . _ - N/E NIE NIE 
N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions STL =Safeguards Termination Limits MEl= Maximally exposed individual 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WWP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 

however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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------ ---. -- - ...,_ .... ____ --- -- --- - .. -.- - --- ------- ---- ___ ..... __ _.... - _ ... _ ..... _ ·-- ·---· ---- .. 
Preprocess Ill R«ky 

Pyro-Oxidize Flats and Acid Salt Scrub 
and Store at Dissolution/Plutonium at Rocky 
Roclcy Flats Pyro-Oxitnze Pyro-Oxidit.e Preprocess at Oxide Recovery at Flats and 
(No Action aiulBlend aiulWater Rocky Flats and IANL (Preferred Purexllt 
Processing Down at 'f.,each at Rocky Water Leach at Processing Savannah 

Impact Technology) Rocky Flats Flats IANL Technqlogy) River Site 
Products and Wastes 

~tabilized Residues (drums3
) 583 0 0 0 0 0 

rrransuranic Waste (drumsa) 40 708 792 847 865 89 
!High-Level Wastec (canisters0

) 0 0 0 0 0 0.1 
~eparated Plutonium (kg plutonium) 0 0 133 138 138 134 
~w-Level Waste (drumsa) 58 58 1,788 1,855 1,855 78 
~altstone (cubic meters) 0 0 0 0 0 25 

Radiological Risks Due to Incident-Free Operations and Transportation 
Pffsite Public Maximally Exposed Individual Risk 

3.6xl0·12 5.0xl0"12 5.5xl0·11 5.5x1o·6 s.sx1o·6 5.5xlo·6 
.P.!:?.'?.~'?.~!!~ . .<?.t~.!~!~?.!.!:~£~~-f.~~~!.tJ.L .............................. ~~~~~~~--~········~········· ··········~······~······· ·························~ ua•••••••••••••~••••••••••• ······~································· 

.................... 
Pffsite Public Population Risk 
number of latent cancer fatalities) 1.5xl0·7 2.2x1o·7 1.2xl0·6 0.000041 0.000041 0.00016 

[Maximally Exposed Individual Involved Worker Risk 
.P.r.<:>.'?.~.lJ.i_!!~ . .<?.t~.!~!~?.!.!:~~-~-~.f.~~-~!.t.¥2... .............................. 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 ................................ ........................... 

··~······················· ·······················~···· 
........................................... ...................... 

nvolved Worker Population Risk 
number of latent cancer fatalities) 0.023 0.045 0.034 0.0058 0.0074 0.013 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 
Pffsite Public Maximally Exposed Individual 

• Probability of a cancer incidence NIE NIE NIE N/E N/E NIE 
• Hazard Index NIE NIE NIE NIE NIE 3xl0·10 

..................................................................................................... ................................ 
--~······················· 

............................ ............................... ••••••••••a•n•••••••••••••••••••••••••• ..................... 
Pffsite Public Population Risk 

0.00004e 0.00004e 0.00004e number of cancer incidences) NIE N/E NIE 
Maximally Exposed Individual Worker 

• Probability of a cancer incidence N/E N/E NIE NIE N/E NIE 
• Hazard Index NIE NIE N/E NIE N/E 3xl0·9 

w~·;k~;·P~v~i;ii~~--iii-~k···----···---··········-································ ··························~· 
............................. ............................... ................................ .......................................... •••••••••• u ......... 

e e e 
number of cancer incidences) N/E NIE NIE 

- - - ---

N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions LANL =Los Alamos National Laboratory 
a Standard 208-Jiter (55-gallon) drums. 

Repackage at 
Rocky Flats 
(Prefe"'d 
Processing 

Technology) 

826° 
40 
0 
0 

58 
0 

1.1xto·11 
·························~ 

4.Sxto·7 

0.0008 ............................ 

0.011 

NIE 
NIE ............................ 

N/E 

N/E 
NIE ........................... 

__ N/E_ 

b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (l 0 feet) tall, and contains approximately I ,680 kilograms (3, 700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations 

collectively; however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. There are two preferred processing technologies for this material category. The rationale 
for having two preferred processing technologies is given in Section 2.4.2. 
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~ Table :l--1~ 1m acts or Manas!lnl!: utrect uxtae Keductton :san Kestaues t~xce >t IULS _,()~. 41_, 417 ana 41.7) 

Preprocess at Salt Scrub at 
Pyro-Oxi4it.e and Store 

rtro·Oxidh;e and 
Pyro-Oxidrze Preprocess at Rocky Flats and Rocky Flats and Repackage at 

at Rocky Flats ' andWater Rocky Flats and Acid Dissolution! Purexat Rocky (Preferred 
(No Action Processing Blend Down at Leach at Rocky Water Leach at Plutonium Oxide Sallannah River Processing 

Impact Technology) Rocky Flats Flats LANL Recollery at LA.NL Site Technology) 
Products and Wastes 

Stabilized Residues (drumsa) 306 0 0 0 0 0 306° 
!ransuranic Waste (drumsa) 56 1,384 1,550 1,613 1,637 156 56 
High-Level Wastec (canisters0

) 0 0 0 0 0 0.1 0 
Separated Plutonium (kg plutonium) 0 0 49 50 50 49 0 
~w-Level Waste (drumsa) 110 110 3,547 3,549 3,549 150 110 
Saltstone (cubic meters) 0 0 0 0 0 50 0 

Radiological Risks Due to Incident-Free Operations and Transportation 
Pffsite Public MEl Risk 

l.3xl0-12 1.9x10-12 2.0xlo- 11 5.5x10-6 5.5x10-6 5.5x10-6 1.3xto·12 {P.r.?.~~~!!!!.Y .. '!.f.~.!~!!:!!!.£~£!:~.f.~!.~.i.~Y.}. .......................................... ······························ . ............................ ............................. ................................. . ............................. ································· 
Pffsite Public Population Risk 

5.0x1o-8 8.0x1o-8 4.2x10-7 s.oxto-8 (number of latent cancer fatalities) 0.00014 0.00014 0.000053 
~EI Involved Worker Risk 
{P.f.'!.~~.~!!!!.Y .. '!.t~J~!!:!!!.£~£!:~.f.~!.~.i.~Y2. 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 ·········································· ······························ ............................. ............................. ································· .............................. ................................. 
nvolved Worker Population Risk 

(number of latent cancer fatalities) 0.016 0.017 0.012 0.012 0.015 0.015 0.014 
Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 

Pffsite Public MEl 
• Probability of a cancer incidence NIE NIE NIE NIE NIE NIE N/E 
• Hazard Index NIE NIE NIE N/E NIE 1xlo-10 N/E 

~f"i~it~·r;;;t;ii~·r;~;;~i~ti~~··iii~k············· ·········································· .............................. ····························· ............................. ································· ............................... .................................. 
number of cancer incidences) NIE NIE NIE 0.00006e 0.00006e 0.00001e N/E 

IMEI Worker 
• Probability of a cancer incidence NIE NIE NIE NIE N/E NIE N/E 
• Hazard Index NIE NIE NIE NIE NIE 1x10-9 N/E 

~~;k~~·P~p~i~ti·~~·Ri~i························ 
.......................................... ............................... ............................. ····························· ································· .............................. ................................. 

(number of cancer incidences) NIE NIE NIE 
e e e 

NIE 

N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions LANL =Los Alamos National Laboratory 
STL =Safeguards termination limits MEl =Maximally exposed individual 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (1 0 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations 

collectively; however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-16 --- - - - f - - -- -

Stabilize/Repackage 
and Store at Rocky 
Flats (No Action CatalytiC Chemical 

Processing Sonic Wash at Oxidlllion at Rocky 
Impact Technology) Rocky Flats Flats 

Products and Wastes 

Stabilized Residues (drumsa) 916 0 0 

Transuranic Waste (drumsa) 92 423 1,275 

High-Level Waste (canistersc) 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 

Low-Level Waste (drumsa) 229 229 2,727 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 

ll'E~~-~!?!.l!.tx.!?L~.~~!~~~-~-~~~EX!!!!!~~t.¥2 ......•..•....................•..••.. 1.8xl0·12 3.5xlo-12 2.3xl0·12 ...................................... ································ ··································· 
Offsite Public Population Risk 
(number of latent cancer fatalities) 4.1 x10·8 7.5xlo·8 4.8xl0·8 

Maximally Exposed Individual Involved Worker Risk 

ll'.~~~~!?!.l!.tY..!?f..~.~!!!~~~-~-~!!~~EX!!!!!~~t.¥2 ..................................... 0.0008 ........... 9.·.~-~ ........... 0.0008 ····································· ··································· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.013 0.0068 0.017 

Hazardous Chemical Impacts Due to Incident-Free 0 erations 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence 
• Hazard Index ································································································ 

Offsite Public Populatwn Risk 
(number of cancer incidences) 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence 
• Hazard Index ................................................................................................ 

Worker Population Risk 
(number of cancer incidences) 

NIE = no emissions STL = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 

6x10·11 

NIE ····································· 
<1 

3xl0"9 

NIE ..................................... 
<1 

b These stabilized residues could be disposed of in WIPP as transuranic waste. 

Ixlo-11 NIE 
NIE 5xl0·11 

································ ................................... 

<1 NIE 

7x10·10 NIE 
NIE 3xl0·9 ................................. ··································· 
<1 NIE 

Blend Down at MEOatRocky 
Rocky Flats Flats 

0 0 

220 1,219 

0 0 

0 21 

229 2,727 

1.5xl0·12 .... }].~~.9.~~=-···· . .............................. 
3.2xl0-8 8.0x10·8 

0.0008 0.0008 ······························· ......................... 

0.0027 0.0044 

NIE NIE 
NIE NIE ······························· ......................... 

NIE NIE 

NIE NIE 
NIE NIE ............................... ························· 
NIE NIE 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 

Stabilize/Repackage 
at Rocky Flats 

(Prefe"ed 
Processing 

Technology) 

916b 

92 

0 

0 

229 

.......... !:.~.':'.!.9:.~: ......... 

4.1x10-8 

............ Y.~~-~ ............ 

0.0080 

6xto·11 

N/E 
································~· 

<1 

3xto·9 

N/E ·································· 
<1 
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~ Table 2-17 lmp11ctsofManagiJ1g Plutonium Fluoride Residues 

Impact 

Acid Dissolution/Plutonium Oxide 
Recovery and Storage at Rocky Flats 
(No Action Processing Technology) 

Blend Down at 
Rocky Flats 

Preprocess at Rocky Flats and 
Acid Dissolution/Plutonium I Purex at Savannah River Site 

Oxide Recovery at Rocky Flats (Preferred Processing Technology) 

Products and Wastes 

Stabilized Residues (drums3
) 141 0 0 0 

Transuranic Waste (drums3
) 333 3,923 333 40 

High-Level Wasteb (canistersc) 0 0 0 0.2 

Separated Plutonium (kg plutonium) 0 0 141 141 

Low-Level Waste (drums3
) 750 60 750 105 

Saltstone (cubic meters) 0 0 0 18 

Radiological Risks Due to Incident-Free Operations and Transportation 

Offsite Public MEl Risk 

?.~~~~~:=~:~~:!!Xl ...... t······-··········-·····::~~~~~~;-······································-:·············t·······-······::::~·;···················~·····················~~:-··············-··· 
MEl Involved Worker Risk 

£P.~~~~~!l.i.~Y..~f..~.l.~~-~!!!.~.~-~~!.X~~~!!X) ......... l ............................ Q:QQQ~ ............................. ~ ........... Q:.<?QQ~ ........... ~ ••.•••.•......•..•.... 9.·.QQQ~ ...•................•• t .......................... ~:~~-························· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 

Offsite Public MEl 

0.019 0.142 0.018 0.029 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 

.... ; .. ~~~~~~~~~~.:.:=~-~~-~:~~~::~: ........ J .............................. ~;. ............................ ..J .............. ~~ ............ ..l. ....................... ~;. ....................... .L ...................... }~~:~ ........................ . 
Offsite Public Population Risk 
(number of cancer incidences) 

MEl Worker 

NIE NIE NIE 0.0000~ 

.... ; .. ~~~~~~~-~-~~.:.:=~-~~-~:~~~::~: ........ J .............................. ~~ ............................. ..J. ............. ~~---··········L ...................... ~;. ....................... .L ....................... ~~~:~ ........................ . 
Worker Population Risk 
(number of cancer incidences) NIE NIE NIE 

N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions MEl= maximally exposed individual 
• Standard 208-liter (55-gallon) drums. 
b Some wastes from the Purex process would be managed as high-level waste. 
c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (I 0 feet) tall, and contains approximately I ,680 kilograms (3, 700 pounds) of high-level waste glass. 

d 

d Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; however, 
the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-18 1m fM - -~ ---- - -- ---- --- -- -- -- ------- --- Ful Flo Fil Resid --- ---------- (IDC 331) 
N~utraliz.e/Dry and Store at Blend Down at Rocky 

I 
Rocky Flllt$ (No Action Flllt• (Pr~fe"d Sonic Wash at Rocky MEOatRocky 

Impact Proc~uing Technology) Processing T~clmology) Flats Flats I 

Products and Wastes I 

Stabilized Residues (drumsa) 1,517 0 0 0 

Transuranic Waste (drumsa) 65 269 343 860 

High-Level Waste (canistersb) 0 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 19 

Low-Level Waste (drumsa) 166 166 166 1,919 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 

w.r~~~~m~Y..~L~J~!~!l.~.~.~s~r.X~!!!!!!Y.L ..................................................... 2.lxlo-12 1.4xlo-12 2.8xlo-12 2.8xlo-12 
······················································ ............................................... ······································ ................................... 

Offsite Public Population Risk 
(number of latent cancer fatalities) 4.4 xi0-8 2.9xlo-8 6.0xlo-8 6.0xlo-8 

Maximally Exposed Individual Involved Worker Risk 

f.P.r~~~~!.I.~~Y..~f..~J~!~!l.~.~.~.~~r.X!!~!!!l!Y.) ........................................................ 0.0008 .................. Q.~9.~~ .................. 0.0008 0.0008 ...................................................... . ..................................... ··································· 
Involved Worker Population Risk 

' 

(number oflatent cancer fatalities) 0.011 0.0022 0.0036 0.0025 

Hazardous Chemical Impacts Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual 
7xlo-12 • Probability of a cancer incidence NIE N/E NIE 

• Hazard Index NIE N/E NIE NIE ....................................................................................................................... ...................................................... ............................................... ······································ ··································· 
Offsite Public Population Risk 
(number of cancer iriddences) NIE N/E <1 NIE 

Maximally Exposed Individual Worker 

I 
• Probability of a cancer incidence NIE N/E 4xlo-10 NIE 
• Hazard Index NIE .................... ~~ .................... NIE NIE ······················································································································· ······················································ ...................................... .................................... 

Worker Population Risk 
__ NIE_j (number of cancer incidences) 

--------- --- - -
NIE L_ -- _N/E <1 

MEO = mediated electrochemical oxidation N/E = no emissions STL = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 
b Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (1 0 feet) tall, and contains approximately I ,680 kilograms (3,700 pounds) of high-level waste glass. 

Note: The impacts from preferred processing technology are presented in bold type. 
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O:l Table 2-19 I ~~- ~ ~ fM -- ~ 

Hi2h-Effi ' p; 
~-

Air Filter Resid - ~ 
(IDC 338) 

Neutralize/Dry and 
Store at Rocky Flats 

(No Action Processing Vitrify at Rocky Blend Down at Sonic Wash at 
Impact Technowgy) Flats Rocky Flats Rocky Flats 

Products and Wastes 

Stabilized Residues (drums3
) 3,223 0 0 0 

Transuranic Waste (drums3
) 138 656 572 730 

High-Level Waste (canistersc) 0 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 0 

Low-Level Waste (drums3
) 360 360 360 360 

Radiological Risks Due to Incident-Free Operations and Transportation 

Offsite Public Maximally Exposed Individual Risk 
9.5x10-12 

fP.~~J?~J?!.l.t!Y..~L~.!.~!<:.IJ.~.~-~.'?~~.f~!~!~xL ............................... 2.1x10·12 6.5xl0·12 1.3xlO·II 
·········································· ····························· ································· ··························· 

Offsite Public Population Risk 
2.0 x10·7 (number of latent cancer fatalities) 8.5xl0·8 1.3xl0-7 2.8xl0·7 

Maximally Exposed Individual Involved Worker Risk 

fP.~~R!!R!E!Y..~L~.~-~~~!!.t.£~.'?~rJ~!~!~xL ............................... ............... 9:999.? ................ 0.0008 0.0008 0.0008 ····························· ································· ........................... 
Involved Worker Population Risk 
(number oflatent cancer fatalities) 0.033 0.0092 0.010 0.016 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence NIE 

·---~--!i~.~~J!!.~.<:~ .................................................................... NIE ·········································· 
Offsite Public Population Risk 
(number of cancer incidences) NIE 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence NIE 
• Hazard Index NIE ································································································· ·········································· 

Worker Population Risk 
(number of cancer incidences) NIE 

NIE = no emissions STL = Safeguards Termination Limits 
3 Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 

NIE NIE 3xJO·II 

NIE NIE NIE ····························· ................................. ........................... 

NIE NIE <I 

NIE NIE 2xl0·9 

NIE NIE NIE ····························· ································· ··························· 
NIE NIE <1 

MEOat 
Rocky Flats 

0 

1,827 

0 

88 

4,085 

l.3xl0·11 ..................... 

2.7xJ0·7 

0.0008 ..................... 

0.011 

NIE 
NIE ...................... 

NIE 

NIE 
NIE ..................... 

NIE 

Neutralize/Dry at 
Rocky Flats (Preferred 

Processing 
Technology) 

3,223b 

138 

0 

0 

360 

9.5x10'12 ......................................... 

2.0x1o·7 

............... '!.~'!.'!.~~ ............... 

0.016 

NIE 
NIE ......................................... 

N/E 

N/E 
N/E ·········································i 

N/E I 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately I ,680 kilograms (3,700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-20 1m .fM Hi2h-Effi . p Air Filter Resid (E --- ,----- - IDC 338) 
Neufrfllize/Dry and 
Store al Rocky Flats 

(No Action 
Processing Vitrify al Rocky Blend Down al Sonic Wash al 

Impact Technology) Flats Rocky Flats Rocky Flats 

Products and Wastes 

Stabilized Residues (drums8
) 96 0 0 0 

Transuranic Waste (drums8
) 10 48 42 53 

High-Level Waste (canistersc) 0 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 0 

Low-Level Waste (drums8
) 25 25 25 25 

Radiological Risks Due to Incident· Free Operations and Transportation 

Offsite Public Maximally Exposed Individual Risk 

ll>!.?.i?.~~!~!~.~f..~.~~!~~-~-~~!!£~!..f~!~.l.i.lJL ••..................•.....••....................••••.• 2.1xl0-13 4.7xl0-14 ...... L1~~.9.~~:. ...... 3.0xl0-13 

····································· ···························· ···························· 
Offsite Public Population Risk 
(number of latent cancer fatalities) 4.5 xw-9 l.9x1o·9 3.0xl0-9 6.5xl0"9 

Maximally Exposed Individual Involved Worker Risk 

ll>!.?.~.~~!~!!X.~f..~.~~~~-~-~!!!!£~!..f~~-l.i.lJL ....•••..••.................•.••.••.•..........•...•.• ............. 9.:9.9.9.~ .............. 0.0008 ........ 2:Q9.9.~ ......... 0.0008 ............................. . ........................... 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.00084 0.00020 0.00068 0.00035 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 

Off site Public Maximally Exposed Individual 
• Probability of a cancer incidence 
• Hazard Index ..................................................................................................................... 

Offsite Public Populati.9n Risk 
(number of cancer incidences) 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence 
• Hazard Index ···················································································································· 

Worker Population Risk 
(number of cancer incidences) 

NIE = no emissions STL = Safeguards Termination Limits 
8 Standard 208-liter (55-gallon) drums. 

N/E 
N/E ····································· 
N/E 

N/E 
N/E ..................................... 

N/E 

b These stabilized residues could be disposed of in WIPP as transuranic waste. 

N/E N/E 7xl0·13 

N/E ..••...... !;!rE: •......... N/E ···························· ···························· 
N/E N/E <1 

N/E N/E 4xl0·11 

N/E .....••..• !;!@ •.....•...• N/E ............................ ............................ 

N/E N/E <I 

MEOal 
Rocky Flats 

0 

133 

0 

2 

297 

2.9x1o-13 ....................... 

6.0xl0"9 

0.0008 ....................... 

0.00026 

N/E 

......... ~§ ........ 

N/E 

N/E 
N/E ....................... 

N/E 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 

Repockage al 
Rocky Flats 
(Preferred 
Processing 
Technology) 

87b 

10 

0 

0 

25 

. ........ ~~~!t9.-.~~---···· 

9.0xlo-10 ~ 
~ 

. .......... 9.~~~---······ N 

I 
).. 

0.00064 ~ 

I· 
N/E 
N/E ................................ 

N/E 

N/E 
N/E ································ 
N/E 

I 
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~ Table 2-21 1m tsofM Slud2e Resid (IDCs 089.099 d 332) 
' ' 

Filter/Dry and Store at Repackage at Rocky 
Rocky Flats (No Action Blend Down at Rocky Flats (Prefe"ed 

Impact Processing Technology) Vilrify at Rocky Flats Flats Processing Technology) 

Products and Wastes 

Stabilized Residues (drums3
) 45 0 0 6b 

Transuranic Waste (drums3
) 2 3 8 2 

High-Level Waste (canistersc) 0 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 0 

Low-Level Waste (drums3
) 1 1 1 1 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 
7.0xl0-14 2.3xl0-14 l.9xl0-I4 !.P.~~~~~ti.i.~Y..~f..~ .. ~.~£<:.~J.~.~-~s~!..f~~~mx> .......................................................... 2.oxto·14 ............................................... ......................................... ·········································· .......................................... 

Offsite Public Population Risk 
1.4 xl0"9 (number of latent cancer fatalities) 9.5xl0"10 8.0xl0·10 8.0x10"10 

Maximally Exposed Individual Involved Worker Risk 

!.P.~~~-~~!E~Y..~f.~..l.~£<:!1.~.~-~-~~!.X~~!!!!~Y.L ....................................................... 0.0008 0.0008 0.0008 0.0008 ··············································· ········································· ·········································· ·········································· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.00040 0.000092 0.000092 0.000072 

Hazardous Chemical Impacts Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence NIE NIE NIE NIE 
• Hazard Index NIE NIE NIE N/E ························································································································· ··············································· ••••u•••••n•••••••••••••••••••••••••••• .......................................... ·········································· 

Offsite Public Population Risk 
(number of cancer incidences) NIE NIE NIE N/E 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence NIE NIE NIE N/E 
• Hazard Index NIE NIE NIE N/E .......................................................................................................................... ··············································· ········································· .......................................... . .......................................... 

Worker Population Risk 
(number of cancer incidences) NIE NIE NIE N/E 

NIE = no emissions 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (1 0 feet) tall, and contains approximately I ,680 kilograms (3,700 pounds) of high-level waste glass. 

Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-22 1m ,fM ------- - -- --- ----- -- -·----- --- Slud2e Resid IDCs 089.099 (E --- ,----- --- ----- 7 -- _., ...... d332) 
' 

Filler/Dry IUill Store at Rocky Flats Vitrify at 
Impact (No Action Processing Technology) Rocky Flats 

Products and Wastes 

Stabilized Residues (drumsa) 1095 0 

Transuranic Waste (drumsa) 60 216 

High-Level Waste (canistersc) 0 0 

Separated Plutonium (kg plutonium) 0 0 

Low-Level Waste (drumsa) 127 127 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 

W.!!?!?~!?!.l.~~Y..!?f..~}.~!t:~£.~.~E~!:.f~~~!!Y.) ............................... l.8xl0·12 6.5xl0·13 ................................................................... ............................. 
Offsite Public Population Risk 

3.9 x10·8 2.5xl0·8 (number of latent cancer fatalities) 

Maximally Exposed Individual Involved Worker Risk 

W.!!?!?~!?!.IA~Y..!?f..~ .. l.~£t:~.~-~-~.<:~!:X~~~!!Y.L ............................ 0.0008 0.0008 ·································································· ··························· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.010 0.0026 

Hazardous Chemical Impacts Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence NIE 
• Hazard Index NIE ······························································································ ·································································· 

Offsite Public Population Risk 
(number of cancer incidences) NIE 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence NIE 
• Hazard Index NIE ······························································································ ·································································· 

Worker Population Risk 
(number of cancer incidences) NIE 

NIE = no emissions STL = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 

NIE 
NIE ··························· 
NIE 

NIE 
NIE ........................... 

NIE 

Add 
DtssolutioJt!Plutonium 

Blend Down at Oxide Recovery at 
Rocky Flats Rocky 'Flllts 

0 0 

212 653 

0 0 

0 25 

127 1,468 

l.8xl0·12 3.7xl0·12 ............................ ........................................... 

3.9xlo-s 8.0x1o·8 

0.0008 0.0008 ............................ ········································ 
0.0026 O.ot5 

NIE NIE 
NIE NIE ···························· ········································ 
NIE NIE 

NIE NIE 
NIE NIE ···························· ········································ 
NIE NIE 

Filter/Dry at llocky 
Flllts (Pref~ 

Processing 
Teclmology) 

1,09Sb 

60 

0 

0 

127 

1.8xto·12 ....................................... 

3.9xto·8 

0.0008 ···································· 
0.0044 

N/E 
N/E ..................................... , 

N/E 

N/E 

............... ~.!.¥.: .............. , 

N/E 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (l 0 feet) tall, and contains approximately 1,680 kilograms (3, 700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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~ Table 2-23 lmoacts of M Gl Resid 
'·o o·,o. 

I 
.,,. · .. · · .. · 

Nea~ry tRill Store Ill 
R®ky Flllls (No Action VitrihoJ Blend Down 

Impact Techno/Qgy) RQCicy Flllls at Rocky FloJs 
Products and Wastes 

Stabilized Residues (drums8
) 7 0 0 

Transuranic Waste (drums8
) II 41 41 

High-Level Waste (canistersc) 0 0 0 

Separated Plutonium (kg plutonium) 0 0 0 

Low-Level Waste (drums8
) 27 27 27 

Radiological Risks Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual Risk 

iP.~~!?~!?!.l.~~Y..~L~.l.~!~.~-~.s~.~!:EX~~~!!Y.L ................................... 0 l.Oxlo-13 3.6xl0·13 .................................................... ...........•............. . ......................... 
Offsite Public Population Risk 
(number of latent cancer fatalities) 0 4.3xl0·9 7.5xlo-9 

Maximally Exposed Individual Involved Worker Risk 

iP.~2R~!?JE~Y..~L~.l.~!~.~-~-~-~-~EX~~~!!!Y.2 ..................................... 0.0008 0.0008 0.0008 ..................................................... ......................... .......................... 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.00064 0.00040 0.00044 

Hazardous Chemical Impacts Due to Incident-Free Operations 

Offsite Public Maximally Exposed Individual 
• Probability of a cancer incidence 
• Hazard Index ..................................................................................................... 

Offsite Public Population Risk 
(number of cancer incidences) 

Maximally Exposed Individual Worker 
• Probability of a cancer incidence 
• Hazard Index ····································································································· 

Worker Population Risk 
(number of cancer incidences) 

NIE = no emissions S1L = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 

NIE 
NIE .................................................... 

NIE 

NIE 
NIE .................................................... 

NIE 

b These stabilized residues could be disposed of in WIPP as transuranic waste. 

NIE NIE 
NIE NIE ......................... .......................... 

NIE NIE 

NIE NIE 
NIE NIE ......................... .......................... 

NIE NIE 

Neutralize/Dry at 
R®ky Flllls 
(Prefe"ed 

$onie Wmh at MEOoJ Pr®essing 
i Rocky Flllls R®ky Flllls Technology) 

0 0 7b 

48 145 11 
0 0 0 

0 5 0 

27 321 27 

' 

I 

0 9.0xl0·13 ................ ~ ................ ! ............................ ......................... 

0 l.9xl0·8 
I 

0 

0.0008 0.0008 0.0008 ............................ ······•·················· ................................... 

0.00076 0.00076 0.00060 

NIE NIE NIE 
NIE NIE N/E ............................ ......................... .................................. 

NIE NIE N/E 

NIE NIE N/E 
NIE NIE NIE I ............................ .......................... .................................. ! 

I 
I 

NIE NIE N/E ! 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (1 0 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-24 1m pac tsofM G bite Resid ra>J 
Repackage and Store 

at Rocky Flats Preprocess at Rocky 
(NoAetion Flats and 
Processing Cement Ill Vitrify at Rocky Blend Down 41 MEOatRocky MEO/Purex at 

Impact Techrwlogy) Rocky Flats Flats Rocky Flat$ Flllts Savannah RiYer Site 
Products and Wastes 

Stabilized Residues (drums") 575 0 0 0 0 0 
Transuranic Waste (drums") 171 756 650 650 2,055 119 
High-Level Wastec (canisters0

) 0 0 0 0 0 8 
Separated Plutonium (kg plutonium) 0 0 0 0 95 96 
Low-Level Waste (drums") 376 376 153 153 4,495 216 
Saltstone (cubic meters) 0 0 0 0 0 104 

Radiological Risks Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual Risk 

l.4xl0·12 2.0xl0·12 6.8xl0·12 l.7xl0-JJ 5.5xl0"6 
.P.~~~~~-i-~~~Y .. <?.~-~-1-~~~!!!.~.~-~!:~~.f~!~!!!Y.L .......................... 0 

aoe••••••••••••••••••••••••••••••••• ························ ························· ························ ······················· ·································· Offsite Public Population Risk 
number of latent cancer fatalities) 0 3.0xl0·7 8.0xl0"8 l.4xl0·7 3.6xl0·7 0.00081 

Maximally Exposed Individual Involved Worker Risk 

.P.~~~~~.V.i.~Y .. ?.~-~--1-~~~!!!.~.~-~!:~~.!.~!~!!!Y.L .......................... 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 .................................... ........................ ......................... ........................ . ...................... ................................. 
nvolved Worker Population Risk 
number of latent cancer fatalities) 0.010 0.014 0.0076 0.0076 0.014 0.017 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual 

• Probability of a cancer incidence NIE N/E NIE NIE NIE NIE 
• Hazard Index NIE NIE NIE NIE NIE 2x10·9 

~"ir~-i~-~"b-li~-P~p~i;ti~~-ru~k········································ 
.................................... ························ ························· ························ ······················· ·································· 

number of cancer incidences) NIE NIE NIE NIE NIE 0.00021e 

!Maximally Exposed Individual Worker 
• Probability of a cancer incidence NIE N/E NIE NIE NIE NIE 
• Hazard Index NIE NIE NIE NIE NIE 2xl0-8 

~~~k~~-p-~j;~i;ti~~-R·i~k·················································· ···································· ······················· ························· ························ ······················· ·································· 
e 

number of cancer incidences) N/E NIE NIE NIE NIE 

MEO = mediated electrochemical oxidation N/ A = not applicable; the maximally exposed individual is undefined for vehicle emissions NIE = no emissions 
STL = Safeguards Termination Limits 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 

Repackage at Rocky 
Flats (Preferred 

Processing 
Technology) 

575b 
171 
0 
0 

376 
0 

··············----~---··············· 
0 

............. ~:9.9.9.~ ............. 

0.0072 

NIE 
NIE ····································· 
NIE 

NIE 
NIE ..................................... 

NIE 

d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 

however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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~ Table 2-25 1m -- ----- ,fM In -- .. · Resid ____ ._ 

Ill~ flllll Store 
tiJ R~q FltiJs Preprocess tiJ Rocky Re~kage at Rocky Flats 

(No Action Viltffjat Blend IJf)wn at MEOtiJ FltiJs f1111l MEO/Purex (Preferred Processing 
llltliiiCI Tecluwlogy) Roeky_Fiats Rocky Flats Rocky Flats tiJ StwaniUih River Site Technology) 

Products and Wastes 
Stabilized Residues (drumsa) 106 0 0 0 0 106b 

~ransuranic Waste (drumsa) 37 119 120 485 24 37 
High-Level Wastec (canisters0 ) 0 0 0 0 l 0 
Separated Plutonium (kg plutonium) 0 0 0 17 18 0 
Low-Level Waste (drumsa) 94 40 40 1,075 52 94 
Saltstone (cubic meters) 0 0 0 0 19 0 

Radiological Risks Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual Risk 

~P.!:<?~!!~!~!Y.-~f.!!.!~~~~-E~~~!.f.~~!!Y.L ........................ 0 4.2xto·13 l.2xto·12 3.2xto·12 5.5xl0-6 ........................ !! ........................ ................................... ....................... .......................... ......................... ......................................... 
Offsite Public Population Risk 
(number of latent cancer fatalities) 0 I.7xl0-8 2.6xl0·8 6.5xl0·8 0.0002 0 
Maximally Exposed Individual Involved Worker Risk 

~P.~~!!!!!!!!Y..~f.!!.!~~~~-E~~-f.~~!!Y.L ........................ 0.0008 0.0008 0.0008 0.0008 0.0008 .................... Y.~~-~---················· ..................................... ........................... ............................ .......................... ........................................ 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.0019 0.0015 0.0019 0.0030 0.0035 0.0013 ' 

Hazardous Chemical Impacts Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual 

• Probability of a cancer incidence N/E NIE NIE NIE NIE N/E 
• Hazard Index NIE NIE NIE NIE 2xl0·9 

····················--~~---···················! orr;it;;·p;;t;ii~·r;;;~"t~ti~~-R:i~k······································ 
..................................... ....................... ........................... ....................... ........................................... 

(number of cancer incidences) N/E NIE NIE N/E o.ooose N/E 
Maximally Exposed Individual Worker 

• Probability of a cancer incidence N/E NIE NIE NIE NIE N/E 

... : .. ~-~~-!!!~~~---······················································· NIE NIE NIE NIE 2xl0·8 N/E ...................................... ....................... ............................ ........................... ........................................ ·················································· 
Worker Population Risk 
(number of cancer incidences) NIE NIE NIE NIE e 

N/E 
--

MEO = rm:<fiated electrochemical oxidation N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions 
S1L = Safeguards termination limits 
a Standard 208-liter (55-gallon) drums. 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Some wastes from the Purex process would be managed as high-level waste. 
d Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (I 0 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
e Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations 

collectively; however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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Table 2-26 1m fM ----- -- -.------- --- Scrub All - -- --- -----

Repackage ani/ Store.at Rocky Flats Calcine and Vitrify at Rocky 
.· lmpilct (No Action Prt:K.e~sing Technt~logy) Flats 

Products and Wastes 
Repackaged Scrub Alloy (drumsa) 276 0 
l'fransuranic Waste (drumsa) 59 2,809 
High-Level Waste" (canistersc) 0 0 
Separated Plutonium (kg plutonium) 0 0 
Low-Level Waste (drumsa) 140 140 
Saltstone (cubic meters) 0 0 

Radiological Risks Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual Risk 

2.lx10·11 3.2x10·11 
~P!.?.~~~!!!!.Y..?.f.~.!~~!:~!.£!!!!!:~!.!~!~A~Y.L ..................................... ················································································ ···················································· 
Offsite Public Population Risk 
(number of latent cancer fatalities) 8.5x10'7 l.2x10-6 

Maximally Exposed Individual Involved Worker Risk 

~P-~?.~~~!J!.t.Y..?.f.~.!~!~~t~!!!!!:!:f.f~~~!~Y.L ..................................... .................................. 9:999.~ .................................. 0.0008 ···················································· 
Involved Worker Population Risk 
(number of latent cancer fatalities) 0.014 0.057 

Hazardowi Chemical Impacts Due to Incident-Free Operations and Transportation 
Offsite Public Maximally Exposed Individual 

• Probability of a cancer incidence NIE NIE 
• Hazard Index NIE NIE ······································································································· ················································································ ····················································· 

Offsite Public Population Risk 
(number of cancer incidences) NIE NIE 
Maximally Exposed Individual Worker 

• Probability of a cancer incidence NIE NIE 
• Hazard Index NIE NIE ······································································································· ................................................................................ ····················································· 

Worker Population Risk 
(number of cancer incidences) 

--------- ------ -
NIE 

--
NIE 

N/A =not applicable; the maximally exposed individual is undefined for vehicle emissions NIE =no emissions 
a Standard 208-liter (55-gallon) drums. 
b Some wastes from the Purex process would be managed as high-level waste. 

Preprseess at Rocky Flats and 
Purex at Savannah River Site 

(Preferred Processing 
Technology) 

0 
61 
0.3 
200 
167 
103 

S.Sx10-6 ............................................................ 
0.00031 

........................ ~:~~ ........................ 
0.024 

NIE 

........................ ~~.!!:~ ........................ 

o.oooosd 

NIE 

........................ ~~.!.9.:~ ........................ 
d 

c Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters (10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) of high-level waste glass. 
d Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle emissions affect the public and worker populations 

collectively; however, the risk to the public dominates. 
Note: The impacts from the preferred processing technology are presented in bold type. 
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& Table 2-27 1m ts of the AJt, dM tA h f -- -· ~- --- -·----- -------- --rr- ~ ~----

' ' Mt»UJgemetJt AJ1P1Y111Ches 

CQruluct 
Mlnl»PuTol#l Conduct all FtMest 

No Action Pre/erred ~.,asDul'atlon Processes at Actions at 
Impact Altuiuttive Altunatlwfl IIi lltJciy Flats Minlmite Cost Rocky Flats Roclc]Flats 

Products and Wastes 

Stabilized Residues (drumsa) 20,300 18,400b 8,900b 7,8oob 19,200b 17,200b 

Transuranic Waste c (drums a) 3,500 3,200 6,600 3,400 5,600 3,200 

High-Level Waste (canistersd) 0 5 2 1 0 5 

Separated Plutonium (kg)e 0 607 1,082 1,279 141 607 

Low-Level Waste (drumsa) 7,500 6,400 10,400 4,900 5,500 6,400 

PubUc and Occupational Health and Safety 

Incident-Free Radiological Risk to the Public 
Maximally Exposed Individual 2.4xlo-10 5.5xlo-6 5.5xl0-6 5.5xlo-6 l.2xl0-IO 5.5xl0-6 
(Probability of a Latent Cancer Fatality) 

Incident-Free Radiological Risk to the Public 6.0xl0-6 0.0020 0.0016 0.00083 4.0xl0-6 0.0020 
Population (Latent Cancer Fatalities) 

Incident-Free Radiological Risk to the 
Maximally Exposed Individual Worker 0.00080 0.00080 0.00080 0.00080 0.00080 0.00080 
(Probability of a Latent Cancer Fatality per 
year) 

Incident-Free Radiological Risk to the 0.48 0.27 0.25 0.24 0.28 0.27 
Worker Population (Latent Cancer Fatalities) 

Incident-Free. Chemical Risk to an Individual 
Member of the Public (Probability of a 6xl0·11 6xl0·11 0 0 6xl0·11 6xl0·11 

Latent Cancer) 

Incident-Free Hazard Index (Individual 0 5xw-9 4xl0·9 3xl0·9 0 5xlo·9 

Member of the Public) 

Incident-Free Chemical Risk to the Public <1 <1 <1 <1 <1 <1 
Population (Number of Cancers) 

Incident-Free Chemical Risk to an Individual 
Noninvolved Worker (Probability of a Latent 3xl0·9 3xl0·9 0 0 3xl0·9 3xlo·9 

Cancer) 

Incident-Free Hazard Index (Individual 0 6xl0·8 Sxl0·8 4xlo·8 0 6xl0·8 

Worker) 

PrtJC(!SS with 
Maximum 
Plutonium 
Seplll'tltion 

700b 

9,300 

42 

2,709 

19,900 

5.5xl0-6 

0.0079 

0.00080 

0.34 

0 

1x1o·8 

<1 

0 

lxto·7 

PrtJCess without 
Plutonium 
Separation 

19,200b 

9,200 

0 

0 

4,800 

9.4xlo-11 

3.5xlo-6 

0.00080 

0.40 

6xl0·11 

0 

<1 

3xl0·9 

0 

-------
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NoA~tton Pr~~ 
Intpt~et Alternaiive · Aitetmitive" 

Incident-Free Chemical Risk to the <1 <l 
Noninvolved Worker Population (Number of 
Cancers) 

Accident Risk to the Public Maximally 
Exposed Individual (Probability of a Latent 0.000035 0.000038 
Cancer Fatality) 

Accident Risk to the Public Population 0.62 0.64 
(Latent Cancer or Traffic Fatalities) 

Accident Risk to the Onsite Noninvolved 0.00061 0.00070 
Worker (Probability of a Latent Cancer 
Fatality) 

Intersite Round-Trip Transportation 0 208 
(1,000 kml 
Cost (million $)g,h 876ij 524k 

Processing Duration at Rocky Flats (years)m 7.2 5.5°'0 

Air Quality Impacts No exceedances No exceedances 
(See Sections (See Sections 
4.12 and 4.25) 4.12 and 4.25) 

Nuclear Nonproliferation Considerations See Note r See Notes 

a 
b 

Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
These stabilized residues could be disposed of in WIPP as transuranic waste. 

Mtlltllfemenl AJ.111l'fHJCiies 

~'rota~ Colllluetall 
Proceu.11urtitton Pr«ns~a41 

IIIRJJc.ky Film Minimiu.Cost RockJ.FIIlts 

<l <1 <l 

0.000032 0.000035 0.000036 

0.53 0.62 0.64 

0.00062 0.00065 0.00067 

Other Impacts 

166 84 0 

482k 428k 51oi 

2.6"·P 3.2° 5.1 

No exceedances No exceedances No 
(See Sections 4.12 (See Sections exceedances 
and 4.25) 4.12and4.25) (See Sections 

4.12 and 4.25) 

See Notes See Notes See Notes 

Includes secondary waste generated during the processing of residues and scrub alloy such as contaminated gloves and equipment. 
Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680) kg) of high-level waste glass. 
To convert to pounds, multiply by 2.205 
To convert thousands of kilometers to thousands of miles, multiply by 0.62. 

ColltJUCt Process with 
Fewest Maxb,num Process without 

A~liot.iJ 41 Pluttinium Plutonium 
Rocky Flllts SeJ1111'(itton •· Separtltion 

<1 <1 <1 

0.000038 0.000046 0.000036 

0.64 0.67 0.65 

0.00070 0.00085 0.00067 

208 823 0 

66si 8141 539k 

2.8n,q 3.4"·P 10.2 

No No No exceedances 
exceedances exceedances (See Sections 4.12 
(See Sections (See Sections and 4.25) 
4.12 and 4.25) 4.12 and 4.25) 

See Notes See Notes See Notes 

Decisional costs for labor, site overheads, itemized equipment, residue and waste processing, waste shipment and disposal, and fissile materials disposition, plus non-decisional costs for facilities upgrades, 
equipment, operational readiness reviews, start-up testing, and technology and development work. Excludes adjustments for technical or schedule uncertainties. 

k 

Millions ofundiscounted 1997 dollars. 
Includes $460 million for 20 years of interim storage at Rocky Flats. 
Includes $220 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues at 
Rocky Flats. 
Includes $190 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues at 
Rocky Flats. 
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Includes $250 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues at 
RockyAats. 
Sum of durations for processing technologies with the shortest individual processing time at RF. All processes at different buildings or modules at RF are conducted concurrently. The sum of the shortest 
processing time at the site since longer duration processing Technologys at one facility may shorten the total duration at the site. Processing duration does not reflect technical or schedule uncertainties, 
deferred start-up due to technology demonstration and testing, or schedule interactions among processing technologies, facilities, or sites. 
Includes processes at SRS F-Canyon. Processing durations at the Savannah River Site depend on schedules for materials in programs outside the scope of this EIS. 
Processing duration at LANL is about four months. 
Processing duration at LANL is about six months. 
Processing duration at Los Alamos National Laboratory depends on the type of new salt distillation equipment and the timing of its installation. The duration therefore depends on schedules for materials 
in programs outside the scope of this EIS. 
The plutonium residues and scrub alloy would be left in forms that cannot be disposed of due to nuclear nonproliferation concsiderations. 
The plutonium residues and scrub alloy would be managed and placed in forms that can be disposed of or dispositioned in a manner that supports U.S. nuclear weapons nonproliferation policy. 
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Table 2-28 Rocky Flats Cumulative Radiological Impacts 

ImPtictaof 
Emling 

(Jputztlo, 

l'latollillln Residue ontl Scrub Alltly 
lnqHICts 

Impacts uf Other 
B.eiUtlllllbly 

Forueerible Futare 
Actions" 

Cumulative Impact/' 

lllfJI4d C.Ugmy Notn Min. Max. Preferred Min.e Max.d Preferred 

Waste Generation 

~~~~-~~~~~~~-~~~~t ......................................... .l. ................ J... ......... ~ ........... .I.. ....... ~ ........ .I...~.~;?.~ .. J... ..... ~.~:~~ ...... ..I. ............... ~ ................ J... ....... ~ ........ ..I. ... ~.~:?.~ ... J... ... !.?:~~---·· 
::~~;~;::~~~~:!::;;:;2. ................................... ~ ....... +-······J·······:~::o········i·······~·······l···;;~::-·~··········~:··········l············~:~············j·····;~~!~:;;;·····l···;~:;:;--~·····;!~!/~···· 
........................................................................................ J .................. J .............................................. J ............... J .................................................................................................... J ...................... . 
Low-Level Mixed Waste (cubic meters) 21,000 0 0 0 192,000 214,000 213,000 401,000 

Of/site PopuhztitJn 

Collective dose, I 0 years (person-rem) 2 1.6 0.0046 0.024 0.0057 228 230 230 230 

Number of latent cancer fatalities from coUective dose 0.00080 0.11 0.11 

Offsite Maximally Expqsed lndividrud 

Annual dose, annospheric releases (mrem) 4 0.00047 0.00012 I 0.00105 0.00019 0.23 0.23 0.23 0.23 

Probability of a latent cancer fatality 1.2x I o·7 

Worker PopuhztitJn 

CoUective dose, 10 years (person-rem) 6 2,630 425 2,040 582 1,723 4,778 6,393 4,935 

Number of latent cancer fatalities from coUective dose 7 1.1 0.17 0.82 0.23 0.69 2.0 2.6 2.0 

a Other reasonably foreseeable future actions include special nuclear materials management; deactivation, decontamination, and decommissioning of Rocky Rats facilities; and environmental restoration activities 
(DOE 1997b). 

b Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts of other reasonably foreseeable future actions. Existing operations include 
those associated with the preferred alternative for combined waste management as given in Table 1.6-2 of the Waste Management Programmatic Environmental Impact Statement (DOE 1997c ). 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
e Standard 208-liter (55-gallon) drums. (208 Liters is equal to 0.208 cubic meters.) 
Notes: 
(I) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions from Tables 8.5-1, 8.5-2, and 8.5-3 of DOE 1997c, not counting waste requiring Access 

Controls Only and/or No further Action. 
(2) Assumes all facilities operate concurrently for the same 10-year period. The dose due to existing operations is from Table 11.15-2 of DOE 1997c. The dose due to other reasonably foreseeable future actions 

is from Table 5.8-5 of DOE 1997b, minus the dose due to existing operations. 
(3) Assumes 0.0005 latent cancer fatalities per person-rem. 
(4) Based on (DOE 1994c) for existing operations, which contains releases for the year 1992. The dose due to other reasonably foreseeable future actions is from Table 5.8-4 of DOE 1997b. 
(5) Assumes 5xl0-7 latent cancer fatalities per mrem. 
(6) Assumes that all facilities operate concurrently for the same 10-year period. The dose due to existing operations is based on the 19% dose to workers of 263 person-rem (DOE 1997b). The dose due to 

other reasonably foreseeable future actions is the sum of the doses in Table 5.8-1 of DOE 1997b, minus the dose for residue management. 
(7) Assumes 0.0004 latent cancer fatalities per person-rem. 
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Most Stringent 
llllseliM C~m:entralion Modeled Com:entralion CllliCelllratum from .Qiher Total Colictmttalion A11eraging Regulolion or 

Pollutant (pgtur') (flgtur') Onsite Sourees" (pglm3) (pg/,3) 
-'· 

'litne Gu~ (Jig!m3) 

Nitrogen Dioxide 1.4 0.00014 0.0 1.4 Annual 100 

Hydrochloric Acid 0.0052 4.2xto·7 0.001 0.0062 Annual N/A 

Carbon Tetrachloride 0.0024 0.000031 0.002 0.0044 Annual N/A 

N/ A = not applicable 
8 Other approved onsite sources which would be operating at the same time as the plutonium residues and scrub alloy processing at Rocky Flats, based on Rocky Flats Cumulative 

Impacts Document (DOE 1997b). 

[ 
~ c,; 

§ 

~ 
5 

l 
~ 
<:)-

). 

5= 
c;, 
s 
~ 
~ 

a 
S-
"' 
~ 

51 
1:: 

~ 
" a· 
I 
~ 
~ s. 
§_ 
.<::> 

~ 
1\ 



N 
I 

\0 .... 

Table 2-30 Savannah River Site Cumulative Radiolo2ical Impacts 

Plutonium Residue and Scrub Alloy IRlPilCts lmpllCfs Cumulativ~ lmpllCub 

It~~pact Category Notes 

lmpllCts of 
Existing 

Operations Min. Mt1X. Prefe"ed 
of Other Reasolltlbly 

Foreseeable Future Actionl' Min.' I Max.4 I Preferred 

Waste Generation 

Ji!&~.:~::~L~~!~.{~.~!~!.~~~).~.................... . .... L ........... ~&9.<? ............... 9. ................ ~}.......... . ...••.......... ?. ••.....................••.............. \Q ..........•.........•. .....•. ~:!!22 ....... ........ ~.&!?. ............... ~:~g·~······· 
I!.~~.~;~!.~!£.~!1!!!~.(~.~;~~!£.JE.~!~~~L ................ L ......... .E:tQQ ....•......••. 9. .••......•... ).@.......... . ............... !Q ••.•....••..••.................... §?.:QQQ ....•.........•...•..•... ~.?:.!22 .......••.... g.?22 ............. g:~.!.Q ..... . 
~~:!f.1.~!:!.~~!!:.!£~.~!.<:.~~.t.~!~t ................ .... ?. ....• ••.... ?.22:9.QQ ............. 9. ......•...... 2@. ........................ :!t ................................ ?:.~.QQ!QQQ .......••........ ..• ?.zQQQ~gQQ •••. ... ),QQQ&QQ .•.....• } ... QQQ,QQQ ... . 
~~:~~!:!.~!~~~ .. ~!1!!!~.\o::~~!~ .. JE!:!~~L ........ :! ............ .!?.:QQQ .•..•......... 9. ..•... ···········g··········· ................ Q •..................•.•••..•...•• J.!.~QQQ:229. •.....•......•.. ..!.!,229.:9.QQ ...... .!.!,229.:9.QQ ....... .U ... QQQ:QQQ .. . 
Saltstone (cubic meters) 5 627,000 0 2,500 500 (0 627,000 630,000 628,000 

Of/site Popullltion 

£?.I.I::~~~:.~?.~~: .. !~.r.~.~~.~~!.~?.~:~~J... .......... ~ ................ ~.~ ................. ~ .............. ~;?.~........ . ............ ~;~~ ................................... ~.~~ ............................. ?.?.~ ................. ?.?.~ .................. ??.~ ....... . 
Number of latent cancer fatalities from 

0.000031 0.34 0.37 0.37 0.37 0.034 0 0.00019 7 
collective dose 

0/fsite MtzXimaUy Exposed Individual 
0.14 0.00057 9.8 9.9 

Probability of a latent cancer fatality 

Worker Popullltion 

£?}}~~.t.i.~:.~?.~~: .. !~.r.~~~ .. ~~~?.~.:~~.~) ........ J.. .. ~ ... .J. ....... ~:~9!! ....... .J. ..... 9. ..... J ......... ~.~2 ........ .J. .............. 2~ .............. .J. .................. ~:?.9.? ................... J.. .... !.~:7.~ ..... J.. ..... !.?:~~ ....... J... .... I.~:~.9!! ..... . 
Number of latent cancer fatalities from 

0.030 3.3 6.7 6.9 6.7 0 0.19 10 3.4 
collective dose 

a Other reasonably foreseeable future actions include actions evaluated in EISs related to defense waste processing (DOE 1994d); tritium supply and recycle (DOE 1995c); spent nuclear fuel management, 
including spent nuclear fuel from foreign research reactors (DOE 1995d); other site-specific waste management actions, including environmental restoration activities (DOE 1995e); F-Canyon (DOE 1994d); 
interim management of nuclear materials (DOE 1995t); storage and disposition of weapons-usable fissile materials (DOE 1996a); stockpile stewardship and management (DOE 1996g); transfer of nonnuclear 
functions (DOE 1993); and disposition of highly enriched uranium (DOE 1996i). 

b Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts of other reasonably foreseeable future actions. Existing operations include 
those associated with the preferred alternative for combined waste management as given in Table 11.17·2 of the Waste Management Programmatic EIS (DOE 1997c). 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
c Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
f The waste generation due to other reasonably foreseeable future actions (20 years) is included in the column of waste generation due to existing operations. 
Notes: 

(I) Data for existing operations from Table 1.6-2 of DOE 1997c. 
(2) Data for existing operations from Tables 1.6-2 and 8.5-3 of DOE 1997c. 
(3) Data for existing operations from Tables 1.6-2 and B. 5-1 of DOE 1997c. 
(4) Data for existing operations from Tables 1.6-2 and 8.5·2 of DOE 1997c. 
(5) Data for existing operations from Table 5-5 of DOE 1994d. 
(6) Assumes all facilities operate concurrently for the same 10-year period. 
(7) Assumes 0.0005 latent cancer fatalities per person-rem. 
(8) Based on (DOE 1994c) for existing operations, which contains releases for the year 1992. Cumulative impacts conservatively assume all facilities operate simultaneously and that the total radiological 

doses to the maximally exposed individual from processing residues and scrub alloy are received in I year. 
(9) Assumes 5xl0·7 latent cancer fatalities per mrem. 
(I 0) Assumes 0.0004 latent cancer fatalities per person-rem. 
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:8 Table 2-31 C lative Air Qualitv 1m - ts at the S hRi Sit, -
Baseline MOtkled 

Concentraliqn ConcelfiTation ConcelfiTation from Other Total ConcentiWlim Most Stringent Regulallon or 
Pollutant (Jigtm1j (pglm3) Onslle Soured' (pgtm3) Averaging Time Guideline (pg!m3f 

Nitrogen Dioxide 8.8 0.039 3.6 12.4 Annual 100 

Nitric Acid 50.96 0.65 4.76 56.37 24-hour 125 

Hydrogen Auoride 0.09 0.00036 0.019 0.11 30-day 0.8 
0.39 0.0032 0.067 0.46 7-day 1.6 
1.04 0.0032 0.175 1.22 24-hour 2.9 
1.99 0.0051 0.327 2.32 12-hour 3.7 

Phosphoric Acid 0.462 0.0016 0.0 0.464 24-hour 25 

3 Federal and State standards. 
b Other approved onsite sources which would be operating at the same time as the plutonium residues and scrub alloy processing at Savannah River based on the Storage and Disposition of Weapons -

Usable Fissile Materials Final PElS (DOE 1996a). 
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Table 2-32 Los Alamos National Laboratory Cumulative Radiological Impacts 

Notes 

Impacts of 
Existing 

Operations 

Plutonium Residue and Scrub Alloy 'Impacts of Other 
Impacts Reasonably 

' Foreseeable Future 
Min. Max. Pre/e"ed Actions" Min.c 

Cumulative Impact/ 

Max.d Preje"ed 

;;;~~L~;!~;.~) ........................... ······-~········ ········i~;~~: ................... : ........... ····---~~:0-······ .......... :; .......... ···········3~~~=o···········j····4~~~; ......... ;;~~: ......... ;;~; .... . 
........... {!:HR!f.!!i!?F!?!.~)........................... ................. ............................. ........................ ........................ ........................... .................................... ....................... ..................... . ...................... . 
Low-Level Mixed 3 2,770 0 0 0 980 3,750 3,750 3,750 

Waste (cubic meters) 
Offsite Population 
Collective dose, 10 years I 4 I 16 I 0 I 0.0024 I 0.00079 I 16.9 I 33 I 33 I 33 

Niiffi~~~¥¥~;:~~cer······ .. ···········r·····s·······r·······<rrnf79········r·········o··········r···r:z><Io~· .. ·r····4:o><nP·····r· .. ·······o:ooss-·· .. ······r .. ··o:or6·····l·····croi6·····T ...... o:or6······· 
fatalities from collective dose 

Of/site Maximally 
Exposed Individual 

Annual dose, atmospheric I 6 I 7.9 I 0 I 0.00080 I 0.00027 I 0.37 I 8.3 I 8.3 I 8.3 
releases (mrem) J>ioiJiiiJii"ii;;·<>riiTateii"t ........................ T' ..... 7 ....... r ..... 4.:oxi"o:ti······.,..·········o···········l····.rox·io::m····I ..... T:4xio~1a·· .. ·r··· ..... T9xTo:r· ........ l ... 4:2xTo=fi ... T".4:·z><ro:5 .. T···;rz><ro=o·· .. 
cancer fatali!Y _ 

Worker Population 
Collective dose, 10 years I 4 I 4,580 I 0 I 160 I 8.8 I 763 I 5,340 I 5,340 I 5,350 

........... (1?~~.~!?!!~-~~!!!L .................................................................................................................................................................................................................................................................... . 
Number of latent cancer 

fatalities from collective dose 8 1.8 0 0.064 0.0035 0.31 2.1 2.2 2.1 

b 

Other reasonably foreseeable future actions include actions evaluated in EISs related to dual-axis radiographic hydrodynamic test facility (DOE 1995g). medical isotope production (DOE 19961), transfer 
of nonnuclear functions (DOE 1993) and stockpile stewardship and management (DOE 1996g). 

c 
d 

Notes: 

Impacts of existing operations, combined impacts from processing Rocky Flats pyrochemical salts, and impacts of other reasonably foreseeable future actions. Existing operations include those associated 
with the preferred alternative for combined waste management as given in Table 11.9-2 of the Waste Management Programmatic Environmental Impact Statement (DOE 1997c). 
Cumulative impacts, including minimum combined impacts from processing Rocky Flats pyrochemical salts. 
Cumulative impacts, including maximum combined impacts from processing Rocky Flats pyrochemical salts. 

(I) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) from Table 8.5-3 of DOE 1997c. 
(2) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) from Table 8.5-1 of DOE 1997c, not counting waste requiring Access Controls 

Only and/or No Further Action. 
(3) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) from Table 8.5-2 of DOE 1997c, not counting waste requiring Access Controls 

Only and/or No Further Action. 
( 4) Assumes all facilities operate concurrently for the same I 0-year period. 
(5) Assumes 0.0005 latent cancer fatalities per person-rem. 
(6) Based on (DOE 1994c) for existing operations, which contains releases for the year 1992. Cumulative impacts conservatively assume all facilities operate simultaneously and that the total radiological 

doses to the maximally exposed individual from processing Rocky Flats pyrochemical salts are received in I year. 
(7) Assumes 5x I o· 7 latent cancer fatalities per mrem. 
(8) Assumes 0.0004 latent cancer fatalities per person-rem. 
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3. THE AFFECTED ENVIRONMENT 

The affected environment descriptions in this chapter provide the background for understanding the 
environmental consequences described in Chapter 4 and serve as a baseline from which to identify and 
evaluate any environmental changes that may result from implementation of the proposed actions and 
alternatives. The resources that may be affected by the proposed action are grouped into the following interest 
areas for analysis in this environmental impact statement (EIS): 

• Site infrastructure 
• Air quality 
• Socioeconomics 
• Public and occupational health and safety 
• Waste management 

As discussed in Chapter 4, Section 4.1.1, impacts on the following resource areas are not expected to occur 
and, so, were not evaluated quantitatively: land and water, noise, geology and soils, ecological and cultural 
and paleontological. The potential impacts of the proposed action involve consideration only of the existing 
conditions for site infrastructure, air quality, socioeconomics, public and occupational health and safety, and 
waste management; therefore, only these resource areas are described in detail in this chapter. Pertinent 
summary information and references to sources providing additional information are provided for the other 
resource areas, however. 

The following paragraphs describe the resource areas potentially impacted by the actions assessed in this EIS. 
Sections 3.1 through 3.3 present information on the resources that exist at each of the sites being evaluated. 

0 Site Infrastructure-Site infrastructure includes those utilities and other resources required to support 
construction and continued operation of mission-related facilities identified under the various alternative 
actions. The resources described and analyzed in this EIS include electrical power and electrical load 
capacity requirements; natural gas, coal, and oil fuel requirements; and transportation networks, including 
roads and rail interfaces. 

0 Air Quality 

• Meteorology and Climatology-Meteorology and climatology combine to provide an overall description 
of regional temperature, precipitation, and wind direction and speed, as well as an overall characterization 
of the regional climate (e.g., mild winters and long, humid summers). 

• Air Quality-Air quality is affected by air pollutant emission characteristics, meteorology, and 
topography. Air pollution refers to any substance in the air that could harm human or animal populations, 
vegetation, or structures, or that unreasonably interferes with the comfortable enjoyment of life and 
property. For the purpose of this EIS, only outdoor air pollutaqts are addressed. Pollutants may include 
almost any natural or artificial compound capable of being airborne and may be in the form of solid 
particles, liquid droplets, gases, or combinations of these forms. Generally, pollutants can be categorized 
as primary pollutants (those emitted directly from identifiable sources) and secondary pollutants (those 
produced in the air by interaction between two or more primary pollutants, or by reaction with normal 
atmospheric constituents, with or without photoactivation). Air pollutants are transported, dispersed, or 
concentrated by meteorological and topographical conditions. 
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Ambient air quality in a given location can be characterized by comparing the concentration of various 
pollutants in the atmosphere to their corresponding standards. Ambient air quality standards have been 
established by Federal and State agencies, allowing an adequate margin of safety for protection of public 
health and welfare from adverse effects associated with pollutants in the ambient air. Pollutant 
concentrations higher than the corresponding standards are considered unhealthy. Maintaining 
concentrations below the corresponding standards would protect most members of the public from 
adverse health effects. 

The primary pollutants of concern are those for which Federal and State ambient air quality standards 
have been established, including criteria pollutants, hazardous air pollutants, and other toxic air 
pollutants. Criteria pollutants are those defined in Title 40 of the Code of Federal Regulations (CFR) Part 
50, "National Primary and Secondary Ambient Air Quality Standards." Hazardous air pollutants and 
other toxic compounds include those listed in Title III of the 1990 Clean Air Act, and those that have 
been proposed or adopted in regulations or are listed in guidelines by the respective states. 

0 Socioeconomics-Socioeconomics comprises the social, economic, and demographic characteristics of an 
area. The socioeconomic environment can be affected by changes in employment, income, and population, 
which, in tum, can affect area resources such as housing, community services, and infrastructure. 

The socioeconomic analysis assesses the environmental consequences of demographic and economic 
changes resulting from proposed alternatives, especially the potential impacts of additional workers and 
their families on the economy, housing availability, community services, and infrastructure. 

0 Public and Occupational Health and Safety-Public and occupational health and safety issues include 
the determination of potentially adverse effects on human health that result from exposure to ionizing 
radiation and hazardous chemicals. The degree of hazard is directly related to the type and quantity of the 
particular radioactive or chemical material to which the person is exposed and to the duration of the 
exposure. 

The current radiological and chemical environments at the various sites considered in this EIS help 
characterize the setting and serve as baselines against which impacts associated with the various program 
actions can be compared. Of particular importance are the radiological and hazardous chemical doses that 
workers and the public receive from exposures associated with both the natural background and existing 
site operations. These doses may result in adverse health effects. 

0 Waste Management-Waste management includes minimization, characterization, treatment, storage, 
transportation, and disposal of waste generated from ongoing U.S. Department of Energy (DOE) activities. 
Waste management covers waste produced by DOE's processing, manufacturing, remediation, 
decontamination and decommissioning, and research activities. The waste is managed using appropriate 
treatment, storage, and disposal technologies in compliance with all applicable Federal and State statutes 
and DOE Orders. Wastes are generated and categorized by their health hazard and handling requirements. 
Treated waste is waste that, following generation, has been altered chemically or physically to reduce its 
toxicity or to prepare it for storage or disposal. Waste treatment can include volume reduction activities, 
such as incineration or compaction, which may be performed on waste before either storage, disposal, or 
both. Stored waste is waste that, following generation (and usually some treatment), is being retained 
(temporarily) in a retrievable manner and monitored pending disposal. Disposed waste is waste that has 
been put in final emplacement to ensure its isolation from the environment with no intention of retrieval. 
Deliberate action would be required to regain access to the waste. Disposed wastes include materials 
placed in a geological repository or buried in landfills. 
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3.1 ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Rocky Flats Environmental Technology Site (Rocky Flats) is located in rural northern Jefferson County, 
Colorado, 26 kilometers (km) (16 miles [mi]) northwest of downtown Denver and approximately 19 km 
( 12 mi) south of Boulder. Once a remote site, Rocky Flats is now next to a large and growing metropolitan 
area that includes the communities of Boulder, Arvada, Westminster, Broomfield, and Golden. The Rocky 
Flats Industrial Area occupies approximately 155 hectares (ha) (384 acres [ac]) in the middle of the site. The 
remaining 2,495 ha (6,165 ac) form a buffer zone around the active part of Rocky Flats and provide more than 
1.6 km (1 mi) between the developed portion of the site and any public road or private property. DOE property 
boundaries for the site are shown in Figure 3-1. 

Rocky Flats' mission is to perform environmental restoration, cleanup, and waste management. The locations 
of major plutonium facilities at Rocky Flats are shown in Figure 3-2. Current activities at Rocky Flats are 
all related to DOE activities. Rocky Flats missions are listed in Table 3-1. 

a e -T bl 3 1 C tM· . ISSIODS at urren R k Fl oc ~y ats 
Mission Description 

Interim Plutonium Storage Maintain Buildings 371, 559, 707, 771, and 7761777 for interim plutonium storage, 
with eventual consolidation into a single facility. 

Rocky Flats Environmental As buildings are released from storage and stabilization missions, decontaminate and 
Restoration and Waste Management decommission, remove all plutonium and other toxic and/or hazardous materials and 

prepare plutonium wastes for final transport to long-term storage facility. 

Source: DOE 1996a. 

0 DOE Activities-The site will continue its plutonium storage function, using existing buildings for 
nonsurplus and surplus plutonium materials. Plutonium component fabrication and production support 
activities have been stopped permanently; any future activities would take place at other DOE sites. 

The current Rocky Flats long-term mission is to prepare plutonium processing and fabrication facilities for 
decontamination and decommissioning with final disposition by DOE's Office of Environmental 
Management. The plutonium storage mission involves materials designated as either strategic reserve for 
current or anticipated program needs, surplus that can be converted to stable metal or oxide forms for 
storage and transport, or residue that is destined for disposal as waste. Plutonium storage capabilities would 
be maintained in Buildings 371, 559, 707, 771, and 7761777, with eventual consolidation into a single 
facility. 

The previous primary mission of Rocky Flats was to produce components for nuclear weapons from such 
materials as plutonium, uranium, beryllium, and various alloys of stainless steel. Production was stopped 
in 1989. Until that time, the details of plant operations were classified, with little mission and management 
information given to the public. The site was off-limits to the general public. In 1992, the plant's 
production of nuclear weapon components was officially discontinued with the end of the Cold War. 

Rocky Flats now has a new mission-focusing on environmental restoration, waste management, 
management of special nuclear materials onsite (including plutonium), decontamination and 
decommissioning of facilities, and economic development. Although the site remains off-limits to the 
general public for health and safety considerations, DOE provides information to the public concerning 
management and operations and works closely with the public on issues related to Rocky Flats. 

0 Non-DOE Activities-None. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

3.1.1 Land Resources 

0 Land Use--The 2,530-ha (6,260-ac) Rocky Flats Site is located in northern Jefferson County, Colorado, 
approximately 26 km (16 mi) northwest of downtown Denver. All land within Rocky Flats is owned by 
the Federal Government and managed and controlled by DOE. 

Generalized land uses within Rocky Flats and the immediate vicinity are illustrated in Figure 3-3. Rocky 
Flats contains two major categories of land use: industrial and undeveloped. Former production facilities 
occupy approximately 155 ha (384 ac), or 6 percent of the site, and are centrally located on the site. The 
approximately 2,380 ha (5,880 ac) that remain are used as a security buffer zone and are mostly open space 
(undeveloped) However, there are several other uses, including approximately 8 ha (20 ac) of former 
production support facilities, approximately 45 ha (111 ac) of sanitary waste disposal, and 211 ha (523 ac) 
of aggregate and clay mining. No prime farmland exists onsite. There are no public recreation facilities 
onsite. Land uses surrounding the site include primarily open space, industrial, and rural residential and 
agricultural (grazing and hay production) (DOE 1993a). 

Land use planning does not occur at the State level within Colorado; however, regional planning within 
the Rocky Flats vicinity occurs through the advisory Denver Regional Council of Governments. Rocky 
Flats is located within Jefferson County, one of six counties that comprise the Denver Regional Council 
of Governments. Jefferson County does not currently have a countywide comprehensive plan; however, 
the county has adopted community plans. Community plans function as land-use plans for specific areas 
of the county; their recommendations are used for making and granting future land-use decisions. The 
North Plains Community Plan designates Rocky Flats as a "Special Use Area" (JCPD 1990). The zoning 
resolution for Jefferson County classifies Rocky Flats land with the following zoning districts: agricultural, 
industrial, and special use. 

0 Visual Resources--The terrain of Rocky Flats is mostly grazing land with low hills and ridges. 
Construction and operation of DOE's facilities have heavily disturbed the character of the landscape. The 
most dominant features of the site include two large stacks and a water tank. Existing facilities are 
separated from public roads by the open land in the buffer area. The Rocky Mountains start to rise 
approximately 3.2 km (2 mi) to the west of Rocky Flats. Because access to the site is limited to authorized 
personnel, public visual access is limited to views from the outside (DOE 1993a). The facilities are brightly 
lit at night and are highly visible from many areas within a 4.8- to 8-km (3- to 5-mi) radius of the site. The 
area within the central developed area is consistent with the Bureau of Land Management's designation 
of Visual Resource Management Class 5. Class 5 designates areas in which cultural activities are dominant 
features of the landscape. For the remainder of the site, the natural landscape dominates or natural features 
are discernible. 

3.1.2 Site Infrastructure 

0 Baseline Characteristics--Activities at Rocky Flats are concentrated in facilities located near the middle 
of the site. Baseline site infrastructure characteristics are shown in Table 3-2. 
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Two-lane county and State highways pass around the site, including State Highway 93 to the west, State 
Route 128 to the north, and Indiana Street to the east. No roads exist along the southern boundary of the 
site and no public access roads extend across Rocky Flats. Rocky Flats has controlled access gates to the 
east and west; a controlled access paved road runs through the middle of the site, connecting Highway 93 
to Indiana Street. The site also has numerous dirt firebreak and access roads for management. Nuclear 
wastes from Rocky Flats are transported by truck primarily along the interstate highway system. Nuclear 
shipments are restricted to off-peak periods when traffic activity is low. 
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Final EJS on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

a e oc •Y a ase me T bl 3-2 R k Fl ts B r Ch t . f arac ens 1cs 
Ch(li'(U;teristics Cu"ent Usage 

Transportation 

Roads (km) 40 

Railroads (km) 5 

Electrical 

Energy consumption (MWh/yr) 184,000 

Peak Load (MWe) 26 

Fuel 

Natural gas (m3/yr) 18,600,000 

Oil (Uyr) 8,140,000 

Coal (t/yr) 0 

Steam (kg/hr) 41,000 

km =kilometer MWh/yr =megawatt hours per year MWe =megawatts electric m3/yr =cubic meters per year 
Uyr = liters per year t/yr = tons per year kg/hr = kilograms per hour 
Source: Adapted from DOE 1996a. 

Normal and alternate power is supplied by the Public Service Company of Colorado through two electrical 
switching stations. Currently, one station (to the north of the site) supplies primary services, and the other 
Gust outside the west gate) supplies service to a small portion of the western side of the site and serves as 
backup electrical power. Emergency diesel generators provide additional backup power capabilities. The 
subregional electric power pool from which Rocky Flats draws its power is the Rocky Mountain Power 
Area. Capabilities of this power pool are summarized in Table 3-3. 

a e oc •Y T bl 3-3 R k M "A ountam rea s b u re21ona IP ower P lEI 00 . IS ectnca urn mal)' 
Characteristics Energy Production 

Type Fuel 

Coal 71 percent 

Nuclear 0 percent 

Hydro/Geothermal 15 percent 

Oil/Gas 5 percent 

Other (includes power from both utility and nonutility sources) 9 percent 

Source: NERC 1993. 
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The site is connected to a Public Service Company natural gas line. The line passes through the site and 
continues west to serve residential customers in the Coal Creek Canyon area. 

The site acquires water by either of two methods; the method used at any particular time is at the discretion 
of the Denver Water Board. The preferred supply comes from a diversionary canal between Gross and 
Ralston Reservoirs. The canal passes the site between the west gate and Route 93 and provides gravity-fed 
flow to a holding pond, also to the west of the site. The second method involves pumping water directly 
from Ralston Reservoir to the holding pond, overcoming more than 300 feet of head pressure. 



Chapter 3- The Affected Environment 

The locations of buildings at Rocky Flats were shown earlier in Figure 3-1. Descriptions of pertinent 
buildings follow. 

0 Building 371-Building 371 currently stores Category I and II special nuclear material and will be the 
primary special nuclear material consolidation and interim storage facility until long-term storage and 
disposition actions are decided and implemented. Currently, some of Rocky Flats' plutonium residues, 
transuranic waste, and Resource Conservation and Recovery Act waste inventories are stored in 
Building 371. The 4-level facility has approximately 17,300 m2 ( 186,000 ft2) of floor space and contains 
6 plutonium storage vaults and vault-type rooms. A stacker/retriever moves radioactive materials between 
the central storage vault and the input and output stations. In addition to this transport capability, the 
central storage vault was designed for storage of Category I and II special nuclear material. Building 371 
was built to nuclear design standards; other buildings at the site were constructed to industrial standards. 

0 Building 707-Building 707 formerly was the location for plutonium foundry, machining, and assembly 
operations related to plutonium weapons components. Currently, small amounts of residue and waste 
inventories and the majority of plutonium metal at the site are stored in this building. The facility is a two
story building with a single-story section on the east side. The 2-story section has 6,900 m2 (74,240 ft2) 

per floor and the single-story section has 1,724 m2 (18,560 ft2). There is a small basement with an area 
of 93 m2 (1,000 ft2). The annex, Building 707A, is a 2-story, freestanding structure with 
1,210 m2 (13,000 ft2) per floor. The main floor of the building is compartmentalized into eight modules 
(Modules A through H). There are two additional modules within the annex, Modules J and K. Several 
of the modules in both the main building and the annex are proposed for processing of the plutonium 
residues. The main facility has a remote-handled plutonium storage vault. 

3.1.3 Air Quality and Noise 

0 Meteorology and Climatology-The Rocky Flats region is characterized as a dry climate, middle-latitude 
steppe, with mild, sunny, semiarid conditions and few temperature extremes. The average annual 
temperature at Rocky Flats is 10.2°C (50.3°F); temperatures vary from an average daily minimum of 
-8.8 oc (16.1 °F) in January to an average daily maximum of 31.2°C (88.2°F) in July. The average annual 
precipitation at Rocky Flats is 39.1 centimeters (15.4 inches) (DOE 1994a). 

Annual mean windspeeds and wind direction frequencies for Rocky Flats for 1990 are presented in 
Figure 3-4. Data are from the meterological tower on the west buffer zone. The wind rose shows that the 
predominant wind direction frequency is toward the west-northwest with a secondary maximum toward the 
west. The mean windspeed toward the west-northwest is 6.3 m/s (14.1 mph) and the maximum mean 
windspeed toward the west is 5.7 m/s (12.8 mph) (NOAA 1994). Storms in the Rocky Flats area can 
generate winds with speeds as high as 44.6 m/s (100 mph) (Kaiser-Hill1994). Meteorological monitoring 
station data collected at Rocky Flats indicate that unstable conditions occurred about 59 percent of the time 
in 1990, neutral conditions occurred about 26 percent, and stable conditions occurred about 15 percent of 
the time (DOE 1996a). 

The historical data for Denver indicated that the average annual windspeed is 3.8 rnls (8.6 mph) 
(DOE 1996a). The fastest 1-minute windspeed recorded in Denver, Colorado, was 20.6 m/s (46 mph) 
(NOAA 1994). 
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Chapter 3 - The Affected Environment 

0 Air Quality-Rocky Flats is located within the Metropolitan Denver Intrastate Air Quality Control 
Region No. 36. This Air Quality Control Region is designated nonattainment with respect to the National 
Ambient Air Quality Standards for particulate matter (~ 10 microns in diameter) (moderate), ozone 
(transitional), and carbon monoxide (serious) and is listed as attainment for sulfur dioxide and nitrogen 
dioxide (Title 40 CFR 81.306). The particulate matter (~10 microns in diameter) (PM10) standard is 
exceeded primarily because of fugitive dust. Vehicular traffic is a major contributor to the high 
concentrations of ozone and carbon monoxide in the region (DOE 1996a). Recent monitoring data has 
shown no violations of the ambient air quality standards for PM 10, ozone, and carbon monoxide and the 
region is in the process of being redesignated into attainment. 

For locations that are in an attainment area for criteria air pollutants, Prevention of Significant Deterioration 
regulations limit pollutant emissions from new sources and establish allowable increments of pollutant 
concentrations. Allowable Prevention of Significant Deterioration increments currently exist for three 
pollutants (N02, S02, and PM10). Three Prevention of Significant Deterioration classifications are 
designated based on criteria established in the Clean Air Act amendments. Class I areas include national 
wilderness areas, memorial parks larger than 2,020 ha (5,000 acres), and national parks larger than 2,430 ha 
(6,000 acres). Class II areas include all areas not designated as Class I. No Class ill areas have been 
designated. 

Since the creation of the Prevention of Significant Deterioration program in 1977, Prevention of Significant 
Deterioration permits have not been required for any new Rocky Flats emission sources. Several 
Prevention of Significant Deterioration (40 CFR 52.21) Class I areas exist near Rocky Flats. The closest, 
Rocky Mountain National Park, is located approximately 46 km (30 mi) northwest of Rocky Flats. 

The emissions inventory from existing sources at Rocky Flats is shown in Table 3-4. The emissions 
inventory is based on maximum permitted or reported emission rates for 1994. Historically, the principal 
sources of criteria pollutants at Rocky Flats are the steam plant boilers. Minor combustion sources include 
various small boilers and diesel generators. Other sources of criteria pollutants included coating operations 
and particulate matter from various manufacturing operations. 

Table 3-4 Emission Rates of Criteria and Toxic/Hazardous Air Pollutants at Rocky Flats 
E IT h I S"t nv1ronmenta ec no 02Y 1 e 

Pollutant Annual Emission Rate (kglyr) Hou~:ly Emission /~ate ( gmlsec) 

Criteria Pollutants 

co 37,200 24.1 

N02 156,000 108 

PM 10 11,300 12.3 

S02 10,200 67.0 

Lead 1.54xlo-9 2.14xlo-13 

Other Regulated Pollutants8 

Hydrogen Sulfide 962 0.0328 

Total Suspended Particulates 12,000 13.4 

Toxic/Hazardous Pollutants 

Carbon Tetrachloride 163 \ 0.0113 

Hydrochloric Acid 245 0.0214 
.. 

a Only toxic pollutants einltted from the alternatives bemg evaluated are presented. The Draft EIS listed additiOnal toxic pollutants 
which would not be emitted from any of the proposed alternatives and so are not necessary to assess baseline or cumulative air 
quality impacts. 

Source: Adapted from DOE 1997b. 
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The State of Colorado Department of Public Health and Environment has not adopted State hazardous and 
toxic air pollutant standards. Table 3-5 presents the existing (baseline) air concentrations attributable to 
Rocky Flats for criteria pollutants and other pollutants of concern at Rocky Flats. These concentrations are 
based on modeling performed with the maximum emission rates listed in Table 3-4, except for total suspended 
particulates and PM 10, which are based on data from monitors located along the eastern boundary ofthe Rocky 
Flats site and operated by the Colorado Department of Public Health and the Environment. The monitored 
concentrations are expected to be conservative estimates of Rocky Flats impacts because they also include 
impacts from other nearby industrial sources. As shown in the table, baseline concentrations are in compliance 
with applicable guidelines and regulations. 

Ambient background concentrations were estimated from Colorado Department of Public Health and 
Environment monitoring data from 1992-1994, plus modeled impacts of other industrial sources located in the 
vicinity of Rocky Flats. Ambient background carbon monoxide 8-hour and 1-hour concentrations were 
estimated as 3,997.2!1g/m3 and 13,713.8!1g/m3 respectively. Annual ambient background concentrations of 
nitrogen dioxide are estimated as 19.7 11g/m3. Ambient annual, 24-hour and 3-hour sulfur dioxide 
concentrations are estimated as 10.711g/m3, 46.1!1g/m3, and 178.5!1g/m3, respectively. Annual background 
concentrations of carbon tetrachloride (based on modeling of nearby sources) are estimated at 0.0078 11g/m3. 

One-hour hydrogen sulfide background concentrations are estimated at 0.0025 11g/m3. Annual hydrochloric 
acid background concentrations are estimated at 0.0022 11g/m3. These concentrations are also based on 
modeling of nearby sources. No ambient background values were available for lead (DOE 1997b ). 

0 Noise-Major noise sources at Rocky Flats include various facilities, equipment, and machines 
(e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, paging systems, construction 
and materials-handling equipment, and vehicles). No sound-level measurements have been made at 
Rocky Flats to determine background sound levels. Most Rocky Flats industrial facilities are far 
enough from the site boundary that their noise is barely distinguishable from background noise. 

The acoustic environment along the Rocky Flats boundary and at nearby residences away from traffic noise 
is typical of a rural location or quiet suburban residential area, with day-night average sound levels in the 
range of 35 to 52 decibels A-weighted (EPA 1974). Traffic is the primary source of noise at the site 
boundary and at nearby residences. Rocky Flats onsite traffic contributes little to overall traffic noise; 
however, traffic noise from other sources is expected to dominate sound levels along major roads in the area. 
Except for the prohibition of nuisance noise, neither the State of Colorado nor its local governments have 
established environmental noise standards applicable to Rocky Flats. 

3.1.4 Water Resources 

0 Surface Water-The main surface water features at Rocky Flats are Walnut Creek, North Walnut 
Creek, South Walnut Creek, and Woman Creek (Figure 3-5). Streams at Rocky Flats are considered 
part of the Big Dry Creek drainage basin, although Big Dry Creek is not directly affected by Rocky 
Flats activities. 

Rocky Flats lies on the divide between the Walnut Creek and Woman Creek drainage basins. North Walnut 
Creek and South Walnut Creek drain the central and northern areas of Rocky Flats, and Woman Creek drains 
the southern areas. South and North Walnut Creeks flow together and form Walnut Creek, which flows 
downstream from Rocky Flats and empties into the Broomfield Diversion Ditch. The Broomfield Diversion 
Ditch routes water around the Great Western Reservoir, which is a public water supply, then into Big Dry 
Creek, and eventually into the South Platte River. Woman Creek flows east across the southern portion of 
Rocky Flats into Woman Creek Reservoir, which was constructed by DOE to intercept flows from Woman 
Creek to keep the flows from Standley Lake. 
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Table 3-5 Comparison of the Rocky Flats Contribution to Baseline Air Pollutant Concentrations 
with Most Strin2ent Applicable Re2ulations and Guidelines at Rock Flats, 1994 

·• ·'' • ..... •· • M;,st StrliJgent Ri$fiti11Wns · M,.kri'Concentratlon• 
Pollutat# . ···.. Averaging Titnt. or;(JuldelintS" (pg!m3) . ·· ' , . (pg/nJ) 

Criteria Pollutants 

co 8-hour 1o.oooc 304 
1-hour 40,000c 1,160 

N02 Annual woe 1.4 

Ozone 8-hour 157c, e e 
1-hour 160d, e e 

f PM 10 Annual soc 14.0 
24-hour 150c 32.0 

PM25 
f Annual 15 f 

24-hour 65 f 

so2 Annual soc 0.1 
24-hour 365c 91.2 
3-hour 700d 270 

Lead Calendar Quarter 1.5c 4.8xi0-14 

30-day 1.5c 4.8xi0-14 

Other Regulated Pollutants 

Hydrogen Sulfide 1-hour 142d 35.4 

Total Suspended Particulates Annual 75d 31.0 
24-hour 150d 73.0 

Toxic/Hazardous Pollutantsh 

Carbon Tetrachloride Annual g 0.0024 

Hydrochloric Acid Annual g 0.0052 

a The more stringent of the Federal and State standards is presented. 
b Modeled concentration based on maximum emissions, except for TSP and PM 10 concentrations, which are based on data from 

monitors located at the eastern boundary of the site. 
c Federal standard. 
d State standard. 
e Ozone, as a criteria pollutant, is not directly emitted or monitored by the site. EPA recently revised the ambient air quality standards 

for ozone. The new standards, finalized on July 18, 1997, change the ozone primary and secondary standards from a 1-hour 
concentration of2351Jg/m3 (0.12 ppm) to an 8-hour concentration of 1571Jg/m3 (0.08 ppm). During a transition period, the 1-hour 
ozone standard would continue to apply in nonattainment areas such as the area in which Rocky Flats is located. 

f EPA recently revised the ambient air quality standards for particulate matter. The current PM10 (particulate matter size less than 
or equal to 1 0 micrometers) annual standard is retained and two PM2.5 (particulate matter size less than or equal to 2.5 micrometers) 
standards are added. These standards are set at 15 1Jg/m3 (3-year average arithmetic mean based on community-oriented monitors) 
and 65 1Jg/m3 (3-year average of the 98th percentile of 24-hour concentrations at population-oriented monitors). The current 
24-hour PM 10 standard is revised to be based on the 99th percentile of 24-hour concentrations. Insufficient emissions, modeling, 
and monitoring data exist for estimating concentrations of PM2.5. 

g No State or Federal standards exist. 
h Only toxic pollutants emitted from the alternatives being evaluated are presented. The Draft EIS listed additional toxic pollutants 

which would not be emitted from any of the proposed alternatives and so are not necessary to assess baseline or cumulative air 
quality impacts. 

Source: Adapted from DOE 1997b. 
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Chapter 3 - The Affected Environment 

All natural surface water flow on Rocky Flats occurs in temporary channels that flow only as a result of 
precipitation, discharge of site effluents, surface seeps, or release of water from storage areas west of the site 
to supplement water supplies in the Great Western Reservoir or Standley Lake. On North Walnut Creek, 
South Walnut Creek, and Woman Creek, a series of unlined ponds serve to impound waters from the site. 
Along North Walnut Creek, the ponds are numbered A-1 through A-4; on South Walnut Creek, the ponds 
are numbered B-1 through B-5; and on Woman Creek, the ponds are numbered C-1 and C-2. Pond C-2 does 
not receive direct flow from Woman Creek; flow into Pond C-2 is from runoff into South Interceptor Ditch 
and then into Pond C-2. 

Wastewater from industrial processes is treated at a treatment plant that is isolated from other sources and 
does not discharge to surface water features. Existing sanitary wastewater generation is estimated at 
approximately 260 million liters per year (Liyr) (70 million gallons per year [gaVyr]). Sanitary wastewater 
is treated and discharged to Pond B-3. Storm water runoff from the plant is conveyed in storm sewers that 
discharge to creeks on the undeveloped portion of the site. Discharges from Ponds A-3, A-4, B-3, B-5, and 
C-2 are monitored under the National Pollutant Discharge Elimination System permit program. 

Terminal ponds (A-4, B-5, and C-2) are designed to capture the flow from a 100-year storm if maintained 
at less than 10 percent of capacity. Rocky Flats has exceeded the 10 percent capacity limit because of added 
monitoring requirements and associated delays in receiving approval for certain discharges. 

Rocky Flats does not withdraw any water from streams on or near the site. All water for the plant is obtained 
from surface waters from the City of Denver via the South Boulder Diversion Canal from the South Boulder 
Creek and Ralston Reservoir. The water supply contract with the City and County of Denver through the 
Denver Water Board is for an unguaranteed supply of up to 5.7 million Llday (1.5 million gaVday). This 
equates to about 2 billion Llyr (550 million gaVyr). The current average water consumption is approximately 
485 million Llyr (128 million gaVyr). Raw water is stored in a 5.7-million L (1.5-million gal) storage pond 
west of the plant. 

• Surface Water Quality-The water from Woman Creek, North Walnut Creek, and South Walnut Creek 
flows into ponds that restrict offsite discharges, allow water testing, and permit any treatment necessary 
to meet water quality standards. A treatment facility is located at Pond A-4, and water from Pond B-5 
is transferred to Pond A-4. Treatment consists of filtration and carbon absorption to reduce potential 
radionuclides and organic chemical contaminants. 

With permission from the Colorado Department of Public Health and Environment, water is released 
from Pond A-4 to Walnut Creek and from Pond C-2 to Woman Creek. 

Discharges from Ponds A-4 and B-5 enter Walnut Creek and are diverted around the Great Western 
Reservoir by the Broomfield Divers~on Ditch. Pond C-2 discharges to Woman Creek, which flows into 
recently constructed Woman Creek Reservoir immediately east of Indiana Street. 

An unlined surface water control pond exists immediately downstream and downhill from the landfill 
and from current waste disposal operations at the eastern end of the landfill. The landfill is considered 
a hazardous waste management landfill due to the past disposal of some materials that may now qualify 
as regulated hazardous wastes. The landfill pond routinely exceeds the Rocky Flats standard for 
strontium and has exceeded standards for copper, iron, lithium, manganese, mercury, nickel, plutonium, 
and zinc. Water in the landfill pond is transferred to Pond A-3, detained, and monitored during 
discharge to Pond A-4. No Notices of Violation under the National Pollutant Discharge Elimination 
System were received by the site during the 1993-1996 period. Additional information about surface 
water quality at the site can be found in the Storage and Disposition of Weapons-Usable Fissile 
Materials Final Programmatic Environmental Impact Statement (DOE 1996a). 
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• Surface Water Rights and Permits-Surface water rights are not an issue at Rocky Flats because Rocky 
Flats facilities do not withdraw surface water for use. As previously mentioned, the water supply 
contract with the City and County of Denver is for an unguaranteed supply of up to 5.7 million Llday 
(1.5 million gal/day). 

0 Groundwater-Two hydraulically connected groundwater systems are present at Rocky Flats. The 
upper hydrostratigraphic unit exists as an unconfined system while the lower unit is a semi-confined 
system. The contact separating the two units is identified as the base of the weathered zone. 

The unconfined system at Rocky Flats is composed primarily of unconsolidated sand, gravel, and clay. The 
average depth to the water table in the unconsolidated surficial deposits ranges from about 21 m (70ft) at 
the western boundary of Rocky Flats to less than 3 m (1 0 ft) in the industrial area. Seeps are common along 
stream drainage. Groundwater flow direction is generally toward the east. Recharge to the unconfined 
aquifer occurs from infiltration of precipitation and as seepage from ditches, creeks, and ponds. In addition, 
unlined retention ponds along South Walnut and Woman Creeks probably recharge this unit. 

In the semi-confined system, groundwater is in discontinuous sandstone lenses within claystone bedrock. 
Flow within the sandstones is assumed to be from west to east. In some places, the sandstones are in contact 
with the alluvium so that the unit is part of the unconfined system at those places. Recharge to the 
sandstones occurs where they are in direct contact with the alluvium and valley fill of the upper 
hydrostratigraphic unit or by leakage through claystones in contact with alluvium. 

• Groundwater Quality-Groundwater monitoring has been conducted at Rocky Flats since 1960. By 
the end of 1994, approximately 400 wells were monitored to determine the groundwater quality and 
the distribution of contaminant constituents in groundwater at Rocky Flats. Groundwater quality in 
uncontaminated portions in surficial materials (alluvium, colluvium, valley fill, and weathered bedrock) 
is relatively good and can be classified as calcium bicarbonate water. The semi-confined system can 
be distinguished from the surficial system by relatively higher sodium and sulfate content. 

The unconfined system contains both radiological and nonradiological contaminants. To date, there 
are no known bedrock pathways through which groundwater contamination can directly leave Rocky 
Flats and migrate into the confined aquifer system offsite (DOE 1996a). Additional information about 
groundwater quality at the site can be found in the Storage and Disposition of Weapons-Usable Fissile 
Materials Final Programmatic Environmental Impact Statement (DOE 1996a). 

• Groundwater Availability, Use, and Rights-Currently, no groundwater is used for drinking purposes 
by the facility. Approximately 10.6 million Uyr (2.8 million gallyr) of groundwater is withdrawn from 
the site for contaminant removal as part of the environmental restoration program. 

Generally, the rights to groundwater resources in Colorado are unrelated to ownership of the land over 
those groundwater resources. For the Denver Basin aquifers, which include the lower systems at Rocky 
Flats, however, the right to groundwater resources derives from land ownership as long as the water 
is not tributary to any surface water supplies. 

3.1.5 Geology, Soils, and Seismology 

0 Geology-Rocky Flats is located on the western edge of the Colorado Piedmont section of the Great 
Plains Province. The site is located on the west flank of the Denver Basin, an extensive sedimentary 
basin bordered on the west by the base of the Colorado Front Range. The site is located on a 
geomorphic surface composed of gravel on sand and clay. 
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The surface geology at Rocky Flats consists of rock fragments, sand, and gravel deposits that range in 
thickness from several centimeters to more than 30.5 m (100ft). The most important unit is Rocky Flats 
Alluvium, which consists of deposits of sand, gravel, and cobbles in a clay matrix that thins from west to 
east across the site (DOE 1985). The Arapahoe Formation (Cretaceous period, formed from 65 million to 
130 million years ago), which immediately underlies the Rocky Flats Alluvium at Rocky Flats, is 
approximately 0 to 36.5 m (0 to 120ft) thick and consists of claystones with interbedded sandstones and 
siltstones (DOE 1985; DOE 1994a). 

Landslides and other mass earth movements are present as shallow features where slopes are steep. Nearly 
all of the site, however, has slopes averaging only 2 percent. Slopes may be greater than 2 percent along the 
sides of washes. 

0 Soils-Rocky Flats is underlain mainly by soils of the Denver-Kutch and Flatirons-Velscamp soil 
associations. The erosion potential of the Denver-Kutch soil is low to moderate; shrink-swell potential 
is moderate to high. The Flatirons-Velscamp soil does not pose an erosion hazard; its shrink-swell 
potential is low to moderate. 

0 Seismology-Rocky Flats lies in Seismic Zone 1, indicating minor damage could occur as a result of 
earthquakes. No major faults cut the Arapahoe Formation or overlying alluvium in the vicinity of 
Rocky Flats. The Livingston fault, located approximately 5 km (3 mi) to the west, and the Golden 
fault, located approximately 8 km (5 mi) to the south, are the mountain-front faults closest to the 
facility. Neither fault is recognized as a capable fault according to 10 CFR Part 100, Appendix A. No 
other capable faults are present in the immediate vicinity of Rocky Flats. There are no active volcanos 
in the Denver Basin (DOE 1996a). Additional details are in Appendix D, Section D.3.3.3.1. 

3.1.6 Ecology 

0 Terrestrial Resources-Rocky Flats is located at an elevation of 1,829 m (6,000 ft) above sea level, 
at the approximate elevation where plains grassland vegetation meets lower montane forest. Plant 
facilities occupy approximately 6 percent of the total site area, and the buffer zone around the site is 
primarily undeveloped. Vegetative communities on Rocky Flats have been divided into four basic 
types: grassland, marshland, woodland, and shrubland. Grassland is the most common community 
onsite, with mesic and zeric grasslands being the predominant subtypes. Marshland occurs along 
several creeks that cross the site. Woodlands and shrublands are not common communities on Rocky 
Flats. Habitats that are considered important to wildlife (especially waterfowl and passerine birds) 
include riparian zones along creeks and trees on south facing slopes. A total of 362 species of vascular 
plants have been identified on the site (DOE 1996a). 

Vegetation is recovering from the grazing that occurred before Government acquisition of the land. Most 
areas formerly mapped as annual weed communities now qualify as perennial grassland. Indicator species 
for perennial grassland, such as western wheatgrass and Canada bluegrass, have increased in abundance and 
now dominate over much of the site (DOE 1996a). 

Animals identified on Rocky Flats include 4 amphibian, 8 reptile, 167 bird, and 36 mammal species. 
Common animals of the site include the common bull snake, prairie rattlesnake, western meadowlark, 
mourning dove, coyote, and mule deer (DOE 1996a). A variety of game animals occur on the site; however, 
hunting is not permitted. Numerous raptors, such as the red-tailed hawk and rough-legged hawk, and 
carnivores, such as the coyote and long-tailed weasel, are found on Rocky Flats. Migratory birds and their 
nests and eggs are protected by the Migratory Bird Treaty Act (16 U.S.C. 703-711). Eagles are protected 
by the Bald Eagle Protection Act (16 U.S.C. 668-668D). 
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0 Wetlands-Rocky Flats contains a variety of wetlands, including intermittent streams, ditches, ponds, 
and hillside seeps. Most wetlands that occur onsite are found along ephemeral streams and are 
classified as palustrine. Several manmade wetlands exist on the site, including vegetated sections of 
ditches, such as the South Interceptor Ditch, the A, B, and C-series ponds, and the landfill pond. 
Additionally, various locations around the site have wetlands that are fed by drains and storm water 
from paved areas and other surface runoff (DOE 1996a). Numerous seeps are scattered on the hillsides 
of the site. Vegetation typical of wetlands at Rocky Flats includes sandbar willow, American 
watercress, plains cottonwood, broad-leaf cattail, and bulrush. In total, there are approximately 43 ha 
(107 acres) of non-riparian wetlands and 26 km (16 mi) of riparian wetlands within Rocky Flats 
(DOE 1996a). 

0 Aquatic Resources-Aquatic habitat on Rocky Flats consists of ephemeral streams, ditches, ponds, 
and springs. Four streams flow within the site boundaries: North Walnut Creek, South Walnut Creek, 
Woman Creek, and Rock Creek. Each of these streams supports a series of on-channel retention 
reservoirs or ponds that collect surface water runoff and wastewater. 

North and South Walnut Creek, which are located in the northeast portion of the site, flow eastward offsite 
and into Great Western Reservoir. Fathead minnows are found in these streams. There are three holding 
ponds along North Walnut Creek and four ponds along South Walnut Creek. These ponds support crayfish 
and various other macroinvertebrates. 

Woman Creek, which is located in the southern portion of the site, flows eastward offsite and into Standley 
Lake. Seven species of fish have been identified in Woman Creek, including several minnows, largemouth 
bass, green sunfish, and the white sucker (DOE 1996a). 

0 Threatened and Endangered Species-The 43 Federal- and State-listed threatened, endangered, and 
other special-status species that may be found on or in the vicinity of Rocky Flats area are listed in 
Table 3-6. Sixteen of these species have been observed on or near the site. Potential suitable habitat 
for 27 other species exists on Rocky Flats. No critical habitat for threatened or endangered species, as 
defined in the Endangered Species Act, exists on Rocky Flats. 

Three Federally listed threatened or endangered species (bald eagle, peregrine falcon [both subspecies], and 
Preble's meadow jumping mouse, are known to occur on the Rocky Flats site. Bald eagles have been 
observed flying over and occasionally foraging on Rocky Flats and are known to roost at Standley Lake and 
Great Western Reservoir, approximately 1.8 km (1.1 mi) and less than 0.5 km (0.3 mi), respectively, from 
the site. Peregrine falcons have been observed flying over and hunting onsite. Two historical nest sites are 
within 16 km (10 mi) of the site. The Preble's meadow jumping mouse is known to occupy riparian 
corridors and impoundment margins at the site. The U.S. Fish and Wildlife Service published a proposal 
to list the Preble's meadow jumping mouse as an endangered species in March 1997 (62 FR 14093). On 
May 13, 1998, the U.S. Fish and Wildlife Service published a final rule listing the Preble's meadow jumping 
mouse as a threatened species (USFWS 1998). 

Ute ladies' -tresses are known to occur approximately 13 km (8 mi) north of the site in Boulder County. 
Suitable habitat exists on Rocky Flats for this species, but no specimens were found during site surveys. 
Although the complex of prairie dog towns on the site provides suitable habitat for the endangered black
footed ferret, occurrence of the ferret is highly unlikely (DOE 1991 ), and the area has been cleared of the 
requirement for verifying surveys (DOE 1996a). 

Four Federal candidate species occur on Rocky Flats. Western burrowing owls have been observed in prairie 
dog colonies at the site. Loggerhead shrikes are seen year-round and usually are seen at the edges of the 
grasslands adjoining woodlands and shrublands. The ferruginous hawk is a fall and winter resident of the 
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site and has been reported onsite during the breeding season. Although any of these species may breed on 
Rocky Flats, no breeding activities have been confirmed. 

Suitable habitat for the eastern short-homed lizard exists on approximately one-third of the site and this 
species has been recorded sitewide. The northern goshawk and Baird's sparrow have been observed onsite 
but are both considered occasional migrant visitors. 

Table 3-6 Federal- and State-Listed Threatened, Endangered, and Other Special Status Species 
th t b F d t . th v· . "t f R k FI ts a may e oun a orm e ICIDilY 0 oc ~y a 

Federal Endangered Species Known to Occur at Rocky Fh.ts 

Birds American Peregrine Falcon (Falco peregrinus)1 (ST)2 

Federal Threatened Species Known to Occur at Rocky Flats ' 

Birds Bald Eagle (Haliaeetus leucocephalus)3 (ST) 
Mammals Preble's Meadow Jumping Mouse (Zapus hudsonius preblei) (SC) 

Federal Special-Concern Species Known to Occur at Rocky Flats 

Reptiles Eastern Short-homed Lizard (Phrynosoma douglassii brevirostra)4• 5 

Birds Northern Goshawk (Accipiter gentilis)5• 6 

Baird's Sparrow (Ammodranius bairdii)5 

Western Burrowing Owl (Athene cunicularia hypugea)4• 5 

Ferruginous Hawk (Buteo regalis)4• 5 (SC)7 

Black Swift (Cyseliodes niger) 5• 6 

Loggerhead Shrike (Lanius ludovicianus)4• 5 

White-faced Ibis (Plegadis chiht)5 

Mammals Small-footed Myotis (Myotis subulatus = M. ciliolabrum)5• 6 

Colorado Species of Special Contern Known tO OCcur at Rocky Flats 

Amphibians Northern Leopard Frog (Rana pipiens) (SC) 
Birds Long-billed Curlew (Numenius americanus)6 (SC) 

Greater Sandhill Crane (Grus canadensis tibida)6 (ST) 
American White Pelican (Pelecanus erythrorhynchos)4 (SC) 

Federal Endangered Species with Potential Habitat at Rocky mats '.··, 

Birds Whooping Crane (Grus americana) 
Least Tern (Sterna antillarum) 
Piping Plover (Charadrius melodus) 

Mammals Black-footed Ferret (Mustela nigripes)8 

Federal Threatened Species with Potential Habitat at Rocky~, ..•. , .••• ,., ,. 

Plants Ute Ladies' -tresses (Spiranthes diluvialis)9 

Insects Pawnee Montane Skipper (Hesperia leonardus montana) 

Federal Camlidate Species wifb,Potentiai,IJabitat-~ Flats ·.· ' ; <\ • 

Plants Colorado Butterfly Plant (Gaura neomexicana var. coloradensis) (Cl)10 

Birds Mountain Plover (Charadrius montanus) (Cl) 
Southwestern Willow Flycatcher (Empidonax traillii extimus) Cl) 
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Federal Special-Concern Species with Potential Habitat at Roeky Flats 

Plants Bell's Twinpod (Physaria bellii)5 

Tulip Gentian (Eustoma grandijlora)5 

Adder's Mouth Orchid (Malaxis brachypoda)5 

Insects Regal Fritillary (Speyeria idalia)5 

Fish Plains Topminnow (Fundulus sciadicus)5 

Birds Western Snowy Plover (Charadrius alexandrinus nivosus)5 

Black Tern (Chlidonias niger)5 

Mammals Spotted Bat (Euderma maculatum)5 

Long-eared Myotis (Myotis evotis)5 

Fringed Bat (Myotis thysanodes)5 

Long-legged Myotis (Myotis volans)5 

Pale Townsend's Big-eared Bat (Plecotus townsendiifallescens)5 

Plains Spotted Skunk (Spilogale putorius interrupta) 
Swift Fox (Vulpes velox)8• 5 

Colorado Species of Special Concern with Potential Habitat at Roeky Flats .·· . 

Fish Common Shiner (Notropis conutus) ( (SC) 
Stonecat (Noturusjlavus) (SC) 

Birds Barrow's Goldeneye (Bucephala islandica) ( (SC) 
Plains Sharp-tailed Grouse (Tympanuchus phasianellus jamesi) (SE) 11 

Notes: 
I. The species Falco peregrinus is listed as endangered wherever found in the coterminous 48 states. Some subspecies are 

listed separately. 
2. Colorado State threatened species (ST) 
3. The U.S. Fish and Wildlife Service has down-listed the Bald Eagle to threatened status. 
4. This species is resident or regularly visits Rocky Flats. 
5. In February 1996, the U.S. Fish and Wildlife Service revised the list of candidate species. All former candidate species 

except C-1 species are now classified unofficially as "at risk" and are still considered special-concern species. This table 
includes these species because they may be upgraded to C-1 species at any time. 

6. The species has been observed infrequently on Rocky Flats. 
7. Colorado species of special concern (SC). 
8. This species was previously collected near Rocky Flats. 
9. These species have historically used areas in the vicinity, and suitable habitat exists at Rocky Flats. 
10. Federal candidate species for listing as threatened or endangered (C-1 ). 
11. Colorado State endangered species. 

Source: DOE 1997b. 

3.1.7 Cultural and Paleontological Resources 

Thirty-five historic sites have been identified at Rocky Flats. Most of the historic resources in the area are 
archaeological sites or standing structures associated with ranching or transportation routes. Several Native 
American groups, including the Plains Apache, Comanche, Ute, Arapaho, and Cheyenne, historically occupied 
or crossed the foothills around Rocky Flats. No paleontological materials have been recovered from the Rocky 
Flats alluvium, and it is considered nonfossiliferous. Additional information about cultural resources at the 
site can be found in the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement (DOE 1996a). 

3.1.8 Socioeconomics 

0 Regional Economy Characteristics-Between 1980 and 1990, the civilian labor force in the regional 
economic area increased 39.9 percent to the 1990 level of 1,868,628. The regional economic area 
encompasses 49 counties around Rocky Flats located in Colorado, Nebraska, and Kansas. The 1994 
unemployment rate in the regional economic area was 4.1 percent, which parallels the unemployment 
rate for Colorado. The unemployment rate for Kansas is approximately 1 percent higher than that of 
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the regional economic area, and Nebraska is about 1 percent lower than the regional economic area 
unemployment rate. The region's per capita income of $21,958 in 1993 was approximately 2 percent 
greater than Colorado's per capita income of $21,498. The Kansas per capita income ($19,849) was 
9.6 percent lower than the region's, and Nebraska's per capita income ($19,673) was 10.4 percent 
lower (DOE 1996a). 

The composition of the regional economic area economy was similar to that of the statewide economy of 
Colorado. During 1993, the services sector constituted more than 31 percent of the region's total 
employment, followed by retail trade (approximately 17 percent) and manufacturing (approximately 
9 percent). For Colorado, the service sector accounted for slightly more than 30 percent of the total 
employment, retail trade accounted for 17 percent, and manufacturing accounted for 8 percent. Kansas and 
Nebraska paralleled each other, with the service sector representing 25 and 26 percent, respectively, of total 
employment, retail trade representing 17 percent for both States, and manufacturing representing 12 and 
10 percent, respectively (DOE 1996a). 

0 Population and Housing-In 1994, the region of influence population totaled 1,957,797. The region 
of influence is a five-county area (Adams County, Araphahoe County, Boulder County, Denver County, 
and Jefferson County) located in Colorado in which over 90 percent of all Rocky Flats employees 
reside. From 1980 to 1994, the region of influence population grew by 22.9 percent, compared to 
26.5 percent for Colorado. Within the region of influence, Arapahoe County experienced the greatest 
population increase, 51.2 percent; Denver County's population increased by only 0.2 percent 
(DOE 1996a). 

The increase in number of housing units in the region of influence between 1980 and 1990, 22.5 percent, 
was about 1 percent less than the increase in Colorado housing units. The total number of housing units in 
the region of influence for 1990 was 788,480. The 1990 region of influence homeowner and renter vacancy 
rates, 3.2 and 11.7 percent, respectively, were similar to those in Colorado (DOE 1996a). 

Figure 3-6 shows the racial and ethnic composition of minorities residing within an 80-km (50-mi) radius 
of Rocky Flats at the time of the 1990 census. This 80-km (50-mi) radius defines the region of potential 
influence for radiological impacts evaluated in Chapter 4 of this EIS. The minority population as a 
percentage of total population residing in the region of influence was approximately 5 percent less than the 
national percentage of minorities residing in the continental United States at the time of the 1990 census 
(24.2 percent). Hispanics comprised nearly 63 percent of the minority population in the region of influence 
(DOE 1996a). 

Figure 3-7 illustrates the geographical distribution of the minority population living within the 
region of influence expressed as a percentage of the total population. Areas in which the percentage minority 
population exceeded the national average by a factor of 1.5 or more are designated with horizontal and 
vertical crosshatching. Areas with the largest percentage minority population are found within the City of 
Denver and along Highway 85 near Fort Lupton and Greeley (DOE 1996a). 

As shown in Table F-3 of Appendix F, approximately 10 percent of the individuals living within the region 
of influence had a self-reported income less than the poverty level. The poverty level is a function of family 
size and number of unmarried children in the family under 18 years of age (Appendix F). The national 
percentage of individuals with income less than the poverty-level in 1995 is estimated by the Census 
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Figure 3-6 Racial and Ethnic Composition of the Minority Population 
Residing Within 80 km (50 mi) of Rocky Flats 

Bureau to be 13.8 percent. At the time of the 1990 census, the national percentage of individuals with 
income less than the poverty level for the continental United States was 13.3 percent. Figure 3-8 shows 
the distribution of poverty-level individuals living within the region of influence. 

0 Education-In 1994, 18 school districts provided public education services and facilities in the Rocky 
Flats region of influence. These school districts operated at between 67.5-percent (Denver County 
School District) and 102.5-percent (Byers School District) capacity. The average student-to-teacher 
ratio for the Rocky Flats region of influence in 1994 was 19:1. The Jefferson County School District 
had the highest ratio at 23.7:1. 

0 Public Safety-City, county, and State law enforcement agencies provide police protection to the 
residents of the region of influence. In 1994, a total of 3,811 sworn police officers were serving the 
5-county region of influence. The City of Denver employed the largest number of officers ( 1 ,378) and 
had the highest officer-to-population ratio (2.8 sworn officers per 1 ,000 persons). The average region 
of influence officer-to-population ratio was 2.0 officers per 1 ,000 persons. 

Fire protection services in the Rocky Flats region of influence were provided by 5,408 regular and volunteer 
firefighters in 1995. The fire district with the highest firefighter-to-population ratio was Adams County, with 
9.5 firefighters per 1,000 persons. Adams County also employed the greatest number of firefighters (1 ,396). 
The average firefighter-to-population ratio in the region of influence was 2. 7 firefighters per 1,000 persons. 
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Figure 3-7 Distribution of Minority Population Living Within 80 km (50 mi) of Rocky Flats 
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0 Health Care-Nineteen hospitals served the five-county region of influence in 1994. More than 
64 percent of the hospital bed capacity was located in 9 hospitals in the City of Denver. During 1994, 
all 19 hospitals operated at below capacity, with bed occupancy rates ranging from 22.4 percent in 
Adams County to 60.2 percent in Denver County. 

During 1994, 5,017 physicians practiced in the region of influence with the majority (2,649) operating in 
Denver County. Physician-to-population ratios ranged from 1.2 physicians per 1,000 persons in Jefferson 
County to 5.4 physicians per 1,000 persons in Denver County. The average region of influence physician-to
population ratio was 2.6 physicians per 1,000 persons. 

0 Local Transportation-Vehicular access to Rocky Flats is provided by Colorado State Highway 93 
to the west and Jefferson County Road 17 (Indiana Street) to the east. Road improvements for 
segments providing access to Rocky Flats include bridge replacement and reconstruction along 
Colorado State Highway 93 before the year 2000. There are no current road improvements that would 
affect access to Rocky Flats. There is no public transportation to Rocky Flats (DOE 1995c). 

Major railroads in the region of influence include the Union Pacific, the Burlington Northern and Santa Fe 
Railroad, and the Union Pacific Railroad. A single-track spur from the Union Pacific main line enters Rocky 
Flats from the west. No navigable waterways within the region of influence are capable of accommodating 
waterborne transportation of material shipments to Rocky Flats (DOE 1993a). The Denver International 
Airport, which began operation in 1995, provides passenger and cargo service in the region of influence on 
national and international carriers. 

3.1.9 Public and Occupational Health and Safety 

0 Radiation Environment-Major sources and levels of background radiation exposure to individuals 
in the vicinity of Rocky Flats are shown in Table 3-7. Annual background radiation doses to 
individuals remain constant over time. The total dose to the population changes as the population size 
changes. Background radiation doses are unrelated to Rocky Flats operations. 

Releases of radionuclides to the environment from Rocky Flats operations provide another source of 
radiation exposure to individuals in the vicinity of Rocky Flats. Types and quantities of radionuclides 
released from Rocky Flats operations in 1994 are listed in the Site Environmental Report for 1994 (Kaiser
Hill 1995). Doses to the public resulting from these releases are presented in Table 3-8. These doses fall 
within radiological limits stated in DOE Order 5400.5 and are small in comparison to background radiation. 

Workers at Rocky Flats receive the same dose as the general public from background radiation; they receive 
an additional dose from working in the facilities. Table 3-9 presents the average and cumulative dose to 
Rocky Flats workers from operations in 1996. 

A more detailed presentation of the radiation environment, including background exposures and radiological 
releases and doses, is presented in the Site Environmental Report for 1994 (Kaiser-Hill 1995). 
Concentrations of radioactivity in various environmental media (including air, water, and soil) in the site 
region (onsite and offsite) are also presented in this reference. 
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Table 3-7 Sources of Radiation Exposure to Individuals in the Vicinity, Unrelated to 
R k Fl tsO f oc >Y a •p_era mns 

Source E11ective Do&e Equivalent (mremlyr) 
Natural Background Radiationa 

Cosmic and cosmogeneric radiation 
External terrestrial radiation 
Internal terrestrial radiation 
Radon in homes (inhaled) 

Other Background Radiationb 

Diagnostic x-rays and nuclear medicine 
Weapons test fallout 
Air travel 
Consumer and industrial products 

Total 

a DOE 1994a. 
b NCRP 1987. 
Note: Value for radon is an average for the United States. 

51 
63 
39 

200 

53 
<I 

I 
10 

418 

Table 3-8 Radiation Doses to the Public from Incident-Free Rocky Flats Operations in 1994 
(Committed Effective Dose Equivalent) 

" 

~o/the 
:GfneNI;:PJM~C .... 

Maximally exposed 
individual (mrem) 

Population within 80 km 
(50 mi)b (person-rem) 

Average individual within 
80 km (50 mi)e (mrem) 

10 0.14 

None 0.26 

None 0.00012 

4 -0 100 0.14 

None oc Noned 0.26 

None oc None 0.00012 

a The standards for individuals are given in DOE Order 5400.5. As discussed in that Order, the 10 rnrem/yr limit from airborne 
emissions is required by the Clean Air Act, the 4 rnrem/yr limit is required by the Safe Drinking Water Act, and the total dose of 
100 rnrernlyr is the limit from all pathways combined. 

b In 1994, this population was approximately 2,200,000. 
c No population groups are exposed to any liquid pathways. 
d A 100 person-rem value for the population is given in proposed 10 CFR Part 834 (58 Federal Register 16268). If the potential 

total dose exceeds this value, it is required that the contractor operating the facility notify DOE. 
e Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site. 
Source: Kaiser-Hill 1995. 

a DOE's goal is to maintain radiological exposures as low as reasonably achievable. This includes maintaining doses to individual 
workers so far below the DOE limit of 5,000 rnrernlyear (10 CFR Part 835) that no dose is expected to exceed the DOE 
Administrative Control Level of 2,000 rnrem/year (DOE 1992a). 

b The number ofbadged workers in 1996 was approximately 4,600. 
Source: DOE 1997b. 
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0 Chemical Environment-The background chemical environment important to human health consists 
of the atmosphere (hazardous chemicals may be inhaled), drinking water (hazardous chemicals may 
be swallowed), and other parts of the environment people encounter (such as surface waters during 
swimming and soil through direct contact or via the food pathway). 

Effective administrative and design controls help minimize potential health impacts to the public by 
decreasing hazardous chemical releases to the environment and by helping achieve compliance with permit 
requirements, such as air emissions and National Pollutant Discharge Elimination System permit 
requirements. The effectiveness of these controls is verified through the use of monitoring information and 
the inspection of mitigation measures. During incident-free operations at Rocky Flats, health impacts to the 
public may occur from breathing air containing hazardous chemicals released to the atmosphere by Rocky 
Flats operations. Other risks to public health, such as drinking contaminated water or direct exposure, are 
low compared to risks from breathing. 

Baseline air emission concentrations for hazardous chemicals and their applicable standards are included 
in the data already presented in Section 3.1.3. These concentrations are estimates of the highest existing 
offsite concentrations and represent the highest concentrations to which members of the public could be 
exposed. These concentrations are in compliance with applicable guidelines and regulations. 

Exposure pathways to Rocky Flats workers during incident-free operations may include inhaling the 
workplace atmosphere and direct contact with hazardous materials associated with work assignments. The 
potential for health impacts varies from facility to facility and from worker to worker, and available 
information is not sufficient to allow a detailed estimation and summation of these impacts. However, the 
workers are protected from hazards specific to the workplace through appropriate training, protective 
equipment, monitoring, and management controls. Rocky Flats workers are also protected by adherence to 
Occupational Safety and Health Administration and EPA standards that limit workplace atmospheric and 
drinking water concentrations of potentially hazardous chemicals. Appropriate monitoring that shows the 
frequency and amounts of chemicals used in the operational processes ensures that these standards are not 
exceeded. Additionally, DOE requirements (DOE Order 440.1) ensure that conditions in the workplace are 
as free as possible from recognized hazards that cause or are likely to cause illness or physical harm. 

0 Emergency Preparedness-Each of DOE's sites have established an emergency management 
program that would be activated in the event of an accident. Each program has been developed and 
maintained to ensure adequate response for most accident conditions. The emergency management 
program incorporates activities associated with emergency planning, preparedness, and response. 

Rocky Flats has emergency plans that provide guidance and procedures designed to protect: (1) life and 
property within the facility, (2) the health and welfare of surrounding metropolitan communities, and (3) the 
defense interests of the Nation during any credible emergency situation. Mutual assistance and coordination 
with Federal, State, and local agencies is provided on a cooperative basis. 

DOE's Rocky Flats Area Office Manager coordinates activities for emergencies affecting offsite personnel 
or property and is responsible for communication with the supporting Federal, State, and local agencies. The 
Rocky Flats Area Office Manager may obtain further assistance through the Interagency Radiological 
Assistance Plan, which provides that each of the signatory Federal agencies will assist one another in the 
event of a major emergency involving radioactivity. 

3-27 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

The Rocky Flats Emergency Plan is designed to enable Rocky Flats to be as self-sufficient as possible in 
handling onsite emergency situations. Assistance may be requested from outside sources through written 
agreements with St. Anthony Hospital, St. Luke's Hospital, the University of Colorado, the Jefferson County 
Sheriffs Office, and the Federal Bureau of Investigation. 

In the event of an offsite emergency, the Rocky Flats Radiological Assistance Plan interfaces with the DOE 
Radiological Assistance Plan, the Interagency Radiological Assistance Plan, and the Joint Nuclear Accident 
Coordinating Center through the DOE Rocky Flats Area Office at Rocky Flats. Additionally, in the event 
of an incident at Rocky Flats involving the release of radioactive material that may endanger the health and 
safety of the general public, the Colorado Radiological Emergency Response Plan would be activated. 

3.1.10 Waste Management 

Table 3-10 presents a summary of waste management activities at Rocky Flats for 1995. DOE is working 
with Federal and State regulatory authorities to address compliance and cleanup obligations arising from its 
past operations at Rocky Flats. DOE engaged in several activities to bring its operations into regulatory 
compliance. These activities are set forth in negotiated agreements that contain schedules for complying with 
applicable requirements and financial penalties for not meeting agreed-upon milestones. 

The focus of the Rocky Flats mission is on stabilization, decommissioning, and environmental restoration. 
The legal framework establishing the scope, schedule, and approach for projects in the cleanup program is the 
Rocky Flats Cleanup Agreement, which provides a uniform framework for decommissioning, waste 
management, and environmental restoration onsite. The agreement integrates the actions required under the 
authority and jurisdiction of the Comprehensive Environmental Response, Compensation, and Liability Act 
and the Resource Conservation and Recovery Act. The primary objective of the environmental restoration 
program is to assess and to clean up Rocky Flats in compliance with applicable environmental laws and 
regulations. 

Rocky Flats manages the following waste categories: transuranic, low-level, hazardous, toxic substances, 
mixed, and nonhazardous. Waste management includes the treatment, storage, shipment, and disposal of 
waste. Waste disposal activities include disposal of low-level waste and low-level mixed waste at the Nevada 
Test Site, Envirocare of Utah, and the Hanford Site; preparing, transporting, and disposing of hazardous and 
other regulated wastes by commercial vendors; and the disposing of sanitary waste in the onsite landfill. A 
discussion of the waste management operations associated with each waste category follows. 

0 Transuranic Waste--Transuranic and mixed transuranic wastes generated at Rocky Flats before 1970 
were shipped to Idaho National Environmental Engineering Laboratory and disposed of underground. 
After 1970, this waste was shipped to Idaho National Environmental Engineering Laboratory for 
interim storage until a permanent disposal facility becomes available. As a result of delays in opening 
the Waste Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico, the Governor of Idaho placed a 
moratorium on out-of-state waste shipments to Idaho National Environmental Engineering Laboratory 
in October 1988, forcing Rocky Flats to store transuranic and mixed transuranic wastes onsite. 
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Table 3-10 Waste M t Activiti, t Rockv Flats 
1996~-· ' /' '' ' ,, :'/ DISpelfil 

WasteCIIUgory (nfl) ' Trt#lrMn{M.od, ~nt,~(nfi/P:I ~-¥t;l}uJ4 ~-~tml) i' Disposql MduJil ~ 
Transuranic 

Liquid None Solidification Included in liquid mixed lLW None N/A NA NA 

Solid 25 Compaction Included in solid mixed lLW Drums on pads 1,500b None - WIPP or alternate NA 
facility in the future 

Transuranic (Mixed) 

Liquid None Solidification Included in liquid mixed lLW None N/A NA NA 

Solid 5 Compaction Included in solid mixed lLW Drums on pads 1,300" None - WIPP or alternate NA 
facility in the future 

Low-Level 

Liquid 5 Evaporation and Included in liquid mixed lLW Staged 105d NA NA 
Solidification 

Solid 617 None None Staged 4,540d Offsite - DOE NA 

Hazardous 

Liquid None Neutralization & None Staged in Department of Included in solid Off site NA 
Precipitation Transportation containers hazardous waste 

Solid 23 (tonnes) None None Staged in Department of 263e Offsite NA 
Transportation containers 

Mixed (Low-Level) 

Liquid 4 Solidification 47,700f Staged for treatment Included in solid mixed None N/A 
low-level waste 

Solid 47 None 7,J()()Il·h Department of 13,600i Off site N/A 
Transportation containers 

Nonhazardous (Sanitary) 

Liquid None Sedimentation 568,000 None N/A Surface water N/A 

Solid 10 268 (tonnes) None None None N/A Onsite landfill Exoandable -

lLW =low-level waste N/A =Not applicable. 
3 Values per Rocky Flats Comprehensive Waste Management Plan. 
b Value taken from Draft Waste Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste. 
c Value taken from Rocky Flats Proposed Site Treatment Plan dated March 1995 and is based on the sum of the current mixed-transuranic storage and the expected 20-year generation. 
d Cumulative volume of low-level waste stored at the end of 1993 as per memorandum from McGiochlin, EG&G, to Reece, DOE, on updated information for non-nuclear consolidation Environmental 

Assessment. 
e Value based on the 1991 Waste Storage Inventory Report and the memorandum from McGiochlin, EG&G, to Reece, DOE, on updated information for non-nuclear consolidation Environmental Assessment. 
f Based on the operating capacities of Buildings 374 and 774 as described in the 1995 Mixed Waste Inventory Report. 
g Based on the operating capacities of Building 776 as described in the 1995 Mixed Waste Inventory Report. 
h Value calculated using the conversion ratio of I ,500 kglm3. 
1 Value taken from Rocky Aats Proposed Site Treatment Plan dated March 1995 and based on the mixed low-level waste in storage at Rocky Aats. 
Sources: Adapted from DOE 1996a and DOE 1997a. 
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This onsite storage violated Resource Conservation and Recovery Act storage provisions and led to several 
interim agreements. Storage of transuranic and mixed transuranic wastes at Rocky Flats is governed by the 
provisions of the Colorado Department of Health Settlement Agreement and Compliance Order on Consent, 
Number 89-07-10-01, related to mixed wastes, that was signed on July 14, 1989. The Order required 
Rocky Flats to submit a Part A Permit Application for all its interim status mixed transuranic and mixed 
low-level waste storage and treatment units. The Order granted interim status to all mixed transuranic 
waste units, except Unit 60, included in applications filed by July 1, 1988, and also granted interim status 
to units used for storage and treatment of hazardous and mixed low-level waste identified in an 
August 2, 1988, Part A Application. The mixed residues were subsequently incorporated into the existing 
Rocky Flats Part B Permit for the treatment and storage of mixed and hazardous waste. 

Finally, the Order set the total capacity limit for interim status container storage for mixed transuranic waste 
at 1,220 cubic meters (m3) (1 ,601 cubic yards [yd3]) (DOE 1996a), although a capacity exists for 1,500 m3 

(1,960 yd\ The Federal Facility Compliance Act of 1992 requires DOE to develop site-specific mixed 
waste treatment plans and to submit the plans to the EPA or the authorized State for approval. The final 
proposed plan was published in March 1995. 

Residues are process byproducts that contain plutonium in concentrations that would allow its recovery for 
a cost less than the cost of new plutonium. Initially, DOE did not consider residues at Rocky Flats to be 
a waste form. However, events at Rocky Flats have led to the classification of some of these plutonium 
residues as waste in the State of Colorado. Those residues that contain hazardous constituents have 
undergone characterization to determine compliance with the Resource Conservation and Recovery Act 
and court orders. 

On November 3, 1989, DOE and the State of Colorado signed the Residue Compliance Agreement and 
Consent Order, which requires DOE to submit a plan for removing all mixed residue inventory at Rocky 
Flats by January 1, 1999. Also, the U.S. District Court, Colorado, issued a Judgment and Order on 
August 13, 1991, that declared Rocky Flats mixed residues to be hazardous materials that must be managed 
in accordance with the Resource Conservation and Recovery Act. This ruling further ordered that DOE 
must obtain a permit for the mixed residues without a Resource Conservation and Recovery Act permit. 
The mixed residues were subsequently incorporated into the existing Rocky Flats Part B Permit for the 
treatment and storage of mixed and hazardous wastes. 

WIPP has specific Resource Conservation and Recovery Act hazardous waste codes that it can accept 
without requiring the treatment of the waste forms. After stabilization, Rocky Flats mixed wastes will not 
contain Resource Conservation and Recovery Act wastes outside of the acceptable waste codes for WIPP. 
WIPP's waste acceptance criteria must be met by each site seeking to ship mixed wastes to WIPP. Each 
site has developed a WIPP transuranic waste characterization program (including hazardous waste 
characterization) to meet the waste acceptance criteria. 

0 Low-Level Waste--Low-level waste has typically been packaged and disposed of at either the Nevada 
Test Site or the Hanford Site. Prior to shipment and acceptance for disposal at these facilities, each waste 
form must be characterized and shown not to contain Resource Conservation and Recovery Act hazardous 
constituents. 

0 Mixed Low-Level Waste--A great deal of the solid radioactive waste at Rocky Flats consists of mixed 
low-level waste. Mixed low-level waste shipments to the Nevada Test Site were suspended in May 1990 
when the Resource Conservation and Recovery Act Land Disposal Restriction regulations went into effect. 
Low-level mixed waste is currently shipped to Envirocare of Utah for disposal. Prior to the acceptance of 
any waste for disposal at Envirocare of Utah, DOE must fully characterize each waste to prove that 
hazardous constituents are below treatment standards. 
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DOE and EPA entered into a Federal Facility Compliance Agreement for Land Disposal Restriction wastes 
on May 20, 1991. This agreement requires DOE to submit the following: a Comprehensive Treatment and 
Management Plan addressing treatment proposed for Rocky Flats nonresidue mixed wastes to bring them 
into compliance with the treatment and storage requirements of the Resource Conservation and Recovery 
Act; a Waste Minimization Plan identifying process changes proposed to minimize or eliminate wastes; and 
an Annual Progress Report evaluating Rocky Flats' progress in achieving compliance with the Resource 
Conservation and Recovery Act Land Disposal Restriction. 

Negotiations began in June 1992 for a new Federal Facility Compliance Agreement. This 1993 agreement 
was entitled the "Settlement Agreement and Compliance Order on Consent No. 93-04-23-01," and it 
replaced the 1991 Federal Facility Compliance Agreement and the 1989 Agreement in Principle. DOE 
continues to manage its mixed waste compliance program in accordance with the existing 1993 Settlement 
Agreement. For example, the Waste Minimization Program Plan, Waste Stream and Residue Identification 
and Characterization Report, and the Annual Progress Report continue to be updated and submitted on an 
annual basis. However, because the Federal Facility Compliance Act gives the State primacy in approval 
of the site treatment plan and issuance of a compliance order, the Colorado Department of Public Health 
and Environment is now considered the lead regulatory agency in regard to DOE's mixed waste compliance 
program. 

0 Hazardous Waste--Hazardous wastes are shipped to various Resource Conservation and Recovery Act
permitted commercial vendors for disposal. In 1991, DOE and the Colorado Department of Public Health 
and Environment agreed on radioactivity limits for waste garage oil. This waste form is now being shipped 
to a commercial vendor for recycling. 

0 Nonhazardous Waste--DOE and EPA agreed to and signed, on March 25, 1991, a Federal Facility 
Compliance Agreement for the National Pollutant Discharge Elimination System program. The agreement 
requires the following actions: 

• Upgrade the sewage treatment plant and change sewer sludge and spray irrigation management practices. 

• Enhance groundwater monitoring for the sewage sludge drying beds. 

• Prepare a compliance plan describing those actions necessary for Rocky Flats to remain in compliance 
with the National Pollutant Discharge Elimination System permit. 

• Submit to the EPA a variety of new reports and studies describing the status of compliance. 

Solid sanitary waste will be sent to an off site landfill starting in fiscal year 1998. Liquid nonhazardous 
waste is treated and released to surface waters. 
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3.2 SAVANNAH RIVER SITE 

The Savannah River Site is one of the Department of Energy's primary facilities for research and production 
of nuclear materials. It is also used for the interim management of radioactive waste. The site occupies 
80,130 ha (198,000 ac) in portions of Aiken, Barnwell, and Allendale Counties in South Carolina and is 
adjacent to the border between South Carolina and Georgia. It is located approximately 19 km (12 mi) south 
of Aiken, South Carolina, and approximately 40 km (25 mi) southeast of Augusta, Georgia (Figure 3-9). The 
site was built in the early 1950s to produce nuclear materials used to manufacture nuclear weapons. Today, 
the site includes 16 major production, service, research, and development areas, not all of which are currently 
in operation. 

There are more than 3,000 facilities at the Savannah River Site, including 740 buildings with 511,000 m2 

(5,500,000 ft2) of floor area. Major nuclear facilities at the Savannah River Site include (or have historically 
included operation of) fuel and target fabrication facilities, nuclear material production reactors, plutonium 
storage facilities, chemical separations facilities, a tritium processing area, liquid high-level waste tank farms, 
a waste vitrification facility, and the Savannah River Technology Center. Nuclear materials are processed into 
forms suitable for continued safe storage, use, or transportation to other DOE sites. In accordance with the 
Records of Decision for the F-Canyon Plutonium Solutions Environmental Impact Statement (60 FR 9824) 
and the Interim Management of Nuclear Materials Environmental Impact Statement (60 FR 65300), 
plutonium solutions have been stabilized and targets have been dissolved and processed in the F-Canyon. 

0 DOE Activities-Current missions at the Savannah River Site are listed in Table 3-11. In the past, the 
Savannah River Site complex produced nuclear materials. The complex consisted of various plutonium 
storage facilities, five reactors (the C-, K-, L-, P-, and R-reactors, all currently inactive), a fuel and target 
fabrication plant (currently inactive), two chemical separation plants, a tritium-target processing facility, 
a heavy water rework facility, and waste management facilities. The K-Reactor (the last operational 
reactor) has been shut down with no planned provision for restart. The Savannah River Site is still 
conducting tritium recycling operations for stockpile requirements using retired weapons as the tritium 
supply source. The separations facilities and the processing facilities are scheduled for use through the year 
2003 to complete DOE's commitment to the Defense Nuclear Facilities Safety Board regarding 
stabilization of site inventories of legacy nuclear materials. 

DOE's Office of Environmental Management is pursuing a 30-year plan to treat, store, and dispose of 
existing wastes; reduce generation of new wastes; clean up inactive waste sites; remediate contaminated 
groundwater; and dispose of surplus facilities (DOE 1996a). 

The Savannah River Technology Center provides technical support to DOE's operations at the Savannah 
River Site. In this role, it provides process engineering development to reduce costs, waste generation, and 
radiation exposure. The Savannah River Site has an expanding mission to transfer unique technologies 
developed at the site to industry. In addition, the Savannah River Site is an active participant in the 
Strategic Environmental Research and Development Program established to develop technologies to 
mitigate environmental hazards at Department of Defense and DOE sites. 
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Figure 3-9 Savannah River Site, South Carolina, and Region 
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Table 3-11 Current Missions at the Savannah River Site 
Mission Description 

Plutonium storage Maintain F-Area plutonium storage facilities 

Tritium recycling Operate H-Area tritium facilities 

Stabilize targets, spent nuclear fuels, and Operate F- and H-Canyons 
other nuclear materials 

Waste management Operate waste processing facilities 

Environmental monitoring and restoration Operate remediation facilities 

Research and development Savannah River Technology Center technical support of Defense Programs, 
Environmental Management, and Nuclear Energy programs 

Other non-DOE missions Various, as described below, with the U.S. Forest Service, University of 
Georgia, and University of South Carolina 

Source: WSRC 1995. 

0 Non-DOE Activities--Non-DOE facilities and operations at the Savannah River Site include the Savannah 
River Forest Station, the Savannah River Ecology Laboratory, and the Institute of Archaeology and 
Anthropology. The Savannah River Forest Station is an administrative unit of the U.S. Forest Service, 
which provides timber management, research support, soil and water protection, wildlife management, 
secondary roads management, and fire management to DOE. The Savannah River Forest Station manages 
62,300 ha (154,000 ac), comprising approximately 80 percent of the site area. It has been responsible for 
reforestation and manages an active timber business. The Savannah River Forest Station assists with the 
development and updating of sitewide land use and provides continual support with site layout and 
vegetative management. It also assists in long-term wildlife management and soil rehabilitation projects. 

The Savannah River Ecology Laboratory is operated for DOE by the Institute of Ecology of the University 
of Georgia. The University has established a center of ecological field research where faculty, staff, and 
students perform interdisciplinary field research and provide an understanding of the impact of energy 
technologies on the ecosystems of the southeastern United States. This information is communicated to the 
scientific community, Government agencies, and the general public. 

The Institute of Archaeology and Anthropology is operated by the University of South Carolina to survey 
the archaeological resources of the Savannah River Site. These surveys are used by DOE when planning 
new facility additions or modifications. 

The information in the following subsections is based primarily on the Storage and Disposition of 
Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement (DOE 1996a). 

3.2.1 Land Resources 

0 Land Use--Land use at the Savannah River Site can be grouped into three major categories: forest/ 
undeveloped, water, and developed facility locations. Forest/undeveloped lands (e.g., open fields and pine 
or hardwood forests) make up approximately 58,500 ha ( 144,500 ac) or nearly 73 percent of the total land 
within the site boundary; water (e.g., wetlands, streams, and lakes) comprises approximately 17,600 ha 
(43,500 ac) or 22 percent of the site area; and developed facility (e.g., production and support areas, roads, 
and utility corridors) accounts for approximately 4,000 ha (9,900 ac) or 5 percent of the total land area of 
the Savannah River Site. Land use bordering the Savannah River Site is primarily forest and agricultural, 
although there is a substantial amount of open water and nonforested wetland along the Savannah River 
Valley. Incorporated and industrial areas are the only other significant land uses in the vicinity. A small 
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amount of urban and residential development borders the Savannah River Site; the nearest residences are 
located within approximately 60 m (200ft) of the west, north, and northeast boundaries of the site. Additional 
information about land resources at the site can be found in the Storage and Disposition of Weapons-Usable 
Fissile Materials Final Programmatic Environmental Impact Statement (DOE 1996a) and the Programmatic 
Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental Restoration and 
Waste Management Programs Final Environmental Impact Statement (DOE 1995f). 

0 Visual Resources-The Savannah River Site landscape is characterized by wetlands and upland hills. 
The vegetation is composed of bottom land hardwood forests, scrub oak and pine woodlands, and wetland 
forests. DOE's facilities are scattered throughout the Savannah River Site and are lit brightly at night. 
The developed areas and utility corridors (transmission lines and aboveground pipelines) of the Savannah 
River Site are consistent with a Bureau of Land Management Visual Resource Management Class 5 
designation (Class 5 designates areas in which cultural activities so dominate the landscape that natural 
features are not discernible). In other areas of the Savannah River Site, the natural landscape dominates 
or the natural landscape features are discernible. Additional information about visual resources can be 
found in the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement (DOE 1996a). 

3.2.2 Site Infrastructure 

0 Baseline Characteristics-The Savannah River Site contains extensive production, service, and research 
facilities. Not all of these facilities are in operation today. To support current missions and functions, an 
extensive infrastructure exists, as shown in Table 3-12. The Savannah River Site does not have a 
connection to the local natural gas lines. 

Table 3-12 Savannah River Site Baseline Characteristics 
Characteristics Current Usage Site Availability 

Transportation 
Roads (km) 230 230 

Railroads (km) 103 103 

Electrical 
Energy consumption (MWhlyr) 420,000 5,200,000 

Peak load (MWe) 70 330 

Fuel 
Natural gas (m3/yr) 0 0 

Oil (Uyr)* 15,151,355 N/A 

Coal (t/yr) 12,000 N/A 

Steam (kglhr)* 81,818 777,273 

MWhlyr =megawatt hours per year MWe =megawatts electric m3/yr =cubic meters per year Uyr =liters per year 
t/yr = tons per year kglhr = kilograms per hour 
Source: DOE J993b. 
*Winter usage only. 

The subregional electrical power pool area in which the Savannah River Site is located and from which 
it draws its power is the Virginia-Carolina Subregion, a part of the Southeastern Electric Reliability 
Council. The Savannah River Site draws most of its electrical power from coal-fired plants and from 
17 nuclear-powered generating plants. Characteristics of this power pool are given in Table 3-13. 
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TypeFuel8 

Coal 50% 
36% 
2% 
3% 
8% 

Nuclear 
Hydro/geothennal 
OiVgas 
Other'> 

a Percentages do not total I 00 percent because of rounding. 
b Includes power from nonutility sources only. 

Source: NERC 1993. 

3.2.3 Air Quality and Noise 

0 Meteorology and Climatology-The Savannah River Site has a temperate climate with mild winters 
and humid summers. Warm, moist maritime air masses affect the climate throughout the year. 

• The annual average temperature at the Savannah River Site is 17.8° C (64° F), and monthly averages 
range from a low of 7.22° C (45° F) in January to a high of 27.2° C (81 oF) in July. Average daily 
relative humidity ranges from a maximum of 90 percent in the morning to a minimum of 43 percent 
in the afternoon. 

• The average annual precipitation at the Savannah River Site is approximately 121.9 em (48 in) 
(WSRC 1996). Precipitation distribution is fairly even throughout the year, with the highest 
precipitation in the summer (36.1 em [14.2 in]) and the lowest in autumn (22.5 em [8.8 in]) (Arnett, 
et. al. 1993). Snowfall has occurred October through March, with an average annual snowfall of 
3.0 em (1.2 in). Large snowfalls are rare (DOE 1995d). 

• Figure 3-10 shows annual wind direction frequencies and wind speeds for the Savannah River Site 
from 1987 through 1991. Data are from the meteorological tower network at the Savannah River Site. 
There is no prevailing wind at the Savannah River Site, which is typical for the midlands of South 
Carolina (WSRC 1996). Maximum frequency of 7.8 percent is from northeast to southwest. The 
average wind speed for this 5-year period was 3.8 rnls (8.5 mph). Calm winds (less than 2 rnls or 
4.5 mph) occurred less than 10 percent of the time during the 5-year period. Seasonally, wind speeds 
were greatest during the winter, at 4.1 rnls (9.2 mph), and lowest during the summer, at 3.4 rnls 
(7.6 mph) (Shedrow 1993). 

Winter snowstorms in the Savannah River Site area occasionally bring strong and gusty surface winds 
with speeds as high as 32 rnls (72 mph). Thunderstorms can generate winds with speeds as high as 
18 rnls ( 40 mph) or even stronger gusts. The fastest wind speed recorded at Augusta between 1950 and 
1986 was 37 rnls (83 mph) (DOE 1995d). 

Data collected from the Savannah River Site meteorological monitoring network for 1987-1991 
indicate that neutral conditions occur approximately 43 percent, and stable conditions approximately 
19 percent on an annual basis. 

0 Air Quality-The Savannah River Site is located near the center of the Augusta-Aiken Interstate Air 
Quality Control Region (#53). The areas within Savannah River and its surrounding counties are in 
attainment with respect to the National Ambient Air Quality Standards for criteria pollutants ( 40 CFR 
81.311; 40 CFR 81.341). 
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For locations that are in an attainment area for criteria air pollutants, Prevention of Significant 
Deterioration regulations limit pollutant emissions from new sources and establish allowable increments 
of pollutant concentrations. Allowable Prevention of Significant Deterioration increments currently exist 
for three pollutants (N02, S02, and PM10). Three Prevention of Significant Deterioration classifications 
are designated based on criteria established in the Clean Air Act amendments. Class I areas include 
national wilderness areas, memorial parks larger than 2,020 ha (5,000 acres), and national parks larger 
than 2,430 ha (6,000 acres). Class II areas include all areas not designated as Class I. No Class III areas 
have been designated. 

There are no Prevention of Significant Deterioration Class I areas within 100 km (62 mi) of the Savannah 
River Site. The area in which the Savannah River Site is located is classified as a Class II area. None 
of the facilities at the Savannah River Site has been required to obtain a Prevention of Significant 
Deterioration permit. 

The primary emissions sources of criteria air pollutants at Savannah River Site are the nine coal-burning 
boilers and four fuel oil-burning package boilers that produce steam and electricity, diesel-engine 
powered equipment, the Defense Waste Processing Facility, the in-tank precipitation process, 
groundwater air strippers, and various other process facilities. Other emissions and sources include 
fugitive particulates from coal piles and coal-processing facilities, vehicles, controlled burning of forestry 
areas, and temporary emissions from various construction-related activities. 

Savannah River Site's contribution to the baseline air concentrations and their applicable standards are 
included in the data shown in Table 3-14. These concentrations are estimates of the highest existing 
offsite concentrations based on modeling analyses conducted with 1994 emissions data. These 
concentrations are in compliance with applicable guidelines and regulations (DOE 1998, DOE 1996a). 

Ambient air quality monitoring data for 1995 from nearby South Carolina monitors at Beech Island, 
Jackson, and Barnwell indicate that the National Ambient Air Quality Standards for particulate matter, 
lead, ozone, sulfur dioxide, and nitrogen dioxide are not exceeded in the area around the Savannah River 
Site (SCDHEC 1995). Air pollutant measurements at these monitoring locations during 1995 showed for 
N02 an annual average concentration of 9.4 ~g/m3 ; for S02, concentrations of 99 ~g/m3 for 3-hour 
averaging, 24 ~g/m3 for 24-hour averaging, and 5 ~g/m 3 for the annual average; for total suspended 
particulates, an annual average concentration of 37 ~g/m3 ; and for PM 10, concentrations of 62 ~g/m3 for 
24-hour averaging and 19 ~g/m3 for the annual average. 

0 Noise-The major noise sources at the Savannah River Site are in developed operational areas, including 
various facilities, equipment, and machines (e.g., cooling towers, transformers, engines, pumps, boilers, 
steam vents, paging systems, construction and materials-handling equipment, and vehicles). Most major 
noise sources outside the operational areas are from vehicles and railroad operations. The remote locations 
of the Savannah River Site operational areas keep existing onsite noise sources from adversely affecting 
individuals at offsite locations. Noise limits are established for the workplace to protect workers' hearing 
in accordance with Occupational Health and Safety Administration standards. Existing Savannah River 
Site-related noise sources of importance to the public are those associated with road and rail traffic. 
Additional information about noise sources can be found in the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic Environmental Impact Statement (DOE 1996a). 
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Table 3-14 Comparison of Savannah River Site's Contribution to the Baseline Air Pollutant 
Concentrations with Most Stringent Applicable Regulations and Guidelines 

at Savannah River Site 1994 ., 

PoUutant Averaging Time 

Mttst Stringent 
Regulation or 9,uidelintf 

(pglm) 
Modeled Concfntratio,.l 

(pglm) 
Criteria Pollutants 

co 8-hour 
1-hour 

N02 Annual 
Ozone 8-hour 
PM 10 Annual 

PM25 
d 

24-hour 
Annual 
24-hour 

S02 Annual 
24-hour 
3-hour 

Lead Calendar Quarter 

Other Regulated Pollutants 

Hydrogen fluoride 30-day 
7-day 

24-hour 
12-hour 

Total suspended particulates Annual 

Hazardous and Other Toxic PollutantsK 

Nitric acid 24-hour 

Phosphoric acid 24-hour 

a The more stringent of the Federal and State standards is presented. 
b Federal standard. 

1o.ooob 632 
40,000b 5000 

100b 8.8 
157b c 
sob 4.8 
150b 80.6 
15b d 
65b d 
sob 16.3 

365b 215 
1,300b 690 

1.5b <0.01 

o.se 0.09 
1.6e 0.39 
2.9e 1.04 
3.7e 1.99 
75e 43.3 

125.ooe 50.960 

25.ooe 0.462 

c Ozone, as a criteria pollutant, is not directly emitted or monitored by the site. EPA recently revised the ambient air quality standards 
for ozone. The new standards, finalized on July 18, 1997, change the ozone ~rimary and secondary standards from a 1-hour 
concentration of 235 1Jg/m3 (0.12 ppm) to an 8-hour concentration of 157 !Jg/m (0.08 ppm). 

d EPA recently revised the ambient air quality standards for particulate matter. The current PM 10 (particulate matter size less than 
or equal to 10 micrometers) annual standard is retained and two PM2.5 (particulate matter size less than or equal to 2.5 micrometers) 
standards are added. These standards are set at 15 1Jg/m3 (3-year average arithmetic mean based on community-oriented monitors) 
and 65 1Jg/m3 (3-year average of the 98th percentile of 24-hour concentrations at population-oriented monitors). The current 
24-hour PM 10 standard is revised to be based on the 99th percentile of 24-hour concentrations. Insufficient emissions, modeling 
and monitoring data exist for estimating concentrations of PM2.5. 

e State standard. 
f Based on maximum potential emissions for 1994 for all Savannah River Site sources. Gaseous fluorides, nitric acid, and phosphoric 

acid concentrations based on 1990 emissions, as no 1994 data are available. 
g Only toxic pollutants emitted from the alternatives being evaluated are presented. The Draft EIS listed additional toxic pollutants 

which would not be emitted from any of the proposed alternatives and so are not necessary to assess baseline or cumulative air 
quality impacts. 

Source: Adapted from DOE 1998 and DOE 1996a. 

3.2.4 Water Resources 

0 Surface Water-The Savannah River bounds the Savannah River Site on its southwestern border for 
about 32 km (20 mi), approximately 260 river km (160 riv¥r mi) from the Atlantic Ocean. At the 
Savannah River Site, the Savannah River flow averages about 283 m3/s (74,760 galls). Five principal 
tributaries to the Savannah River are found on the Savannah River Site: Upper Three Runs Creek, 
Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek (Figure 3-11). These 
tributaries drain almost all of the Savannah River Site. Each of these streams originates on the Aiken 
Plateau in the Coastal Plain and descends 15 to 60 m (50 to 200 ft) before flowing into the river. The 
streams, which historically have received varying amounts of discharge from the Savannah River Site 
operations, are not commercial sources of water. 

3-39 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocicy Flats Environmental Technology Site 

LEGEND 

~ 100-Year Floodplain 

• Existing Facility 

Note: Letters on the figure refer to historically designated site areas. 

Aiken 
Plateau 

MILE 0 1 ~ l 
KILOMETER ~ l 

1 

i l 4 S 

Figure 3-11 The Savannah River Site, Showing 100-Year Floodplain, Major Stream Systems, and 
Facilities 
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The natural flow of the Savannah River Site streams ranges from less than 1 m3/s (264 gaVs) in smaller 
streams such as Pen Branch to 6.8 m3/s (1,795 gaVs) in Upper Three Runs. Three large upstream 
reservoirs-Hartwell, Richard B. Russell, and Strom Thurmond-minimize the effects of droughts and 
the impacts of low flow on downstream water quality and fish and wildlife resources in the Savannah 
River. 

• Surface Water Quality-The Savannah River, which forms the boundary between the States of Georgia 
and South Carolina, supplies potable water to several areas. Upstream of the Savannah River Site, the 
river supplies domestic and industrial water needs for Augusta, Georgia and North Augusta, South 
Carolina. Downstream of the Savannah River Site, the river supplies domestic and industrial water 
needs for Savannah, Georgia and for Beaufort and Jasper Counties in South Carolina. The South 
Carolina Department of Health and Environmental Control regulates the physical properties and 
concentrations of chemicals and metals in the Savannah River Site effluent under the National Pollutant 
Discharge Elimination System and the chemical and biological water quality standards for Savannah 
River Site waters. On April 24, 1992, South Carolina Department of Health and Environmental 
Control changed the classification of the Savannah River and the Savannah River Site streams from 
"Class B waters" to "Freshwaters." The definitions of Class B waters and Fresh waters are the same, 
but the Freshwaters classification imposes a more stringent set of water quality standards (Arnett, 
et. al. 1993). Additional information about surface water quality at the site can be found in the Storage 
and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact 
Statement (DOE 1996a). 

0 Groundwater-At the Savannah River Site, groundwater in the water table (or most shallow) aquifer 
flows downward to the Congaree Aquifer or discharges to nearby streams that intersect the water table. 
Depending on the location at the Savannah River Site, the Congaree Aquifer flows downward to the 
Cretaceous Aquifer or horizontal to Upper Three Runs Creek or the Savannah River. The Cretaceous 
Aquifer discharges predominantly along the Savannah River and to upper Three Runs Creek 
(DOE 1996b ). 

Most of the rural population in the region draws water from either the Congaree or the water table aquifer. 
All groundwater at the Savannah River Site is classified by EPA as a Class II water source, meaning it is 
a current and potential source of drinking water. Groundwater quality ranges from excellent to below EPA 
drinking water standards for several constituents in the vicinity of some waste sites. For example, the 
water table aquifer is contaminated with solvents, metals, and low levels of radionuclides at several waste 
sites and facilities (DOE 1996b ). 

Groundwater depth ranges from at or very near the ground surface (near streams) to about 46 m (151 ft). 
Groundwater usage in support of site operations totaled 13,247 million Uyr (3,500 million gaVyr) in 1993 
(DOE 1996b). Additional information about groundwater hydrology and quality at the site can be found 
in the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental 
Impact Statement (DOE 1996a). 

3.2.5 Geology, Soils, and Seismology 

The Savannah River Site is located in the Upper Atlantic Coastal Plain physiographic province of western 
South Carolina, approximately 32 km (20 mi) southeast of the Fall Line, which separates the Piedmont and 
Coastal Plain provinces. Sands and sandy loams are the primary types of soil. There is no evidence of recent 
displacement along any fault within the site (DOE 1991 ). 

The Savannah River Site is located within Seismic Zone 2, indicating moderate earthquake damage could 
occur. Earthquakes capable of producing structural damage to buildings are not likely to occur in the vicinity 
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of the site. Volcanic activity has not been experienced in the area of the site within the last 230 million years 
(DOE 1996b). 

Areas of seismic activity within a 350-km (200-mi) radius of the Savannah River Site include the Charleston, 
South Carolina, seismic zone on the coastline of South Carolina and the Bowman, South Carolina, seismic 
zone east of the site. Known seismic activity within 50 km (30 mi) of the site is located primarily to the east 
and southeast. Several earthquakes of unknown magnitude/intensity occurred in 1897, and about eight 
earthquakes have been recorded since the 1970's. The majority of the earthquakes recorded since site 
operations began have been isolated events of low magnitude (m<3), with no dependent foreshocks or 
aftershocks detected. The most recent earthquake occurred on August 8, 1993. This quake (M=3.2) had an 
epicenter located about 40 km (25 mi) northeast of the center of the site and about 12 km (9 mi) northeast of 
Aiken, South Carolina. The event was not associated with any identified seismic source zones, but instead 
seemed to be characteristic of widely spread events throughout the central Piedmont and Upper Coastal Plain 
of the State (WSRC 1995). 

3.2.6 Ecology 

0 Terrestrial Resources-At present, more than 90 percent of the Savannah River Site is forested. With 
the exception of the Savannah River Site production and support areas, natural succession has reclaimed 
other previously disturbed areas. Satellite imagery of the site shows a circle of wooded habitat within a 
matrix of cleared uplands and narrow forested riparian corridors. The Savannah River Site provides nearly 
73,250 ha (181,000 acres) of contiguous forested cover broken only by unpaved secondary roads, 
transmission line corridors, and a few paved primary roads. Carolina bays, the Savannah River swamp, 
and several relatively intact longleaf pine-wiregrass communities make important contributions to the 
biodiversity of the region. 

The Savannah River Site is near the transition area between the oak-hickory-pine forest and the southern 
mixed forest. A variety of vascular plant communities occur in the upland areas. Typically, scrub oak 
communities occur on the drier, sandier areas. Longleaf pine, turkey oak, bluejack oak, blackjack oak, 
and dwarf post oak dominate these communities, which typically have understories of wire grass and 
huckleberry. Oak-hickory hardwood communities occur on more fertile, dry uplands, and characteristic 
species are white oak, post oak, southern red oak, mockernut hickory, pignut hickory, and loblolly pine, 
with an understory of sparkle berry, holly, greenbriar, and poison ivy (DOE 1995b ). 

Savannah River Site has provided excellent habitat to wildlife associated with the wetlands of the 
Savannah River and the pine-dominated sandhills of coastal South Carolina. Furbearers such as gray fox, 
raccoon, opossum, and beaver are relatively common throughout the Savannah River Site. Game species 
such as gray and fox squirrel, cottontail rabbit, and wild turkey are also common. The Savannah River 
Site contains suitable habitat for white-tailed deer and feral hogs, as well as other faunal species common 
to the mixed pine/hardwood forests of South Carolina. 

0 Wetlands-The Savannah River Site has extensive, widely distributed wetlands, most of which are 
associated with floodplain, creeks, and impoundments. The southwestern Savannah River Site boundary 
adjoins the Savannah River for approximately 32 km (20 mi). The river floodplain supports an extensive 
swamp, covering about 4,916 ha (12,148 acres) of the site. At present, the swamp forest consists of 
second-growth bald cypress, black gum, and other hardwood species. Five major streams drain the 
Savannah River Site and eventually flow into the Savannah River. Each stream has floodplain 
characterized by bottomland hardwood forests or scrub-shrub wetlands in varying stages of succession. 
Dominant species include red maple, box elder, bald cypress, water tupelo, sweetgum, and black willow 
(DOE 1995b ). Carolina bays, unique wetland features of the southeastern United States, are islands of 
wetland habitat dispersed throughout the uplands of the Savannah River Site. The more than 200 bays 
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on the site exhibit extremely variable hydrology and a range of plant communities from herbaceous marsh 
to forested wetland. 

0 Threatened and Endangered Species--Table 3-15 presents the threatened, endangered, and candidate 
plant and animal species that are known to occur on the Savannah River Site. 

Table 3-15 Federal or South Carolina Endangered or Threatened Plants and Animals Known to 
Occur on the Savannah River Site 

.. 
Species Status 

Plant 
Echinacea laevigata (smooth purp!e coneflower) Federally endangered/2 colonies on Savannah River Site 

Animals 

Haliaeetus leucocephalus (bald eagle) Federally threatened/2 nesting sites on Savannah River Site 

Picoides borealis (red-cockaded woodpecker) Federally endangered/numerous colonies on Savannah 
River Site 

Mycteria americana (wood stork) Federally endangered/feed in Savannah River Site swamps 
and reservoirs 

Acipenser brevirostrum (shortnose sturgeon) Federally endangered/eggs and larvae collected from 
Savannah River adjacent to Savannah River Site 

Elanoides forficatus (American swallow-tailed kite) State endangered/ I sighting reported 

Gopherus polyphemus (gopher tortoise) State endangered/ I reported; habitat on site 

Myotis austroriparius (southeastern myotis) State threatened 

Condylura cristata (star-nosed mole) State endangered 

Corynorhinus rafinesquii (southeastern big-eared bat) State endangered 

Source: WSRC 1997c. 

The following Federally listed endangered animals are known to occur on the Savannah River Site or in 
the Savannah River adjacent to the Site: the red-cockaded woodpecker, the southern bald eagle, the wood 
stork, and the shortnose sturgeon (DOE 1995e). Researchers have found one Federally listed endangered 
plant species, the smooth coneflower, on the site, and several state listed species (DOE 1995e). 

F- and H-Areas contain no habitat suitable for any of the Federally listed threatened or endangered species 
found on the Savannah River Site. The Southern bald eagle and the wood stork feed and nest near 
wetlands, streams, and reservoirs, and thus would not be attracted to the densely forested upland area. 
Shortnose sturgeon, typically residents of large coastal rivers and estuaries, have never been collected in 
Fourmile Branch or any of the tributaries of the Savannah River that drain the Savannah River Site. 

3.2. 7 Cultural and Paleontological Resources 

Prehistoric resources at Savannah River Site consist of villages, base camps, limited activity sites, quarries, 
and workshops. Historic sites include farmsteads, tenant dwellings, mills, plantations and slave quarters, rice 
farming dikes, dams, cattle pens, ferry locations, towns, churches, schools, cemeteries, commercial building 
locations, and roads. Approximately 400 historic sites or sites with historic components have been identified 
within the Savannah River Site. Native American groups with traditional ties to the area include the 
Apalachee, Cherokee, Chickasaw, Creek, Shawnee, Westo, and Yuchi. Paleontological materials at the 
Savannah River Site include fossil plants, numerous invertebrate fossils, deposits of giant oysters ( Crassostrea 
gigantissima), mollusks, and bryozoa. Additional information about cultural and paleontological resources 
at the site can be found in the Storage and Disposition of Weapons-Usable Fissile Materials Final 
Programmatic Environmental Impact Statement (DOE 1996a). 
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3.2.8 Socioeconomics 

0 Regional Economy Characteristics-The Savannah River Site region of influence includes Aiken, 
Allendale, Bamberg, and Barnwell Counties in South Carolina and Columbia and Richmond Counties in 
Georgia. Between 1980 and 1990, total employment in the region of influence increased from 139,504 
to 199,161, an average annual growth rate of approximately 5 percent. By the year 2000, employment 
levels should increase 27 percent to approximately 253,000. The unemployment rates for 1980 and 1990 
were 7.3 percent and 4.7 percent, respectively (DOE 1995d). 

In Fiscal Year 1992, employment at the Savannah River Site totaled 23,351, with an associated payroll 
of more than $1.1 billion. In 1990, 75.3 percent of the region of influence labor force lived in Richmond 
and Aiken Counties, South Carolina (DOE 1995d). The Savannah River Site employed 16,562 people 
in 1996, accounting for about 7 percent of the regional economic area employment (Section 4.20.4 ). 

0 Population and Housing-Between 1980 and 1990, population in the region of influence increased 
13 percent, from 376,058 to 425,607. More than 88 percent of the 1990 population lived in Aiken 
(28.4 percent), Columbia (15.5 percent), and Richmond (44.6 percent) Counties. According to 1990 
census data, the estimated average number of persons per household in the six-county region was 2. 72, 
and the median age of the population was 31.2 years (DOE 1995d). Figure 3-12 shows the racial and 
ethnic composition of minorities residing within an 80-km (50-mi) radius of Savannah River Site at the 
time of the 1990 census. This 80-km (50-mi) radius defines the region of potential influence for 
radiological effects evaluated in Chapter 4 of this EIS. 

The minority population as a percentage of total population residing in the region of influence at that time 
is 13 percent more than the national percentage of minorities (24.2 percent) residing in the continental 
United States at the time of the 1990 census. Blacks comprised nearly 94 percent of the minority 
population residing in the region of influence. As illustrated in Figure 3-13, the percentage of minority 
residents equaled or exceeded the national percentage in areas throughout the region of influence. 

As shown in Table F-3 of Appendix F, approximately 17 percent of the individuals residing within the 
region of influence had a self-reported income less than the poverty level. As discussed in Appendix F, 
the poverty level is a function of family size and number of unmarried children in the family under 
18 years of age. The national percentage of individuals with income less than the poverty level in 1995 
is estimated by the Census Bureau to be 13.8 percent. The national percentage of individuals residing in 
the United States with income below the poverty level was 13.3 percent at the time of the 1990 census. 
Figure 3-14 shows the distribution of poverty-level individuals residing within the region of influence. 

0 Local Transportation-The Savannah River Site is surrounded by a system of interstate highways, U.S. 
highways, State highways, and railroads. The regional transportation networks service the four South 
Carolina counties (Aiken, Allendale, Bamberg, and Barnwell) and the two Georgia counties (Columbia 
and Richmond) that generate about 90 percent of the Savannah River Site commuter traffic (DOE 1995f). 
Two major railroads-CSX Transportation and Norfolk Southern Corporation-also serve the Savannah 
River Site vicinity. Norfolk Southern serves Augusta and Savannah, Georgia, as well as Columbia and 
Charleston, South Carolina. CSX serves the same locations and the Savannah River Site. 
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Figure 3-12 Racial and Ethnic Composition of the Minority Population Residing Within 80 km 
(50 mi) of the Savannah River Site 

Two interstate highways serve the Savannah River Site area. Interstate 20 (I-20) provides a primary 
east-west corridor and I-520 links I-20 with Augusta, Georgia. U.S. Highways 1 and 25 are principal 
north-south routes, and U.S. 78 provides east-west connections. Several other highways (U.S. 221, 
U.S. 301, U.S. 321, and U.S. 601) provide additional transport routes in the region. Several State routes 
provide direct access to the Savannah River Site. From the northwest and north, access is provided by 
SC 125 and SC 19, respectively, and SC 125 is open to through traffic. Access to the site is provided from 
the northeast by SC 39, from the east by SC 64, and from the southeast by SC 125. These are all two-lane 
roads. The public has access to U.S. 278 and SC 125, but only the Savannah River Site employees are 
permitted access to the site on the other routes. 

The Savannah River Site transportation infrastructure consists of more than 230 km ( 143 mi) of primary 
roads, 1,931 km (1 ,200 mi) 0f unpaved secondary roads, and 103 km (64 mi) of railroad track 
(DOE 1995b ). These roads and railroads provide connections among the various Savannah River Site 
facilities and offsite transportation linkages. 

Two major public highways traverse the Savannah River Site-SC 125 and U.S. 278. SC 125 connects 
Allendale, South Carolina, to Augusta, Georgia, by crossing the site in a northwest-to-southeast direction. 
U.S. 278 also connects Augusta and Allendale, but its route generally follows the northern and eastern 
Savannah River Site boundaries. In general, the primary Savannah River Site roadways are in good 
condition and are smooth and free from potholes. Typically, wide, firm shoulders border roads that are 
either straight or have wide gradual turns. Intersections are well marked for both traffic and safety 
identification, and are sufficiently cleared of trees and brush that might obstruct a driver's view of 
oncoming traffic. Railings along the side of the roadways offer protection at appropriate locations from 
dropoffs or other hazards. In general, the roadways are lighted only at gate areas and near major facilities. 
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In general, heavy traffic occurs early in the morning and late in the afternoon when workers from 
surrounding communities commute to and from the Savannah River Site. During working hours, 
official vehicles and logging trucks constitute most of the traffic. At any time, as many as 60 logging 
trucks, which can impede traffic, might be operating on the Savannah River Site, with an annual 
average of about 25 trucks per day. Table 3-16 provides data on traffic counts for various roads and 
access points around the Savannah River Site (DOE 1995f). 

a e T bl 3-16 S avanna hRi ver 1 e ra IC oun aJor oa s·t T m c ts-M · :& ds 

MBIISUft!IIJefttPoirJt 

Road 2 between Roads C and D 

Road 4 between Roads E and C 

Road 8 at Pond C 

Road C between landfill and Road 2 

Road C north of Road 7 

RoadD 

Road E at E-Area 

Road F at Upper Three Runs Creek 

H-AreaExit 

DNA = data not available mph = miles per hour 
8 Number of vehicles in peak hour. 
b Start of peak hour. 

D!lle 
2-23-93 
4-21-93 

12-9-92 
12-9-92 

2-23-92 
2-23-92 

12-16-92 
12-16-92 

1-20-93 
1-20-93 

9-29-93 
9-29-93 

8-25-93 
8-25-93 

2-2-93 
2-2-93 

12-2-92 

.·" 
;· ·;~\ 

· • iiirectiQif 
East 
West 

East 
West 

East 
West 

North 
South 

North 
South 

North 
South 

North 
South 

North 
South 

Outbound 

c To convert miles per hour to kilometers per hour, multiply by 1.6093. 
Source: Swygert (DOE 1995/). 

' ;::::,· ·h> Peak 
.'· PeiJIII, 1i1ml' 

3,031 800 1530 
3,075 864 0630 

1,624 352 1530 
1,553 306 0615 

634 274 1530 
662 331 0615 

6,931 2,435 1530 
6,873 2,701 0630 

742 288 0630 
763 223 1530 

1,779 218 1500 
1,813 220 0845 

3,099 669 1530 
3,054 804 0630 

3,239 1,438 1530 
3,192 1,483 0630 

2,181 406 1530 

Average 
Speed 
(mph)' 

47 
DNA 

DNA 
DNA 

58 
56 

53 
58 

53 
54 

43 
52 

35 
38 

53 
51 

12 

Railroads on the Savannah River Site include both CSX tracks and the Savannah River Site rolling stock and 
tracks. Two routes of the CSX distribution system run through the Savannah River Site: a line between 
Florence, South Carolina and Augusta, Georgia, and a line between Yemassee, South Carolina and Augusta. 
The two lines join on the site near the L-Lake dam. Early in 1989, CSX discontinued service on the line from 
the Savannah River Site junction to Florence. The 103 km (64 mi) of the Savannah River Site railroad tracks 
are well maintained. The rails and crosslines are in good condition, and the track lines are clear of vegetation 
and debris. Significant clear areas border the tracks on both sides. Intersections of railroads and roadways are 
marked by railroad crossing signs with lights where appropriate. The Savannah River Site rail classification 
yard is east ofP-Reactor. This eight-track facility sorts and redirects railcars. Deliveries of the Savannah River 
Site shipments occur at two onsite rail stations at the former towns of Ellenton and Dunbarton. From these 
stations, a Savannah River Site engine moves the railcars to the appropriate receiving facility. The Ellenton 
station, which is on the main Augusta-Yemassee line, is the preferred delivery point. The Dunbarton station, 
which is on the discontinued portion of the Augusta-Florence line, receives less use. 
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3.2.9 Public and Occupational Health and Safety 

0 Radiation Environment-Major sources and levels of background radiation exposure to individuals in 
the vicinity of the Savannah River Site are shown in Table 3-17. Annual background radiation doses to 
individuals are expected to remain constant over time. The total dose to the population changes as the 
population size changes. Background radiation doses are unrelated to Savannah River Site operations. 

Table 3-17 Sources of Radiation Exposure to Individuals in the Vicinity, 
nre a e 0 avanna ver 1 e 'Perabons u 1 t d t s h ru s·t o 

Solii'Ce ,, , ' , 

Natural Background Radiation8 

Cosmic radiation 
External radiation 
Internal terrestrial radiation 
Radon in homes (inhaled)b 

Other Background Radiationc 
Diagnostic x-rays and nuclear medicine 
Weapons test fallout 
Air travel 
Consumer and industrial products 

Total 

a WSRC 1997a. 
b Value for radon is an average for the United States. 
c NCRP 1987. 

'; ','' ,;/ '" EJfei:#veli;se Bqf.iviilirnt {i.remlirJ 

27 
28 
40 
200 

53 
<1 
1 

10 
360 

A more detailed presentation of the radiation environment, including background exposures and 
radiological releases and doses, is presented in the Savannah River Site Environmental Report for 1996 
(WSRC 1997a). The concentrations of radioactivity in various environmental media (including air, water, 
and soil) in the site region (onsite and offsite) are also presented in this reference. 

Releases of radionuclides to the environment from Savannah River Site operations provide another source 
of radiation exposure to individuals in the vicinity of the Savannah River Site. Types and quantities of 
radionuclides released from Savannah River Site operations in 1996 are listed in the Savannah River Site 
Environmental Report for 1996 (WSRC 1997a). Doses to the public resulting from these releases are 
presented in Table 3-18. These doses fall within the radiological limits described in DOE Order 5400.5 
and are less than dose levels from background radiation. 

The Savannah River Site workers receive the same dose as the general public from background radiation, but 
also receive an additional dose from working in the Savannah River Site facilities. Table 3-19 presents the 
average worker and worker population dose to Savannah River Site workers from operations in 1996. These 
doses fall within radiological regulatory limits (10 CFR Part 835). 
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Table 3-18 Radiation Doses to the Public from Normal Savannah River Site Operations in 1995 
(C ' d Ef~ . D E ' I ) omm1tte ectlve ose ~~mva ent 

Atm.ospherlc 'IUleases Uqllill: Releases' Total 

Members of the General Public Staridatv/ 11 Actual Standtird 11 A.c~ua~• Stttndllrd 11 Actual 
Maximally exposed individual (mrem) 10 0.06 4 0.14 100 0.20 
Population within 80 km (50 mi)c (person-rem) None 6.4 None 2.2 No ned 8.6 
Averal!e individual within 80 km (50 mi)e (mrem) None 0.010 None 0.0032 None 0.014 

a The standards for individuals are given in DOE Order 5400.5. As discussed in that Order, the 10 mrernlyr limit from airborne 
emissions is required by the Clean Air Act, the 4 mrem/yr limit is required by the Safe Drinking Water Act, and the total dose of 
100 mrem/yr is the limit from all pathways combined. 

b The actual dose value given in the column under liquid releases conservatively includes all water pathways, not just the drinking 
water pathway. The population dose includes contributions to Savannah River users downstream of the Savannah River Site to 
the Atlantic Ocean. 

c In 1996, this population was approximately 620,100. For liquid releases, an additional 70,000 water users in Port Wentworth, 
Georgia and Beaufort, South Carolina (approximately 160 km [100 mi] downstream), are included in the assessment. 

d A 100 person-rem value for the population is given in proposed 10 CFR Part 834 (58 FR 16268). If the potential total dose exceeds 
this value, it is required that the contractor operating the facility notify DOE. 

e Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site for atmospheric releases; 
for liquid releases, the number of people includes water users who live more than 80 km (50 mi) downstream of the site. 

Source: WSRC /997a. 

Table 3-19 Radiation Doses to Workers from Normal Savannah River Site Operations in 1996 
(C 'tt d Etl t' D E . I t) omm1 e ec 1ve ose ~qu1va en 

Onsite Releases and Direct Radiation 
Occupational Personnel Stlmdtirtl 11 Actual 

Average worker dose (mrem) None 19 

Total worker population doseb (person-rem) None 237 

a DOE's goal is to keep radiological exposures as low as reasonably achievable. This includes maintaining doses to individual 
workers so far below the DOE limit of 5,000 mrem/year (10 CFR Part 835) that no dose is expected to exceed the DOE 
Administrative Control Level of 2,000 mrern!year (DOEIEH-0256T). 

b The number of badged workers in 1996 was approximately 12,500. 
Source: WSRC 1997b. 

0 Chemical Environment-The background chemical environment important to human health consists of 
the atmosphere, which may contain hazardous chemicals that can be inhaled; drinking water, which may 
contain hazardous chemicals that can be ingested; and other environmental media with which people may 
come in contact (e.g., surface waters during swimming and soil through direct contact or via the food 
pathway). 

Effective administrative and design controls that decrease hazardous chemical releases to the environment 
and help achieve compliance with permit requirements (e.g., air emissions and National Pollutant 
Discharge Elimination System permit requirements) contribute toward minimizing potential health impacts 
to the public. The effectiveness of these controls is verified through the use of monitoring information and 
inspection of mitigation measures. Health impacts to the public may occur during normal operations at 
Savannah River Site via inhalation of air containing hazardous chemicals released to the atmosphere by 
Savannah River Site operations. Risks to public health from other possible pathways, such as ingestion 
of contaminated drinking water, or direct exposure, are low relative to the inhalation pathway. 

Savannah River Site workers may be exposed to hazardous chemicals during normal operations by 
inhaling the workplace atmosphere and by direct contact with hazardous materials associated with work 
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assignments. The potential for health impacts varies from facility to facility and from worker to worker, 
and available information is not sufficient to allow a detailed estimation and summation of these impacts. 
However, the workers are protected from hazards specific to the workplace through appropriate training, 
protective equipment, monitoring, and management controls. Savannah River Site workers are also 
protected by adherence to Occupational Safety and Health Administration and EPA standards that limit 
workplace atmospheric and drinking water concentrations of potentially hazardous chemicals. Appropriate 
monitoring that reflects the frequency and amounts of chemicals used in the operational processes ensures 
that these standards are not exceeded. Additionally, DOE requirements ensure that conditions in the 
workplace are as free as possible from recognized hazards that cause or are likely to cause illness or 
physical harm. Therefore, worker health conditions at the Savannah River Site are expected to be better 
than required by the standards. 

0 Emergency Preparedness-Each of DOE's sites has established an emergency management program 
that would be used in the event of an accident. These programs have been developed and maintained to 
ensure an adequate response to accident conditions. The err1ergency management programs incorporate 
activities associated with emergency planning, preparedness, and response. The Emergency Operations 
Facility at the Savannah River Site provides overall direction and control for onsite responses to 
emergencies and coordinates with Federal, State, and local agencies and officials on the technical aspects 
of an emergency. 

The Savannah River Site Emergency Operations Facility consists of the following centers that provide 
distinct emergency response support functions: 

• Savannah River Site Operations Center-The Savannah River Site Operations Center coordinates the 
initial response to all Savannah River Site emergencies and functions as the heart of the Savannah 
River Site's emergency response communications network. 

• Technical Support Center-The Technical Support Center provides command and control of 
emergency response activities for the affected facility or operational area. 

• Emergency Operations Center-The Emergency Operations Center provides command and control of 
emergency response activities for Savannah River Site locations outside the affected area. 

• Security Management Center-The Security Management Center coordinates activities relating to the 
security and safeguarding of materials by providing security staff in the affected area and contractor 
management in the Emergency Operations Center. 

• Dose Assessment Center-The Dose Assessment Center assesses the health and environmental 
consequences of any airborne or aqueous releases of radioactivity or toxic chemicals and recommends 
onsite and offsite protective actions to other centers. 

3.2.10 Waste Management 

This section outlines the major environmental regulatory structure and ongoing waste management activities 
for the Savannah River Site. Table 3-20 presents an overview of waste management activities at the Savannah 
River Site for 1993. 
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~ Table 3-20 W; 
1996 Generation ,.. (m3j Treq,tment Method 

High-Level 

Liquid 2,379 Settle, separate, 
evaporate 

Solid None vitrificatione 

Transuranic 

Liquid None N/A 

Solid 165 None 

Low-Level 

Liquid None Absorption, 
evaporation, 

filtration, 
neutralization, 

saltstone 

Solid 5,779 Compaction 

Mixed Low-Level 

Liquid 444 Stabilization, 
adsorption, 

neutralization, 
precipitation, 
filtration, ion 

exchange, 
evaporation 

Solid 8 None 

Activit" s hRi s· M -------------- -------------------------- ------------ -- ----

Treallnent StoMge Cjtpaeil:y 
Ctl/ltu:ity (~ /yr) Storap Metlwd (~) 

53,700b F- & H-Area Tank 133,000c 
Farm 

None Air Cooled 2,286 canistersf 
Shielded Facility 

N/A N/A N/A 

None Pads, buildings 14,6()()8 

503,ooo't Ponds, tanks - N/A 
awaiting 

processing 

3,980i N/A N/A 

511,000k RCRApermit 11,5001 

Bldgs.E,600, 700, 
M-Area Liquid 

Effluent Treatment 
Facility 

N/A RCRApermit l,990m 
Bld2. 600 

Disposal Method 

N/Ad 

None; high-level 
waste program in 

the future 

N/A 

None; WIPP or 
alternate facility in 

the future 

N/A 

Burial vaults and 
trenches 

None 

None 

Disposal~ 
•. (mJ) 

N/A 

N/A 

N/A 

None 

N/A 

2,578,oooi 

None 

None 
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1996 GeneratiDn 
Category (m3) 

Hazardous 

Liquid None 

Solid 57 (tonnes) 

Nonhazardous 
(Sanitary) 

Liquid None 

Solid 2,780 (tonnes) 

DOT = Department of Transportation 
Note: N/ A = Not applicable. 

Tretitment 
Treatment Metkod Capacity (m3tyr) 

None None 

None None 

Filter, settle, strip 1,451,000° 

Compaction Expandable, as 
required 

Storage C.apacity. DJsposal Capacity ] 
Storage Method (,l) Disposal Metkod (,3) I 

I 

DOT containers Included in solid Off site N/A 

DOT containers 2,618° Offsite N/A 

Flowing ponds N/A Permitted Varies by each 
discharge permitted outfall 

N/A N/A Landfill (onsite Expandable, as 
and offsite) required 

a Some fuel will be processed in the F- and H-Canyons in accordance with the Final Environmental Impact Statement, Interim Management of Nuclear Materials (DOE 1995b ). 
b Savannah River Technology Center ion exchange, evaporators. 
c F- and H-Area Tank Farms. 
d Treatment removes the high-level constituents (salt and sludge) from the liquids. The salt and sludge are vitrified. 
e Defense Waste Processing Facility started operation in 1995. 
f Defense Waste Processing Facility. 
g Transuranic waste storage pads. 
~ Includes F- and H-Area Effluent Treatment Facility. 
~ Onsite compactors. 
J Saltstone vaults, E-Area vaults, slit trenches. 
k Includes F- and H-Area Effluent Treatment Facility, M-Area Effluent Treatment Facility, and Savannah River Technology Center Ion-exchange Treatment. 
1 Hazardous Waste Storage Facility, mixed waste storage buildings, Process Waste Interim Treatment, Defense Waste Processing Facility organic waste storage tank, burial ground 

storage tank, Savannah River Technology Center mixed waste storage. 
m Hazardous Waste Storage Facility, mixed waste storage buildings. 
0 Pads and buildings in B-, M-, and N-Areas. 
° Centralized Sanitary Wastewater Treatment Facility. 
Sources: DOE J996b and DOE 1997a . 
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DOE is working with Federal and State regulatory authorities to address compliance and cleanup obligations 
arising from past operations at the Savannah River Site. DOE is engaged in several activities to bring its 
operations into full regulatory compliance. These activities are set forth in negotiated agreements that contain 
both schedules for achieving compliance with applicable requirements and financial penalties for 
nonachievement of agreed-upon milestones. 

The EPA has placed the Savannah River Site on the National Priorities List and has identified approximately 
150 potential operable units. In accordance with the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980, DOE entered into a Federal Facility Agreement with the EPA and the State of South 
Carolina, effective January 15, 1993. The agreement provides for cleanup activities at the Savannah River Site 
under one comprehensive strategy. 

The Savannah River Site has an aggressive waste minimization program in progress to improve the operation 
of existing and planned liquid and solid waste generating, treatment, and storage facilities. An approach to 
these activities is being developed based on technology and experience from the commercial nuclear industry. 
This approach has reduced the generation of transuranic waste (48 percent), low-level waste (13 percent), 
mixed waste (96 percent), and hazardous waste (58 percent) (DOE 1993c). The Savannah River Site generates 
and manages the following waste categories: high-level, transuranic, low-level, mixed, hazardous, and 
nonhazardous. A discussion of the waste management operations associated with each of these categories 
follows. 

0 High-Level Waste-Liquid high-level waste at the Savannah River Site is made up of many waste streams 
generated during the recovery and purification of transuranic waste products and unburned fissile material 
from spent reactor fuel elements. These wastes are separated by waste form, radionuclide, and heat content 
before their transfer to underground storage tanks in the F- and H-Area tank farms. Processes routinely 
used to treat liquid high-level waste are separation, evaporation, and ion exchange. Evaporation produces 
a cesium-contaminated condensate. Cesium is removed from the condensate, resulting in a low-level waste 
stream that is treated in the Effluent Treatment Facility. The remaining high-level waste stream salts are 
precipitated; some can be decontaminated. The decontaminated salt solution is sent with residues from the 
Effluent Treatment Facility to the Defense Waste Processing Z-Area Saltstone Facility, where it is mixed 
with a blend of cement, flyash, and blast furnace slag to form grout. The grout is pumped into disposal 
vaults where it hardens for permanent disposal as solid low-level waste. The remaining high-level salt and 
sludge are permanently immobilized as a glass solid cast in stainless steel containers at the Defense Waste 
Processing Facility Vitrification Plant. The stainless steel containers are decontaminated to the U.S. 
Department of Transportation standards, welded closed, and temporarily stored onsite for eventual transport 
to and disposal in a permanent Federal repository. Future high-level waste generation could result from 
the processing and stabilization of spent fuel for long-term storage as a result of 60 FR 28680 and from 
remediation or materials recovery activities performed in the F- and H-Canyons. 

0 Transuranic Waste-Under the Federal Facilities Compliance Agreement on the Resource Conservation 
and Recovery Act Land Disposal Restrictions signed by the EPA and DOE on March 13, 1991, the 
Savannah River Site is required to prepare transuranic waste for shipment. The Savannah River Site will 
begin discussions with the South Carolina Department of Health and Environmental Control on alternative 
treatment options in January 1998 if the Secretary of Energy does not decide to operate WIPP by that time. 
If a delayed opening date for WIPP is determined, DOE will propose modifications to the Savannah River 
Site Treatment Plan for approval by the State of South Carolina. The status of the WIPP readiness 
schedule will be included in the updates. Certified transuranic waste is stored on transuranic waste storage 
pads until it can be shipped to an approved transuranic waste disposal facility. Should additional treatment 
be necessary for disposal, the Savannah River Site would develop the appropriate treatment capability. All 
transuranic waste currently generated is stored in containers on above-ground pads. 
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The Experimental Transuranic Waste Assay and Certification Facility began operations in 1986 to certify 
newly generated transuranic waste. It since has been shut down. A new transuranic waste characterization 
and certification facility is planned that would provide extensive containerized waste processing 
certification capabilities. This facility is needed to prepare and certify transuranic waste for disposal at 
WIPP. Waste drums containing transuranic waste that can be certified for shipment to WIPP are placed 
in temporary storage on concrete pads in E-Area. Buried and stored waste containing concentrations of 
transuranic waste nuclides between 10 and 100 nanocuries (nCi/g) (referred to as alpha-contaminated low
level waste or alpha waste) is managed in the same way as transuranic waste because its physical and 
chemical properties are similar and because similar procedures will be used to determine its final 
disposition. Because all of the transuranic waste placed on the above-ground pads prior to January 1990 
is suspected of having hazardous constituents, a Resource Conservation and Recovery Act Part B permit 
application has been submitted for the transuranic waste storage pads and the Experimental Transuranic 
Waste Assay Certification Facility. The waste currently is being stored under Resource Conservation and 
Recovery Act interim status. The transuranic waste expected to be produced as a result of the processing 
of plutonium residues at the Savannah River Site should not contain any Resource Conservation and 
Recovery Act constituents). If residues containing such constituents are processed at Savannah River, 
Resource Conservation and Recovery Act permit applications would be submitted for the preprocessing 
storage of residues and postprocessing storage of transuranic wastes. 

0 Low-Level Waste-The bulk of liquid low-level waste is aqueous process waste, including effluent 
cooling water, decontaminated salt solutions, purge water, water from storage basins for irradiated reactor 
fuel or target elements, distillate from the evaporation of process waste streams, and surface water runoff 
from areas where there is a potential for radioactive contamination. Liquids are processed to remove and 
solidify the radioactive constituents and to release the balance of the liquids to permitted discharge points 
within standards established by the regulatory permit. Solid low-level waste includes operating plant and 
laboratory waste, contaminated equipment, reactor and reactor-fuel hardware, spent lithium-aluminum 
targets, and spent de-ionizer resin from reactor coolant treatment. Solid low-level waste is separated by 
radiation levels into low and intermediate categories. Solid low-level waste that radiates less than 
200 rnremlhr at 5 em (1.97 in) from the unshielded container is considered low-activity waste. If it radiates 
greater than 200 mremlhr at 5 em (1.97 in), it is considered intermediate-activity waste. Intermediate
activity tritium waste is intermediate-activity waste with greater than 10 Ci of tritium per container. The 
disposal mode for solid low-level waste is disposal in earthen trenches and concrete vaults. Saltstone 
generated in the solidification of decontaminated salts extracted from high-level waste is disposed of as 
low-level waste in separate vaults. Saltstone is the highest volume of solid low-level waste disposed at the 
Savannah River Site. Disposal facilities are projected to meet solid low-level waste storage requirements 
and to include low-level waste from offsite DOE facilities for the next 20 years. 

0 Mixed Low-Level Waste-The Federal Facility Compliance Agreement signed by EPA and DOE on 
March 13, 1991, addresses Savannah River Site compliance with Resource Conservation and Recovery Act 
Land Disposal Restrictions pertaining to past, ongoing, and future generation of mixed low-level waste 
(mostly solvents, dioxin, and California list wastes contaminated with tritium). The Savannah River Site 
is allowed to continue to operate, generate, and store mixed wastes subject to Land Disposal Restrictions; 
in return, the Savannah River Site will report to the EPA the characterization of all solid waste streams 
disposed of in land disposal units at the Savannah River Site and has submitted its waste minimization plan 
to the EPA for review. Schedules for measures to provide compliance through construction of the 
Consolidated Incineration Facility and the Hazardous Waste and Mixed Waste Storage Facility are included 
in the Federal Facility Compliance Agreement. 
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The Consolidated Incineration Facility will treat mixed low-level and hazardous waste. The Hazardous 
Waste and Mixed Waste Disposal Vaults are scheduled to be available in 2002. Mixed waste currently is 
placed in interim storage in the E-Area Solid Waste Disposal Facility and in two buildings in G-Area. 
These Resource Conservation and Recovery Act permitted facilities will be used until completion of the 
Consolidated Incineration Facility and the Hazardous Waste and Mixed Waste Storage Facility. The 
Federal Facility Compliance Act of 1992 requires DOE facilities storing mixed waste to develop site
specific treatment plans and to submit the plans for approval. The Federal Facility Compliance Act of 1992 
formed the basis for the Savannah River Site Proposed Site Treatment Plan. 

0 Hazardous Waste-Lead, mercury, cadmium, 1,1, 1-trichloroethane, leaded oil, trichlorotrifluoroethane, 
benzene, and paint solvents are typical hazardous wastes generated at the Savannah River Site. All 
hazardous wastes are stored onsite in U.S. Department of Transportation-approved containers in three 
Resource Conservation and Recovery Act-permitted hazardous waste storage buildings and on three interim 
status storage pads in the B- and N-Areas. Most of the waste is shipped offsite to commercial Resource 
Conservation and Recovery Act-permitted treatment and disposal facilities using U.S. Department of 
Transportation-certified transporters. Eight to nine percent of the hazardous waste (organic liquids, sludge, 
and debris) will be incinerated in the Consolidated Incineration Facility. Hazardous chemicals are stripped 
from aqueous liquids collected during ground water monitoring in theM-Area Stripper, and the treated 
wastewater is discharged in accordance with discharge limits appropriate to National Pollutant Discharge 
Elimination System permits. 

0 Nonhazardous Waste-In 1994, the centralization and upgrading of the sanitary wastewater collection 
and treatment systems at Savannah River were completed. The program included the replacement of 
14 aging treatment facilities (out of 20) scattered across the site with a new 3,975 m3/day 
(1.05 million gal/day) central treatment facility and connection of them with a new 29-km (18-mi) primary 
sanitary collection system. The collection system intercepts wastewater at points prior to discharge into old 
sanitary wastewater treatment facilities. The new central treatment facility treats sanitary wastewater by 
the extended aeration activated sludge process utilizing the oxidation ditch method. The treatment facility 
separates the wastewater into two forms, clarified effluent and sludge. The liquid effluent is further treated 
by nonchemical methods of ultraviolet light disinfection to meet National Pollutant Discharge Elimination 
System discharge limitations. The sludge goes through a composting process to reduce volume and 
pathogen levels to meet proposed land application criteria (40 CFR Part 503). The remaining existing 
sanitary wastewater treatment facilities are being upgraded as necessary to meet demands by replacing 
existing chlorination treatment systems with nonchemical ultraviolet light disinfection systems to meet 
National Pollutant Discharge Elimination System limitations. Savannah River Site-generated municipal 
solid waste is sent to a permitted offsite disposal facility. DOE is evaluating a proposal to participate in 
an interagency effort to establish a regional solid waste management center at the Savannah River Site 
(DOE 1994b, DOE 1995a). 
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3.3 LOS ALAMOS NATIONAL LABORATORY 

Los Alamos National Laboratory was established in 1943 as a nuclear weapons design laboratory and was 
formerly known as the Los Alamos Scientific Laboratory. Its facilities are located on approximately 11,300 ha 
(28,000 ac), approximately 40 km (25 mi) northwest of Santa Fe, New Mexico. 

Los Alamos National Laboratory is a multidisciplinary research facility engaged in a variety of programs for 
DOE and other Government agencies. Its primary mission is the nuclear weapons Stockpile Stewardship and 
Management Program and related emergency response, arms control, and nonproliferation and environmental 
activities. Los Alamos National Laboratory conducts research and development activities in the basic sciences, 
mathematics, and computing with applications to these mission areas and to a broad range of programs, 
including nonnuclear defense; nuclear and nonnuclear energy; atmospheric, space, and geosciences; bioscience 
and biotechnology; and the environment. Table 3-22 illustrates current missions at Los Alamos National 
Laboratory. 

a e -T bl 3 22 C urrent a1or ISSIODS at M" M". L AI OS amos N" a tiona IL b a orat'!_ry 
Mission IJescrlptWn 

Nuclear Weapons Stockpile stewardship; production of nuclear and nonnuclear components; pit 
surveillance; tritium production research and development 

Arms Control and Nonproliferation Intelligence analysis; technology research and development; treaty verification; 
fissile material control; counterproliferation analysis 

Energy Research, Science, and Neutron science (e.g., at LANSCE); scientific computing; fusion energy; health and 
Technology environmental research; high energy and nuclear physics; basic energy sciences 

Energy Technology Fossil; nuclear 

Environmental Environmental restoration; waste management and treatment 

Non-DOE Missions Conventional weapons; computing, modeling, and simulation 

In regard to nuclear weapons, Los Alamos National Laboratory is responsible for the design of the nuclear 
explosive package in certain U.S. weapons. Los Alamos National Laboratory maintains research, design, 
development, testing (including nuclear testing), surveillance, assessment, and certification capabilities in 
support of the Stockpile Stewardship and Management Program. In addition, since the end of the Cold War, 
Los Alamos National Laboratory conducts the pit surveillance program and some manufacturing of nuclear 
and nonnuclear components due to termination of the nuclear weapons mission at the Mound, Pinellas, and 
Rocky Flats Plants. 

3.3.1 Land Resources 

0 Land Use-Los Alamos National Laboratory is located in north-central New Mexico, 97 km (60 mi) north
northeast of Albuquerque, 40 km (25 mi) northwest of Santa Fe, and 32 km (20 mi) southwest of Espanola 
in Los Alamos and Santa Fe Counties. The associated communities of Los Alamos and White Rock are 
in Los Alamos County. Figure 3-15 shows the geographical location of Los Alamos National Laboratory. 
The 11,300-ha (28,000-ac) Los Alamos National Laboratory site and adjacent communities are situated on 
the Pajarito Plateau, which consists of a series of finger-like mesas separated by deep canyons that run from 
the Jemez Mountains on the west toward the Rio Grande Valley on the east. Mesa tops range in elevation 
from approximately 2,400 m (7,800 ft) on the west to about 1,900 m (6,200 ft) on the east (LANL 1994b). 

3-57 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

New 
Mexico 

··-··-,·-··1 . . 
I 

Cuba 

-- Mojor highwoy 

Secondory highwoy 

1--+--+ Roi/rood 

County boundory 

• City 

Los Alamos 
National 

Laboratory 

SANDOVAL 

TAOS 

( . 
\ 

;· 
'·· ,;·' Espanola ,. 

·-··-··-··L- / 
_; • .• •• MORA 

I 
~"·-ll:·-··-

. 
I 

I . . 
I . 

SAN MIGUEL 

Figure 3-15 Los Alamos National Laboratory, New Mexico, and Region 
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The developed acreage of Los Alamos National Laboratory consists of 49 active technical areas of laboratory 
facilities and support infrastructure, which accounts for only a small portion of the total land area. Most of 
Los Alamos National Laboratory is undeveloped to provide security, safety, and expansion possibilities for 
future mission requirements. There are no agricultural activities present at Los Alamos National Laboratory, 
nor are there any prime farmlands. However, a trailer court with a population of approximately 500 persons 
is located on a parcel of private property that is surrounded by Los Alamos National Laboratory. This court 
is located along Route 501 in the northern part of Los Alamos National Laboratory (Figure 3-16). 

The surrounding land is largely undeveloped with large tracts north, west, and south of the Los Alamos 
National Laboratory site administered by the U.S. Forest Service (Santa Fe National Forest), the National Park 
Service (Bandelier National Monument), and Los Alamos County. The San Ildefonso Pueblo borders the 
Los Alamos National Laboratory site to the east (LANL 1994b). The closest offsite residences to Los Alamos 
National Laboratory, other than those in the trailer park, are approximately 3 m (10ft) from the northern 
boundary. 

Additional information about land resources at the site can be found in the Storage and Disposition of 
Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement (DOE 1996a) and 
the Draft Site-Wide Environmental Impact Statement for Continued Operation of the Los Alamos National 
Laboratory (LANL 1998). 

3.3.2 Site Infrastructure 

0 Baseline Characteristics--Los Alamos National Laboratory contains extensive research and development 
facilities. To support current missions and functions, an extensive infrastructure exists. Baseline 
characteristics for this infrastructure are presented in Table 3-23. 

a e - OS T bl 3 23 L AI amos a bona a oratory N . IL b B r Ch aseme aractensbcs 
Characteristics Current Vsage 

Land 
Area (ha) 11,300 
Roads (km) 137 
Railroads (km) 0 

Electrical 
Energy Consumption (MWh/yr) 381,425 
Peak Load (MWe) 87 

Fuel 
Natural Gas (m3/yr) 43,414,560 
Liquid (Uyr) 0 
Coal (t/yr) 0 

Steam (kg/hr) 33,554 

MWhlyr =megawatt hours per year MWe =megawatts electric m3/yr =cubic meters per year Uyr =liters per year 
t/yr = tons per year 

Source: Adapted from DOE 1996a. 

Locally, Los Alamos National Laboratory is supplied with electricity by a Los Alamos County/DOE power 
pool. It also has a 20-megawatt electric gas-fired generating plant in Technical Area 3. Electricity is 
transmitted to the site and the county over two 115-kilovolt lines, one from Santa Fe (Norton Generating 
Station) and one from Albuquerque (Reeves Generating Station). These lines enter Los Alamos National 
Laboratory near Technical Area 5 (Eastern Technical Area substation). Electricity is distributed throughout 
the site via 13.2-kilovolt lines. The 115-kilovolt system includes a loop that ties substations at Technical 
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Areas 3, 5, and 53 together. This looping ensures a power supply throughout Los Alamos National Laboratory 
should outages occur in any major line. The total annual power consumption is considerably below the 
transmission capacity of the system. The subregional electric power pool from which Los Alamos National 
Laboratory draws its power is the Arizona-New Mexico Power Area. Capabilities of this power pool are 
summarized in Table 3-24. 

T bl 3 24 A. N M . S b a e - nzona- ew eXICO u reg10na 
Characteristics 

Type Fuel3 

Coal 

Nuclear 

Hydro/geothermal 

OiVgas 

Otherb 

a Percentages do not total l 00 percent due to rounding. 
b Includes power from both utility and nonutility sources. 
Source: Adapted from DOE 1996a. 

3.3.3 Air Quality and Noise 

· .. 
IP ower P I El t . IS 00 ec nca om mary 

l!:ntrgyProduction 

57% 

24% 

4% 

15% 

0.3% 

0 Meteorology and Climatology-Los Alamos has a semiarid, temperate mountain climate. The climate 
averages for atmospheric variables such as temperature, moisture, and precipitation are based on 
observations made at the technical area (TA)-6 Los Alamos National Laboratory weather station from 1961 
through 1990. The meteorological conditions described here are representative of conditions on the 
Pajarito Plateau at an elevation of approximately 2,250 m (7 ,400 ft) above sea level, including the area in 
and around TA-55. The average annual temperature at Los Alamos National Laboratory is 8.8°C (47.9°F); 
temperatures vary from an average daily minimum of -8.3 oc (1 rF) in January to an average daily 
maximum of27.2°C (81 °F) in July. The large daily range in temperature of approximately 13°C (23°F) 
results from the site's relatively high elevation and dry, clear atmosphere, which allows high insolation 
during the day and rapid radiative losses at night. The average annual precipitation is 47.6 em (18.7 in), 
but is quite variable from year to year (LANL 1997). 

Los Alamos winds are generally light, averaging 2.8 m/s (6.3 mph). Strong winds are most frequent during 
the spring when peak gusts often exceed 22 m/s (50 mph). The highest recorded wind gust was 34.4 m/s 
(77 mph). Because the terrain is complex, heating and cooling rates are uneven over the Los Alamos 
National Laboratory area, which results in local thermally generated winds (LANL 1994b). 

Figure 3-17 shows annual mean windspeed and wind direction frequencies for Los Alamos National 
Laboratory for 1991. Data are from the Technical Area (TA)-6 meteorological tower, which is the most 
representative tower data for TA-55. The maximum wind direction frequency is from the south-southwest 
with secondary maxima from the south and southwest. The mean windspeed toward the north-northeast 
is 3.2 m/s (7.2 mph). The average annual windspeed is 2.8 m/s (6.3 mph) (DOE 1996a). Data collected 
at the TA-6 meteorological tower for 1991 indicate that unstable conditions occur approximately 
4.5 percent of the time, neutral conditions approximately 21 percent of the time, and stable conditions 
approximately 34 percent of the time, on an annual basis. 
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CJ Air Quality-Los Alamos National Laboratory is located within the New Mexico Intrastate Air Quality 
Control Region No. 157. None of the areas within Los Alamos National Laboratory and its surrounding 
counties are designated as nonattainment areas with respect to any of the National Ambient Air Quality 
Standards (40 CFR Part 81.332). 

For locations that are in an attainment area for criteria air pollutants, Prevention of Significant Deterioration 
(PSD) regulations limit pollutant emissions from new sources and establish allowable increments of 
pollutant concentrations. Allowable PSD increments currently exist for three pollutants (N02, S02, and 
PM 10). Three PSD classifications are designated based on criteria established in the Clean Air Act 
amendments. Class I areas include national wilderness areas, memorial parks larger than 2,020 ha 
(5,000 acres), and national parks larger than 2,430 ha (6,000 acres). Class II areas include all areas not 
designated as Class I. No Class III areas have been designated. 

One Prevention of Significant Deterioration Class I Area, the Bandelier National Monument's Wilderness 
Study Area, borders Los Alamos National Laboratory to the south. Los Alamos National Laboratory has 
not been subject to Prevention of Significant Deterioration requirements (LANL 1994b ). 

Table 3-25 presents estimated emission rates for criteria and toxic/hazardous air pollutants at Los Alamos. 

Table 3-25 Emission Rates of Criteria and Toxic/Hazardous Air Pollutants at Los Alamos 
N . lL b a a tiona a oratory 

' Pollutant Emission Rate (kglyr) 

Criteria Pollutants 

co 16,756 

N02 67,904 

PM10 2,731 

so2 246 

Lead 26 

Other Regulated Pollutants 

Asbestos 
(b) 

Beryllium 
(b) 

Heavy Metals 
(b) 

Hydrogen Sulfide 
(b) 

Nonmethane Hydrocarbons 
(b) 

Photochemical Oxidants 
(b) 

Total Reduced Sulfur 
(b) 

Total Suspended Particulates 2,731 

Hazardous and Other Toxic Pollutants (c) 

• Estimated 1996 emissions for all pollutants except lead. Estimated 1990 emissions for lead; no 1996 data available. 
b No emissions of this pollutant listed. 
c No toxic pollutants would be emitted by the proposed processing alternatives. The Draft EIS listed various toxic pollutants which would not be 

emitted from any of the proposed alternatives and so are not necessary to assess baseline or cumulative air quality impacts. 
Source: LANL 1997, DOE 1996a. 

3-63 



Final EJS on Manasement of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

These emissions are presented for the purpose of comparison with other sites addressed in this EIS and were 
not modeled to estimate air pollutant concentrations. 

Criteria pollutants-nitrogen dioxide, carbon monoxide, ozone, lead particulate matter, and sulfur 
dioxide-make up approximately 79 percent of the stationary source emissions at Los Alamos National 
Laboratory. The source of these criteria pollutants is combustion in power plants, steam plants, asphalt plants, 
and local space heaters. Toxic and other hazardous pollutants represent the remaining 21 percent of emissions 
from stationary sources at Los Alamos National Laboratory. These emissions are generated by equipment 
surface cleaning, coating processes, and acid baths and include gases, vapors, metal dusts, and miscellaneous 
emissions such as wood dust, hazardous gases, and plastics (LANL 1994b ). 

Table 3-26 presents the monitored ambient air concentrations for criteria pollutants for 1992 and other 
pollutants of concern for 1990 at Los Alamos National Laboratory. These concentrations are based on 
monitoring data from monitors located adjacent to the Bandelier National Monument. These concentrations 
are in compliance with applicable guidelines and regulations. 

Table 3-26 Comparison of Baseline Air Pollutant Concentrations with Most Stringent Applicable 
Reg_ulations and Guidelines at Los Alamos National Laboratory, 1990 and 1992 

Most Stringent Regulation or ··.· •· '· Monitored 
Pollutant Aver4ging Time Guideline (pg!m3) ConcmtrtJtion (pg!Jtil) 

Criteria Pollutants 

co 

N02 

Ozone 

PM we 

Lead 

Other Regulated Pollutantsg 

Asbestos 
Beryllium 

Heavy metals 

Hydrogen sulfide 

Nonmethane hydrocarbons 

Photochemical oxidants 

Total reduced sulfur 

Total suspended particulates 
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8-hour 
1-hour 

Annual 
24-hour 

8-hour 

Annual 
24-hour 

Annual 
24-hour 

Annual 
24-hour 
3-hour 

Calendar quarter 

30-day 
Calendar quarter 

30-day 

30-day 

1-hour 

3-hour 

1-hour 

30-minute 

Annual 
30-day 
7-day 

24-hour 

7,689a ll5 
11,578b 630 

73a 3.8 
145a c 

157b d 

sob 8 
150b 21 

15b e 
65b e 

40a 1.3 
262a c 

1,300b c 

1.5b c 

O.Qla c 
f 0.00002 

0.01a c 

lOa c 

14a c 

100a c 

ll8a 151 

3.9a c 

60a 8 
90a <21 
110a <21 
150a 21 
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a State standard. 
b Federal standard. 
c No monitoring data available; baseline concentrations assumed less than applicable standard. 
d Ozone, as a criteria pollutant, is not directly emitted or monitored by the site. EPA recently revised the ambient air quality standards 

for ozone. The new standards, finalized on July 18, 1997, change the ozone primary and secondary standards from a 1-hour 
concentration of 235 ~rnlm3 (0.12 ppm) to an 8-hour concentration of 157 ~g/m3 (0.08 ppm). 

e EPA recently revised the ambient air quality standards for particulate matter. The current PM 10 (particulate matter size less than 
or equal to 10 micrometers) annual standard is retained and two PM25 (particulate matter size less than or equal to 2.5 micrometers) 
standards are added. These standards are set at 15 ~glm3 (3-year average arithmetic mean based on community-oriented monitors) 
and 65 ~g/m3 (3-year average of the 98th percentile of 24-hour concentrations at population-oriented monitors). The current 
24-hour PM 10 standard is revised to be based on the 99th percentile of 24-hour concentrations. Insufficient emissions, modeling, 
and monitoring data exist for estimating concentrations of PM25. 

f No standard. 
g Mandated by New Mexico. 
Source: Adapted from DOE 1996a. 

3.3.4 Water Resources 

0 Surface Water-The Rio Grande River is the major surface water feature in north-central New Mexico. 
All surface water drainage and groundwater discharge from the Pajarito Plateau ultimately arrives at 
the Rio Grande. The Rio Grande at Otowi, just east of Los Alamos, has a drainage area of 
37,037 square kilometers (km2) (14,300 square miles [mi2]) in southern Colorado and northern New 
Mexico (DOE 1995e). 

Eleven drainage areas, with a total area of 212 km2 (82 mi ~ pass through the eastern boundary of 
Los Alamos National Laboratory. Runoff from heavy thunderstorms and heavy snowmelt reaches the 
Rio Grande several times a year from some drainages. Los Alamos, Pajarito, and Water Canyons have 
drainage areas greater than 26 km2 (10 mi2). Pueblo Canyon has a drainage area of 21 km2 (8 mi2); all 
others have less than 13 km2 (5 mi2). The overall flood risk to Los Alamos National Laboratory is low 
because nearly all the structures are located on the mesa tops, from which runoff drains rapidly into the deep 
canyons (DOE 1995e). The hydrological features at Los Alamos National Laboratory are depicted in 
Figure 3-18. No surface water is withdrawn at Los Alamos National Laboratory for either drinking water 
or facility operations (DOE 1993c). 

Existing wastewater generation from Los Alamos National Laboratory is approximately 1,351 million Llyr 
(357 gallyr). Permitted effluent discharges at Los Alamos National Laboratory into 10 of the major 
watersheds from the currently active National Pollutant Discharge Elimination System permitted industrial 
outfalls (Bradford 1996, DOE 1996c). 

Los Alamos National Laboratory has three wastewater treatment facilities: Sanitary Waste Water Systems 
Consolidation plant, the Radioactive Liquid Waste Treatment Facility, and the High Explosives Wastewater 
Treatment Facility. Industrial effluent that does not go through these centralized treatment facilities is 
discharged to the environment through outfalls. The outfalls at Los Alamos National Laboratory are covered 
by National Pollutant Discharge Elimination System Permit NM0028355. In the National Pollutant 
Discharge Elimination System Permit, these outfalls are grouped by category according to effluent source 
type. The National Pollutant Discharge Elimination System Pemtit contains discharge limitations for each 
category of outfall based on the physical and chemical characteristics of each wastewater type. Any effluent 
discharging to a watercourse must also meet the New Mexico Water Quality Control Commission's 
Standards for Interstate and Intrastate Streams which are promulgated by New Mexico's Environmental 
Improvement Board and established in the New Mexico Water Quality Act (74-6-1 to 74-6-4, 7-6-6 to 
74-6-13, NMSA 1978). The c\urrent designated uses include livestock watering and wildlife habitat. The 
number of Los Alamos National Laboratory outfalls in use at any given time changes 
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as individual projects, such as research and development projects, are started and completed at various 
Los Alamos National Laboratory locations (DOE 1996c). 

Surface water quality monitoring results indicate that the overall compliance for sanitary and industrial 
discharges during 1995 was 100 percent and 98 percent, respectively. Additional information about surface 
water quality at the site can be found in the publication Environmental Surveillance at Los Alamos During 
1995 (LANL 1996). 

• Water Rights and Permits-Water rights in New Mexico fall under the Doctrine of Prior Appropriations. 
Under this doctrine, the user who first appropriated water for a beneficial use has priority to use the 
available water supply over a user claiming rights at a later time. All natural water flowing in streams 
and water courses in New Mexico is considered to be public and subject to appropriation for beneficial 
use. Beneficial use is the basis, measure, and limit of the right to use water. No water right, therefore, 
may be granted or claimed for more than the amount that can be beneficially used. DOE owns combined 
surface and groundwater rights. These rights include the withdrawal of 5,541.3 acre-ft/yr (approximately 
6,835 million Llyr) from a variety of wells and surface diversions under licenses RG-485 through 
RG-488, 1503, 1802, and 1802-B. DOE also owns a contract for 1,200 acre-ft/yr (1,480 million Llyr) 
of San Juan/Chama Diversion water. 

0 Groundwater-Groundwater in the Los Alamos National Laboratory area exists in three modes-in 
shallow alluvium in canyons, in perched groundwater, and in the main aquifer. The main aquifer consists 
mostly of clastic sediments within the Santa Fe Group and the Puye Formation. Nearly all groundwater 
at Los Alamos National Laboratory is obtained from deep wells that produce water from this aquifer. A 
minor amount of groundwater at Los Alamos National Laboratory is obtained from springs. Most 
aquifers that lie beneath Los Alamos National Laboratory, with the exception of perched zones, are 
considered Class II aquifers, having current sources of drinking water and other beneficial uses 
(DOE 1993c). 

The most productive area lies in the central portion of the Pajarito Plateau and includes the Pajarito well 
field. The average drawdown for these wells is 12m (39.4 ft). The rate of movement of water in the aquifer 
is approximately 12 to 29 m (39.4 to 95.1 ft) per year (DOE 1996a). 

• Groundwater Quality- Most of the wells in the Pajarito Plateau yield fresh water (total dissolved solids 
less than 500 mg/1), although some wells east of the site have a higher total dissolved solids content 
(1,000 mg/L or more). The primary, secondary, and radiochemical groundwater quality, as measured 
from wells and springs in the main aquifer, were below DOE's derived concentration guides or the New 
Mexico standards applicable to a DOE drinking water system (DOE 1993c). All parameters were below 
the applicable water quality criteria or standard in the main aquifer in 1993. Additional information about 
groundwater quality at the site can be found in the Storage and Disposition of Weapons-Usable Fissile 
Materials Final Programmatic Environmental Impact Statement (DOE 1996a) and the Draft Site-wide 
Environmental Impact Statement for Continued Operation of the Los Alamos National Laboratory 
(LANL 1998). 

• Groundwater Availability and Use-Los Alamos National Laboratory, the nearby communities of 
Los Alamos and White Rock, and Bandelier National Monument are entirely dependent on groundwater 
for their water supply. The water supply is primarily obtained from well fields. During 1993, total 
production from the wells for potable and nonpotable use was 5,519 million L (1,458 million gal). 
Los Alamos National Laboratory's water system had an average demand equal to about 81 percent of its 
current allotment of 6,800 million Llyr (1 ,800 million gal/yr). The site's water system and wells supply 
the Los Alamos townsite, the White Rock Community, and the Bandelier National Monument facilities. 
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Two new wells have been drilled at Los Alamos National Laboratory, one of which began pumping in 
the summer of 1992. The new wells are expected to supplant the now abandoned Los Alamos field. 
Water is taken from depths of 245 to 550 m (804 to 1,805 ft). 

Over the next 50 years, increases in water use may require one of the following: use of the 
1,500 million Uyr (396 million gal/yr) of San Juan-Chama water (releasing the water in exchange for 
excess pumping) and/or establishment of credit for return flow (DOE 1993c). 

3.3.5 Geology, Soils, and Seismology 

0 Geology and Soils--Los Alamos National Laboratory is located on the Pajarito Plateau. The surface of 
the plateau is dissected by deep, southeast-trending canyons separated by long, narrow mesas. The 
Pajarito Plateau is capped by the Bandelier Tuff, a geologic unit comprising a massive pumiceous tuff 
breccia of ash-flow origin and a succession of cliff-forming welded ash flows. The tuff is underlain by 
sedimentary and volcanic rocks of the Santa Fe Group (DOE 1979). 

The site is underlain by soil types varying in texture from clay and clay loam to gravel. More than 95 percent 
of the soils are developed on acidic volcanic rocks. Because of the topographic relief of the Pajarito Plateau, 
rock outcrops occur on more than 50 percent of the site area. The soils are acceptable for standard 
construction techniques. No soils in Los Alamos County have been designated prime farmland or Soil of 
Statewide Importance for New Mexico (DOE 1996a). 

Detailed information about site geology and soils can be found in the Draft Site-Wide Environmental Impact 
Statement for Continued Operation of the Los Alamos National Laboratory (LANL 1998). 

0 Seismology-Los Alamos National Laboratory lies within seismic Zone 2. The strongest earthquake in 
the last 100 years within an 80-km (50-mi) radius was estimated to have a magnitude of 5.5 to 6 and a 
modified Mercalli intensity of Vll. Studies suggest that several faults have produced seismic events with 
a magnitude of 6.5 to 7.8 in the last 500,000 years. Los Alamos National Laboratory operates a seismic 
hazards program that monitors seismicity through a seismic network and conducts studies in 
paleoseismology. Major faults at Los Alamos National Laboratory include the Pajarito, Rendija Canyon, 
and Guaje Mountain faults (Figure 3-19). Specific details regarding these faults are shown in Table 3-
27. As presented in the table, the Guaje Mountain fault last moved between 4,000 and 6,000 years ago. 
There is no evidence of movement along the Pajarito fault system during historical times (DOE 1995e). 
It is believed that the Rendija Canyon Fault (which is closest to TA-55) last moved between 8,000 and 
9,000 years ago (LANL 1998). The 100-year earthquake at Los Alamos is regarded as having a 
magnitude of 5, with an event of magnitude 7 being the maximum credible earthquake (DOE 1979). 
These values are currently used in design considerations at Los Alamos National Laboratory. In 1996 
through 1997, LANL geologists conducted detailed geologic mapping studies in and around TA-55 and 
geologic trenching studies on the Pajarito Fault. Results from these studies are currently under review 
(LANL 1998). Geological concerns associated with the Los Alamos National Laboratory area include 
potential downslope movements in association with regional seismic activity. Although isolated rockfalls 
commonly occur from the canyon rims, landslides are an unlikely hazard at Los Alamos because of the 
dry climate, the deep water table, and the rock characteristics. Although the area has the potential for 
future volcanic eruptions, the periodicity and structural development of past eruptions indicate a low 
probability of an eruption occurring within the next 1,000 years (DOE 1979). Additional details can be 
found in Appendix D, Section D 3.3.3.3. 
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Approximate Most Recent Maximum Potential 
Name Length Mi (km) Type Movement Earlhquake a 

Pajarito 26 mi (42 km) Normal, down-to-the-east b Approximately 45,000 7 
to 55,000 years ago 

Rendija Canyon 6 mi (10 km) Normal, down-to-the-west 8,000 to 9,000 or 6.5 
23 ,000 years ago 

Guaje Mountain 8 mi (14 km) Normal, down-to-the-west 4,000 to 6,000 years 6.5 
ago 

a Richter Magnitude 
b The crustal block on the east side of the fault slips downward toward the east when fault movement occurs. This results in a fault 

plane for the Pajarito Fault, for example, which runs under Los Alamos National Laboratory toward the east. A normal west fault 
involves the crustal block on the west side of the fault slipping downward toward the west. 

3.3.6 Ecology 

0 Terrestrial Resources- Los Alamos National Laboratory lies within the Colorado Plateau Province. 
Ecosystems within the laboratory site itself are diverse due to the 1,500-m (5,000-ft) elevational gradient 
from the Rio Grande on the southeastern boundary to the Jemez Mountains, 20 km (12.4 mi) to the west, 
and to the many canyons with abrupt slope changes that dissect the site. Only a small portion of the total 
land area at Los Alamos National Laboratory has been developed. The remaining land has been classified 
into six major vegetative communities. Within Los Alamos National Laboratory, the predominant 
community types are juniper grassland in the eastern third, pinyon-juniper in the central third, and 
ponderosa pine in the western third. The juniper-grassland community is found along the Rio Grande 
on the eastern border of the Pajarito plateau and extends upward on the south-facing sides of the canyons 
at 1,700 to 1,900 m (5,600 to 6,200 ft). The pinyon-juniper community, generally found in the 1,900- to 
2,100-m (6,200- to 6,900-ft) elevation range, includes large portions of the mesa tops and north-facing 
slopes at the lower elevations. The ponderosa pine community is found in the western portion of the 
plateau and on mesa tops in the 2,100- to 2,300 m (6,900- to 7,500-ft) elevation range. Coniferous trees 
are the dominant vegetation in the Los Alamos National Laboratory environs, with pinyon pine and one
seed juniper predominant below 2,100 m (6,900 ft), and ponderosa pine and Douglas fir predominant 
above that elevation (DOE 1995). Almost 350 vascular plant species have been found, or are likely to 
be found, on Los Alamos National Laboratory (DOE 1979). 

Terrestrial animal species that can be found on or near Los Alamos National Laboratory include 
1 amphibian, 9 reptile, 189 bird, and 45 mammal species. Undeveloped areas within Los Alamos National 
Laboratory provide habitat for a diversity of terrestrial wildlife. Species lists have been compiled from 
observational data and published data, but the occurrence of some species has not been verified. Among 
vertebrates, the collared lizard, eastern fence lizard, and whiptaillizard are some of the reptiles found at 
Los Alamos National Laboratory. Typically, these are found at elevations between 1,910 and 2,134 m 
(6,265 and 7,000 ft). Bird species that nest in the area include the Mexican spotted owl, great-horned owl, 
and red-tailed hawk among the raptors, and Say's phoebe lesser goldfinch, and American robin among other 
types. 

Overwintering species include the scrub jay, common raven, and house finch. Migratory birds and their 
nests and eggs are protected by the Migratory Bird Treaty Act. Eagles are similarly protected by the Bald 
Eagle Protection Act (DOE 1996a). 
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Some of the larger mammals at Los Alamos National Laboratory are the American black bear, coyote, and 
raccoon, while the smaller species include the Mexican woodrat, deer mouse, Abert's squirrel, and mountain 
cottontail. The most important and prevalent big game species at Los Alamos National Laboratory are mule 
deer and elk. Since 1980, the number of elk using Los Alamos National Laboratory lands increased 
significantly. Studies of elk conducted from 1991 to 1993 revealed increased use of habitats north and 
northeast of previously documented high-use areas. There have also been concerns about increases in motor 
vehicle accidents involving elk and deer in the Los Alamos National Laboratory area. Los Alamos National 
Laboratory lands have traditionally been a transitional area for wintering elk and mule deer. More recently, 
these two species have been using Los Alamos National Laboratory property on a year-round basis 
(DOE 1996a). 

0 Wetlands-National Wetland Inventory maps show that most Los Alamos National Laboratory wetlands 
occur in canyons that drain to the Rio Grande. Wetlands are found in most of the canyons on the 
laboratory site including Pueblo, Los Alamos, Sandia, Mortendad, Pajarito, Water, Ancho, Chaquchi, and 
White Rock (Rio Grande) Canyons. Wetlands have also developed in the vicinity of outfalls from 
Los Alamos National Laboratory facilities. Most wetlands are classified as riverine intermittent, meaning 
they may contain flowing water part of the year and may contain pooled water or be dry the remainder 
of the year. Palustrine emergent and/or scrub-shrub wetlands are also indicated in sections of Pueblo, 
Los Alamos, Sandia, Pajarito, and Ancho Canyons. Most of the riverine and palustrine wetlands known 
to exist at Los Alamos National Laboratory are designated as temporary or seasonal by the National 
Wetlands Inventory maps (DOE 1996a). 

0 Aquatic Resources-Aquatic habitats at Los Alamos National Laboratory are limited to the Rio Grande 
and several springs and intermittent streams in the canyons. Some of these habitats currently receive 
National Pollutant Discharge Elimination System-permitted wastewater discharges. The springs and 
streams at Los Alamos National Laboratory do not support fish; however, many other aquatic species 
thrive in these waters. 

The Rio Grande is located along the southeastern property boundary and supports populations of common 
carp, chub, white sucker, and carpsucker. Game fish inhabiting the Rio Grande in the vicinity of 
Los Alamos National Laboratory include the channel catfish and brown trout. 

0 Threatened and Endangered Species-Table 3-28 lists Federal- or State-listed threatened, endangered, 
and other special status species may be found on and in the vicinity of Los Alamos National Laboratory. 
Four of these species have been observed on Los Alamos National Laboratory. The Federal-listed species 
recorded onsite include the Mexican spotted owl, the bald eagle, which winters along the Rio Grande 
River, and the peregrine falcon, which historically nested onsite and occasionally still forages there. 
Los Alamos National Laboratory canyons provide suitable nesting, roosting, and foraging habitats for the 
Mexican spotted owl. No critical habitat for threatened or endangered species, as designated under the 
Endangered Species Act (50 CFR 17.95; 50 CFR 17.96), exists on Los Alamos National Laboratory; 
however, critical habitat for the Mexican spotted owl has been designated in areas bordering the northern 
and western boundaries of Los Alamos National Laboratory (60 FR 29914). 

3.3. 7 Cultural and Paleontological Resources 

More than 1,300 prehistoric sites and 80 historic resources have been recorded at Los Alamos National 
Laboratory, and approximately 95 percent of these sites and 90 percent of the resources are considered eligible 
or potentially eligible for the National Register of Historic Places. Native Americans in the area include the 
six Tewa-speaking Pueblos of the northern Rio Grande Valley (San Ildefonso, San Juan, Santa Clara, Nambe, 
Tesuque, and Pojoaque) and the Cochiti and Jemez Pueblos. None of the formations within Los Alamos 
National Laboratory are known to be fossiliferous. Additional information about cultural and paleontological 
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resources at the site can be found in the Draft Site-Wide Environmental Impact Statement for Continued 
Operation of Los Alamos National Laboratory (LANL 1998). 

Table 3-28 Federal- and State-Listed Threatened, Endangered, and Other Special Status Species 
That May Be Found at or in the Vicinity of Los Alamos National Laboratory 

Common Name 

Manunals 
Big free-tailed bat 
Cave myotis 
Fringed myotis 
Goat peak pika 
Long-eared myotis 
Long-legged myotis 
New Mexican meadow jumping mouse 
Occult little brown bat 
Pale Townsend's big-eared bat 
Small-footed myotis 
Spotted bat 
Yumamyotis 

Birds 
Bald eagleb, c 
Broad-billed hummingbird 
Common black hawk 
Ferruginous hawk 
Gray vireo 
Mexican spotted owlc 
Northern goshawkc 
Peregrine falcon b. c 
Southwestern willow flycatcher 
Western burrowing owls 
White-faced ibis 
Whooping craneb 

Fish 
Flathead chub 
Rio Grande silvery minnow 

Invertebrates 
Say's pond snail 

Plants 
Checker lily 
Giant helleborine orchidc 
Paper-spined cactus 
Sandia alumroot 
Santa Fe cholla 
Wood lily 

,;: Scientific N~ 

Nyctinomops macrotis 
Myotis velifer 
Myotis thysanodes 
Ochotona princeps nigrescens 
Myotis evotis 
Myotis volans 
Zapus hudsoniums luteus 
Myotis lucifugus occultus 
Plecotus townsendii pallescens 
Myotis ciliolabrum 
Euderma maculatum 
Myotis yumanensis 

Haliaeetus leucocephalus 
Cynanthus latirostris 
Beuteogallus athracinus 
Buteo regalis 
Vireo vicinior 
Strix occidental is Iucida 
Accipiter gentilis 
Falcon peregrinus 
Empidonax traillii extimus 
Athene cunicularia hypugea 
Plegadis chihi 
Grus americana 

Platygobio gracilis 
Hybognathus amarus 

Lymnaea caperata 

Fritillaria atropurpurea 
Epipactis gigantea 
Pediocactus papyracanthus 
Heuchera pulchella 
Opuntia viridijlora 
ilium philadelphicum var. andinum 

Status4 

Federal State 

C2 NL 
C2 NL 
C2 NL 
C2 NL 
C2 NL 
C2 NL 
C2 T 
C2 NL 
C2 NL 
C2 NL 
C2 T 
C2 NL 

T T 
NL T 
NL T 
C2 NL 
NL T 
T NL 

C2 NL 
E (S/A) E 

E T 
C2 NL 
C2 NL 
E E 

C2 NL 
E T 

NL E 

NL R 
NL RS 
C2 NL 
NL RS 
C2 E 
NL E 

a Status codes: C2 - Federal candidate - Category 2 (possibly appropriate for listing); E - Endangered; NL - not listed; R - State rare 
plant review list; RS- State rare and sensitive plant species; T- threatened; S/A- protected under the similarity of appearances 
provision of the Endangered Species Act. 

b U.S. Fish and Wildlife Service Recovery Plan exists for this species. 
c Species recorded on Los Alamos National Laboratory. 
Source: Adapted from DOE 1996a. 
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3.3.8 Socioeconomics 

0 Regional Economy-Between 1980 and 1990, the civilian labor force in the regional economic area 
increased from 74,759 to 100,257, a 34-percent increase (annual average increase of 3.4 percent). The 
regional economic area encompasses seven counties around the site located in New Mexico. In 1994, 
unemployment in the regional economic area was 6.2 percent compared to 6.3 percent for New Mexico. The 
region's per capita income of $17,689 in 1993 was approximately 8.2 percent higher than New Mexico's 
per capita income of $16,346. The regional economic area and New Mexico have similar employment 
patterns. The service sector accounts for the largest share of total employment in both the region 
(31 percent) and in New Mexico (28 percent). Manufacturing employment accounted for 4 percent of the 
total regional employment but 6 percent of the total State employment (DOE 1996a). 

0 Population and Housing-Between 1980 and 1992, the population residing within the Los Alamos 
National Laboratory region of influence grew from 122,241 to 158,249, an increase of 29.5 percent (annual 
average increase of 2.5 percent). The region of influence is a three-county area (Los Alamos County, 
Rio Arriba County, and Santa Fe County) in which almost 90 percent of all site employees reside. Within 
the region of influence, however, Santa Fe County increased by 39.6 percent (annual average increase of 
3.3 percent). Population growth in Los Alamos was nearly stagnant during the same period. The 
unincorporated communities of Los Alamos and White Rock in Los Alamos County are included in the 
county population and housing analysis (DOE 1996a). 

The number of housing units increased from 46,006 in 1980 to 63,386 units in 1990, an increase of 
37.8 percent (annual average increase of 3.8 percent). The 1990 homeowner vacancy rate in the region of 
influence was 2.3 percent. The rental vacancy rate for the region of influence counties was 7.7 percent. 
Figure 3-20 shows the racial and ethnic composition of minorities residing within an 80-km (50-mi) radius 
of Los Alamos National Laboratory at the time of the 1990 census. 

250.---------------~~----------------------------~ 

200 

Population 150 
(Thousands) 

100 

50 

0 

Minority Population Breakout 

Figure 3-20 Racial and Ethnic Composition of the Minority Population Residing 
Within 80 km (50 mi) of the Los Alamos National Laboratory 
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As a percentage of the total state population, the State of New Mexico has the largest minority population 
among the contiguous Unites States. During the decennial census of 1990 (DOC 1992b ), minorities were 
found to comprise nearly 50 percent of New Mexico's population. Minorities comprised approximately 54 
percent of the population residing within 80 km (50 mi) of candidate facilities at Los Alamos National 
Laboratory. Nearly 46 percent of the total population at risk was Hispanic, while 7 percent of the total 
population at risk was comprised of Native Americans. Together, Hispanics and Native Americans 
comprised over 97 percent of the total minority population in the area potentially impacted by the proposed 
action and alternatives. Among the Native American pueblos in the Los Alamos-Santa Fe Area, the Pueblo 
of San Ildefonso, Pueblo of Santa Clara, Pueblo de Cochiti, and Pueblo of Jemez are closest in proximity 
to Los Alamos National Laboratory. Lands of the San Ildefonso Pueblo are adjacent to the eastern boundary 
of Los Alamos National Laboratory (see Figure 3-19). As illustrated in Figure 3-21, the minority 
population exceeded 48 percent of the total population (more than twice the national minority percentage 
in 1990) in areas throughout the potentially affected region. 

As shown in Table F-3 of Appendix F, about 15 percent of the individuals residing within the region of 
influence had a self-reported income less than the poverty level. As discussed in Appendix F, the poverty 
level is a function of family size and number of unmarried children in the family under 18 years of age. The 
national percentage of individuals with income less than the poverty level in 1995 is estimated by the Census 
Bureau to be 13.8 percent. The national percentage of individuals residing in the continental United States 
with income below the poverty level was 13.3 percent at the time of the 1990 census. Figure 3-22 shows 
the distribution of poverty-level individuals residing within the region of influence. As shown in the figure, 
there are areas throughout the region of influence in which the percentage of residents with income below 
the poverty level was a factor of two or more larger than the national average. 

3.3.9 Public and Occupational Health and Safety 

0 Radiation Environment-Major sources of background radiation exposure to individuals in the vicinity 
of Los Alamos National Laboratory are shown in Table 3-29. Annual doses to individuals from background 
radiation are expected to remain constant over time. Total dose to the population changes as the population 
size changes. Background radiation doses are unrelated to Los Alamos National Laboratory operations. 

Releases of radionuclides to the environment from Los Alamos National Laboratory operations provide 
another source of radiation exposure to individuals in the vicinity of Los Alamos National Laboratory. The 
radionuclides and quantities released from Los Alamos National Laboratory operations in 1995 are listed 
in Environmental Surveillance at Los Alamos During 1995 (LANL 1996). Doses to the public resulting 
from these releases and direct radiation are presented in Table 3-30. These doses fall within regulatory 
limits given in DOE Order 5400.5 and are small in comparison to background radiation. 

Workers at Los Alamos National Laboratory receive the same dose as the general public from background 
radiation, but also receive an additional dose from working in the facilities. Table 3-31 includes the 
average, maximum, and total occupational doses to Los Alamos National Laboratory workers from 
operations during the period of 1991 through 1995. 
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LEGEND SUMMARY STATISTICS 
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Figure 3-21 Distribution of Minority Population Residing Within 80 km (50 mi) of 
Los Alamos National Laboratory 
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Figure 3-22 Distribution of Low-Income Population Residing Within 80 km (50 mi) of Los Alamos 
National Laboratory 
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Table 3-29 Sources of Radiation Exposure to Individuals in the Vicinity, Unrelated to 
Los Alamos National Laborato 0 erations 

Natural Background Radiationa 
Cosmic and external terrestrial radiation 
Internal terrestrial radiation 
Radon in homes (inhaled)b 

Other Background Radiation a, c 
Diagnostic x-rays and nuclear medicine 
Weapons test fallout 
Air travel 
Consumer and industrial products 

Total 

a LANL 1996 (Chapter 3). 
b Value for Radon is an average for the United States. 
c NCRP 1987. 

109 
40 

200 

53 
<1 

1 
10 

414 

Table 3-30 Doses to the General Public from Normal Operations at Los Alamos 
National Laboratory, 1995 (Committed Effective Dose Equivalent) 

·.···· AlmoSJ1~6-- · ···•··· !(ffiu~:i·•t :UbitJI~~·.;;i"J;tt,1t;+•!•:•,•:;:,\·.,v,; ''7{,!/:.QiPJ .··.:L••• .•... ., . ., 
Members of the General PublU: · sta1ularil~' ·· ······AduJ.t .. ·~· .. ,vi!; ;•;;:;;a~~ .< •:::Jtditlifi.G > .]!·r:A.cllW .·· 

Maximally exposed individual 
(mrem) 

Population within 80 km (50 mi)b 
(person-rem) 

Average individual within 80 km (50 
mi)e (mrem) 

10 

None 

None 

5.1 

3.2 

0.013 

4 0.58 100 5.7 

None 3.2 

None None 0.013 

a The standards for individuals are given in DOE Order 5400.5. As discussed in that Order, the 10 mrem/yr limit for airborne 
emissions is required by the Clean Air Act. The 4 mrem/yr limit is required by the Safe Drinking Water Act, and the total dose of 
100 mrernlyr is the limit from all pathways combined. 

b In 1995, this population was approximately 241,000. 
c Although the maximally exposed individual receives a dose, no population groups are exposed to any liquid pathways. 
d A I 00 person-rem value for the population is found in proposed 10 CFR Part 834 (58 FR 16268). If the potential total dose exceeds 

this value, it is required that the contractor operating the facility notify DOE. 
e Obtained by dividing the population dose by the number of people living within 80 km (50 mi) ofthe site. 
Source: LANL 1996 (Chapter 3). 

Table 3-31 Annual Doses to Onsite Workers from Normal Operations at 
OS amos a tiona a oratory, eno -L AI N . I L b P . d 1991 1995 

!·: . i. 

~e:Relellses and Direct 

,········ 
Radiatkm 

Occupational Personnel . _:i 
:< ... stat.tltml• Actualb 

Average Worker (mrem) None 16 

Maximally exposed worker (mrem) 5,000 2,000 

Total workers (person-rem) ' None 165 

a 10 CFR Part 835. DOE's goal is to maintain radiological exposure as low as reasonably achievable. This includes maintaining 
doses to individual workers so far below the DOE limit of 5,000 mrem/year that no dose is expected to exceed the DOE 
Administrative Control Level of 2,000 mrem/year (DOE 1992a). 

b DOE 1997c. The annual doses are averaged over the 5-year period. 
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A more detailed presentation of the radiation environment, including background exposures and radiological 
releases and doses, is presented in Environmental Surveillance at Los Alamos During 1995 (LANL 1996). 
In addition, the concentrations of radioactivity in various environmental media (e.g., air, water, and soil) in 
the onsite and offsite regions are presented in the same reference. 

0 Chemical Environment-The background chemical environment important to human health consists of 
the atmosphere, which may contain hazardous chemicals that can be inhaled; drinking water, which may 
contain hazardous chemicals that can be ingested; and other environmental media with which people may 
come in contact (e.g., soil through direct contact or via the food pathway). The baseline data for assessing 
potential health impacts from the chemical environment are those presented in Section 3.3.3 on air quality 
and Section 3.3.4 on surface and groundwater quality. 

Adverse impacts to the public are minimized through administrative and design controls to decrease 
hazardous chemical releases to the environment and to achieve compliance with permit requirements. The 
effectiveness of these controls is verified through the use of monitoring information and inspection of 
mitigation measures. Health impacts to the public may occur during normal operations at Los Alamos 
National Laboratory via inhalation of air containing hazardous chemicals released to the atmosphere. Risks 
to public health from ingestion of contaminated drinking water or direct exposure are also potential concerns. 

Baseline air emission concentrations for hazardous air pollutants and their applicable standards were 
presented in Section 3.3.3. These concentrations are estimates of the highest existing offsite concentrations 
and represent the highest concentrations to which members of the public could be exposed. 

Exposure pathways to Los Alamos National Laboratory workers during normal operations may include 
inhaling air in the workplace atmosphere, drinking water, and possible other contact with hazardous 
materials associated with work assignments. The potential for health impacts varies from facility to facility 
and from worker to worker, and available information is not sufficient to allow a numerical estimation and 
summation of these impacts. However, workers are protected from hazards specific to the workplace 
through appropriate training, protective equipment, monitoring, and management controls. Los Alamos 
National Laboratory workers are also protected by adherence to Occupational Safety and Health 
Administration and EPA occupational standards that limit workplace atmospheric and drinking water 
concentrations of potentially hazardous chemicals. Appropriate monitoring, which reflects the frequency 
and amounts of chemicals utilized in the operation processes, ensures that these standards are not exceeded. 
Additionally, DOE requirements ensure that conditions in the workplace are as free as possible from 
recognized hazards that cause or are likely to cause illness or physical harm. 

0 Emergency Preparedness-Each of DOE's sites have established an emergency management program that 
would be activated in the event of an accident. These programs have been developed and maintained to 
ensure adequate response for most accident conditions. Emergency management programs incorporate 
activities associated with emergency planning, preparedness, and response. The Los Alamos National 
Laboratory Emergency Preparedness Plan is designed to minimize or mitigate the impact of any emergency 
upon the health and safety of employees and the public. 

3-78 



Chapter 3 - The Affected Environment 

3.3.10 Waste Management 

Table 3-32 presents a summary of waste management activities at Los Alamos National Laboratory. DOE 
cooperates with Federal and State regulatory authorities to address compliance and cleanup obligations arising 
from its past operation of Los Alamos National Laboratory. Several activities are now conducted to bring its 
current operations into full regulatory compliance. These activities are set forth in permits and negotiated 
agreements that contain schedules for achieving compliance with applicable requirements and financial 
penalties for nonachievement of agreed-upon milestones. These agreements have been reviewed to ensure the 
proposed actions are allowable under the terms of these agreements. 

Los Alamos National Laboratory is not listed on the National Priorities List. As a function of obtaining a 
Resource Conservation and Recovery Act permit, however, the Hazardous and Solid Waste Amendments of 
1984 mandate that permits include provisions for corrective actions to clean up contamination in areas 
designated as solid waste management units. By the end of 1995, over 60 of the approximately 2,100 potential 
release sites identified had been remediated, no further action was proposed for 575 sites, and 1,100 sites were 
slated for investigation or cleanup; for the remaining sites, action is still pending. Cleanup activities are 
expected to be completed by 2010 (LANL 1996). 

Through its research activities, Los Alamos National Laboratory manages a small quantity of the following five 
broad waste categories: transuranic waste, low-level, mixed, hazardous, and nonhazardous wastes: 

0 Transuranic Waste-In 1993, Los Alamos National Laboratory generated approximately 54m3 (70 yd3) 

of transuranic waste (LANL 1994a). The Plutonium Facility (Technical Area 55) is the principal generator 
of liquid transuranic waste at Los Alamos National Laboratory. Principal sources include process acidic and 
caustic wastewaters, evaporator distillates from the nitrate recovery area, cooling water from glove boxes, 
and wet vacuum seal water. Sludges that remain after treatment through filtration and residual evaporator 
bottoms are loaded into 208-L (55-gal) drums, solidified, and transported to Area G for storage. Liquid 
wastes remaining after filtration are transferred from Technical Area 55 to the Radioactive Liquid Waste 
Treatment Facility (Technical Area 50) by gravity drain in double-wall pipelines. After treatment at 
Technical Area 50 involving sedimentation, clarification, and flocculation, the residual radioactive sludge 
is loaded into drums, solidified, and transported to Area G for storage. Most of Los Alamos National 
Laboratory's transuranic waste is currently stored on four asphalt pads. Transuranic wastes are currently 
being stored until they can be shipped to the Waste Isolation Pilot Plant (WIPP), if that facility can 
demonstrate compliance with the requirements of 40 CFR Part 191 and 40 CFR Part 268, or to another 
transuranic waste disposal facility, should WIPP prove unsatisfactory. 

Should additional treatment be necessary for disposal at WIPP, Los Alamos National Laboratory would 
develop the appropriate treatment to meet WIPP waste acceptance criteria and package the wastes in 
accordance with DOE, Nuclear Regulatory Commission, and U.S. Department of Transportation 
requirements for transport to WIPP for disposal. Los Alamos National Laboratory is presently upgrading 
transuranic waste storage facilities to comply with Resource Conservation and Recovery Act requirements 
under the terms of a consent order with the State of New Mexico. 
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gg Table 3-32 W. M Activit" Los AI 
1996 l'reiJtment Ctqiiu:tty 

CaJegoTJ Generation (m3) Treatment Method (m3tyr) Storage Method 
~ransuranic 

~etreatment at TA-50: Liquid None 48,800 N/A 
neutralization, 

clariflocculation, 
filtration, precipitate, 

-------------- ------------- ---=~T!!!~T~~!!L_ --------------- --------------------Solid 77 Volume reduction 1,080 Storage pads at TA-54, 
modified LL W burial pits 

and shafts 

~ixed 
Transuranic None See transuranic ncluded in transuranic N/A 
Liquid 
-------------- ------------- --------------- --------------- --------------------Solid 4 See transuranic ncluded in transuranic N/A 

fLOW-Level Waste 11 Chemical treatment 45 m:l/hour Chemical and Ion-Exchange 
Liquid and ion-exchange, Plant at TA-50 and the 

solidification; and Chemical Plant at TA-21 
volume reduction (vial 

crusher) 
-------------- ------------- --------------- --------------- --------------------Solid 521 Compaction 76 TA-54 in Area G 

~ixedLLW 
Liquid 2 Neutralization, Capabilities under RCRA-permitted buildings 

precipitation, development per site (not built yet) and interim 
oxidation, thermal treatment plan status container storage areas 

treatment; 
solidification; volume 

reduction; liquid 
scintillation cocktail 

vials 
-------------- ------------- --------------- --------------- --------------------Solid 5 None Capabilities under RCRA-permitted Bldgs. (not 

development per site built yet) and interim status 
treatment plan container storage areas 

!Hazardous Waste None Thermal treatment, Varies depending on Thermal treatment TAs-14,-
Liquid treatment tanks, the waste stream 15,-16,-36, and -39 and 

neutralization, storage and treatment TA-54, 
precipitation, and AreaL 

evaporation 

N .. I Lab -------- ------- -----

Slm'age 
Capacity (m3) Disposal Method 

N/A N/A 

---2"4:355 ____ --------------------------None: Federal repository in the future 

N/A N/A 

----------- --------------------------Included in See transuranic 
transuranic 

663 Treated effluent is discharged to the 
environment. Residual sludge is 

solidified and disposed of at TA-54, 
Area G, as solid LLW 

---------- --------------------------Variable Currently solid LLW goes to TA-54, 
Area G for burial. Continued 
construction at Area G under 

evaluation in sitewide EIS 

583 N/A 

----5"ii3 _____ 
~--------------------------Capabilities under development as per 

Site Treatment Plan for Mixed 
Wastes 

1,864 Off site 

Disposal 
CapaCity (mJ) 

N/A 

-----------None 

N/A 

-----------None 

None 

-----------Estimated 
available 

capacity is 
25,ooom3 

None 

~-----------None 

N/A 
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1996 Treatment Capacity Stomge 
___ f~e.I~!J.. ____ 2.!.!'!!.~:!!..f..II!'!L Treatment Method _____ ttt!..'l!L ____ ----~P~~~~---- rf~~-lii!~L ---------------.· Solid 89 (tonnes) Thermal treatment and Varies depending on See above See above 

flashpad the waste stream 

~onhazardous 
(Sanitary) None Filtration, settling, and 1,060,063 N/A N/A 

!:-~'!.~~-------- ------------- ----!~.P1'1~L--- --------------- -------------------- ----------Solid 2,057 (tonnes) None None N/A N/A 

TA =technical area N/A =not applicable LLW =low-level waste RCRA =Resource Conservation and Recovery Act 
Source: Adapted from DOE 1996a, DOE 1997a, and DOE J997c. 

r------~~~~~~-------
Off site 

!Permitted discharge sanitary tile fields 
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Los Alamos National Laboratory generates mixed transuranic wastes. Newly generated mixed transuranic 
wastes are identified, characterized, and stored in compliance with the Resource Conservation and 
Recovery Act. In 1993, Los Alamos National Laboratory generated approximately 255 m3 (334 yd3) of 
mixed transuranic wastes. The Federal Facility Compliance Act of 1992 requires DOE to provide specific 
information to the EPA and the State of New Mexico on Los Alamos National Laboratory's mixed 
transuranic waste streams, treatment facilities, and technology development activities. This waste category 
covers a broad range of physical matrix categories for Los Alamos National Laboratory. The Federal 
Facility Compliance Order for the Site Treatment Plan requires treatment of all mixed wastes not in 
compliance with the land disposal provisions of the Resource Conservation and Recovery Act. This 
compliance order is the implementation of the Federal Facility Compliance Act at Los Alamos National 
Laboratory. WIPP waste acceptance criteria specifies limiting parameters for waste containers, waste form, 
waste packaging, accompanying data, and miscellaneous packaging and Resource Conservation and 
Recovery Act requirements. WIPP has specific Resource Conservation and Recovery Act hazardous waste 
codes that it can accept without requiring the treatment of the waste forms. WIPP's waste acceptance 
criteria must be met prior to the shipment of mixed wastes to WIPP. Los Alamos National Laboratory has 
developed a WIPP transuranic waste characterization program (including hazardous waste characterization) 
to meet the waste acceptance criteria. 

0 Low-Level Waste--Both liquid and solid low-level waste are generated and managed by Los Alamos 
National Laboratory. In 1993, Los Alamos National Laboratory generated approximately 21,400 m3 

(5,653,000 gal) of liquid and 2,693 m3 (3,523 yd3) of solid low-level waste. Liquid low-level waste is 
generated from many areas throughout Los Alamos National Laboratory. There are two wastewater 
treatment facilities used for treatment of aqueous low-level waste, one of which utilizes ion-exchange 
technology. As part of a new radioactive liquid waste treatment facility project, a facility for the 
solidification and subsequent volume reduction of the radioactive liquid waste treatment plant sludge 
containing plutonium, americium, and other radionuclides is proposed but not funded at Los Alamos 
National Laboratory. 

Solid low-level waste is generated from many areas throughout Los Alamos National Laboratory. Solid 
low-level waste, such as paper, plastic, glassware, and rags, is separated into compactible and 
noncompactible materials by the waste generators. Compactible bales are banded, wrapped and sealed in 
plastic, and moved to Area G for disposal in landfill pits located at Technical Area 54 Low-level waste 
noncompactible items, such as large equipment and much of the decontamination and decommissioning 
waste, generally are not packaged but delivered to the burial site in covered or enclosed vehicles. 
Continued construction at Area G is dependent on decisions made in conjunction with the Los Alamos 
National Laboratory Draft Site-Wide Environmental Impact Statement for Continued Operation of Los 
Alamost National Laboratory (LANL 1998). 

0 Mixed Low-Level Waste--In 1993, Los Alamos National Laboratory generated approximately 45 m3 

(59 yd3) of mixed low-level waste (LANL 1994b). Mixed low-level waste includes solvents, pyrophoric 
substances, spray cans, scintillation vials, uranium-contaminated lithium hydride, miscellaneous reagent 
chemicals, vacuum pump oil contaminated with mercury, gas cylinders, and other contaminated material. 
It is stored at Technical Area-54 Areas Land G. Currently, Los Alamos National Laboratory does not 
dispose of mixed low-level waste. In accordance with the Federal Facility Compliance Act of 1992, 
Los Alamos National Laboratory has developed a site treatment plan that covers management of all mixed 
waste at Los Alamos National Laboratory. The State of New Mexico Environment Department issued a 
Compliance Order in the Site Treatment Plan for Mixed Waste in October 1995. The compliance order 
addresses land disposal restricted mixed waste. For mixed waste with identified treatment technologies, 
the plan provides a schedule for submitting permit applications, entering into contracts, initiating 
construction, conducting systems testing, starting operations, and processing mixed wastes. For mixed 
waste without an identified treatment technology, the plan includes a schedule for identifying and 
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developing technologies, identifying the funding requirements for research and development, submitting 
treatability study notifications, and submitting research and development permit applications. 

Mixed waste treatment skids are being designed to treat onsite hazardous and mixed waste streams that are 
not amenable to offsite treatment. Examples of the waste streams potentially amenable to skid treatment 
are reactive metals, plating wastes, acids, bases, ignitable liquids, spent solvents, and decontamination 
debris. Not all of the technologies to be included have been chosen. The mixed waste treatment skids 
would be housed in an existing Los Alamos National Laboratory structure. An environmental restoration 
high-energy plasma technology is being tested as a technique for total destruction of mixed low-level waste 
that has been treated to land disposal restrictions standards. This technique will allow Los Alamos National 
Laboratory to stay in compliance with the Federal Facility Compliance Act of 1992. 

0 Hazardous Waste--Los Alamos National Laboratory received a permit for treatment, storage, and disposal 
of hazardous waste under the Resource Conservation and Recovery Act in November 1989 and for the 
Hazardous and Solid Waste Amendments of 1984 provisions from the EPA on March 8, 1990. All 
hazardous waste treatment and storage facilities at Los Alamos National Laboratory are either fully 
permitted or are operating under interim status, while other waste management facilities are being 
developed. 

Los Alamos National Laboratory produces a wide variety of hazardous wastes. In 1993, Los Alamos 
National Laboratory generated approximately 84 metric tons (93 tons) of Resource Conservation and 
Recovery Act-regulated, 460 metric tons (507 tons) of State-regulated waste, and 124 metric tons (137 tons) 
of solid hazardous waste (LANL 1994b ). Small volumes of almost all wastes listed under 40 CFR Part 261 
are generated as a result of a wide variety of ongoing research. High explosive waste is generated during 
the processing and testing of various high explosive materials. All high explosive hazardous waste and 
potentially contaminated high explosive waste is picked up from the generating facility and treated by open 
detonation, open burning, or incineration at Technical Areas 14, 15, 16, 36, and 39. Ash residue is then 
treated and, when its hazardous characteristic can be removed and it is determined that this residue does 
not contain radioactive constituents, it is disposed of onsite in the landfill, Technical Area 54, Area J. The 
high explosive wastewater is treated by gravity settlement in a sump and discharged from outfalls permitted 
under the National Pollutant Discharge Elimination System. Los Alamos National Laboratory is 
developing a high explosive wastewater treatment facility that will collect and treat these wastewaters with 
stepped filtration. 

Los Alamos National Laboratory does not landfill Resource Conservation and Recovery Act hazardous 
waste onsite, but contracts with certified transporters to deliver hazardous waste to commercial offsite 
Resource Conservation and Recovery Act-permitted treatment, storage, and disposal facilities. Before 
waste is sent offsite, the potential treatment or disposal facility is inspected by Los Alamos National 
Laboratory personnel. Operating records and permits are also reviewed. Los Alamos National Laboratory 
has an EPA Letter of Authorization allowing disposal of solid polychlorinated biphenyl-contaminated 
articles at the Technical Area 54, Area G landfill. Other polychlorinated biphenyl waste and liquid 
polychlorinated biphenyl-contaminated articles are sent offsite to Toxic Substances Control Act-regulated 
disposal facilities. Asbestos mixed waste is buried at Technical Area 54, Area G. Asbestos waste is 
shipped offsite to an approved disposal site in accordance with Toxic Substances Control Act and National 
Emission Standards for Hazardous Air Pollutants regulations. Infectious wastes are managed according 
to State of New Mexico regulations. 

0 Nonhazardous Waste--In 1993, Los Alamos National Laboratory generated 8,180 metric tons 
(9,017 tons) of solid sanitary wastes. Solid sanitary wastes are generated routinely and include general 
facility refuse such as paper, cardboard, glass, wood, plastic, scrap, metal containers, dirt, and rubble. Solid 
sanitary wastes are segregated and recycled whenever possible. Trash is accumulated onsite in dumpsters, 
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which are emptied on a regular basis by a commercial waste disposal firm and taken to the county sanitary 
landfill. The Los Alamos County landfill is located on property owned by DOE and is operated under a 
special-use permit. Approximately one-third of the solid sanitary waste disposed of at the county landfill 
originates from Los Alamos National Laboratory. The Area J special waste landfill, which is operated by 
and under the administrative control of Los Alamos National Laboratory, receives only administratively 
controlled solid sanitary waste. Solid sanitary waste will be managed and disposed of at the Los Alamos 
County Landfill until about the year 2012, when it is estimated that the existing sanitary landfill may reach 
the end of its useful life. At that time, either a new landfill will have to be constructed or provisions made 
for offsite disposal. 

Los Alamos National Laboratory generates approximately 693,000 m3 (183,000,000 gal) of liquid sanitary 
waste (DOE 1993c). A new sanitary wastewater treatment plant and collection system to replace 7 existing 
wastewater treatment facilities and 30 existing septic tanks have been completed. The new treatment plant 
enables reuse of the treated wastewater for nondrinking water uses such as cooling and irrigation. The plant 
and collection system is designed to meet the requirements of Los Alamos National Laboratory's existing 
Federal Facility Compliance Agreement and is expected to meet all of Los Alamos National Laboratory's 
needs for the next 20 years. 
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4. ENVIRONMENTAL CONSEQUENCES 

4.1 OVERVIEW OF ENVIRONMENTAL IMPACTS 

The impacts associated with incident-free operation and during postulated accidents are presented and 
discussed in this chapter. Supplemental information and supporting data are given in Appendices B through 
F. Many of the impacts in this chapter are different from the impacts presented in the Draft EIS. Some of the 
changes occurred because DOE re-evaluated many of the processing technologies. DOE also changed the 
frequency of severe damage due to earthquakes at Buildings 707 and 707 A at Rocky Flats because structural 
calculations were finished after the Draft EIS was published. Furthermore, the calculations of the potential 
for worker health impacts due to exposure to hazardous chemicals were changed to account for more realistic 
assumptions. 

4.1.1 Presentation of the Environmental Impacts 

Nineteen categories and subcategories of plutonium residues and scrub alloy are analyzed in this 
Environmental Impact Statement (EIS). The material in each category can be processed with various 
technologies, some of which would require transporting the material from the Rocky Flats Environmental 
Technology Site (Rocky Flats) to another U.S. Department of Energy (DOE) site. 

For each material category, the impacts associated with any given procesing technology can be compared to 
the impacts associated with other processing technologies for the same material category. This analytical 
approach allows decision makers and the public to understand the impacts of each processing technology for 
each material category and subcategory independently. The impacts of each processing technology for the 19 
material categories and subcategories are presented and compared to each other in Sections 4.2 through 4.11. 

The first processing technology listed under each material category in Sections 4.2 through 4.11 is the no 
action processing technology. To calculate the total impacts of processing all the plutonium residues and scrub 
alloy under the No Action Alternative, DOE summed the impacts that would result from the no action 
processing technologies for all material categories. The total environmental impacts of the No Action 
Alternative are presented in Section 4.20. 

The Preferred Alternative is a set of specific processing technologies, one for each material category. To 
calculate the total impacts of processing all the plutonium residues and scrub alloy under the Preferred 
Alternative, DOE summed the impacts that would result from the preferred processing technologies for each 
material category. The total environmental impacts of the Preferred Alternative are presented in Section 4.21. 

In addition to the No Action and Preferred Alternatives, DOE analyzed six other strategic management 
approaches. The environmental impacts of all eight strategic management approaches are compared to each 
other in Section 4.22. 

Finally, DOE has determined the lowest and highest potential impacts associated with all materials in this EIS 
at each site to obtain the range of potential impacts at each site. These impacts are presented in Section 4.23. 
Similarly, transportation from Rocky Flats to other sites for processing would generate impacts, and the range 
of these impacts is presented in Section 4.24. Cumulative impacts are discussed in Section 4.25. 
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The primary impacts of concern are products and wastes and impacts on the public and occupational health 
and safety associated with the various plutonium residue and scrub alloy management activities. Additional 
impacts and topics covered in Chapter 4 include the following: 

• Nuclear Nonproliferation 
• Air Quality 
• Water Quality 
• Post-processing Storage 
• Post-processing Transportation 
• Disposal/Disposition Activities 
• Environmental Justice 
• Costs 
• Socioeconomics 
• Materials, Utilities, and Energy 
• Short-term versus Long-term Resource Commitments 
• Irreversible and Irretrievable Resource Commitments. 

Several kinds of impacts are not discussed in Chapter 4 because they will not occur, they will be extremely 
small, and/or they are covered by other analyses: 

0 Land-The management of plutonium residues and scrub alloy would not require the construction of new 
facilities on previously undisturbed land at Rocky Flats, the Savannah River Site, or Los Alamos National 
Laboratory. If any additional waste storage buildings are required, they would be constructed on land 
which has already been used for industrial purposes. New construction, if necessary, would have no impact 
on undisturbed land resources. In the event of a major accident, some radioactive material could be 
deposited on the land downwind of the accident site. Analysis of this impact is covered in site-specific and 
facility-specific environmental and safety documentation. 

0 lntrasite Transportation-The incident-free impacts of intrasite transportation are limited to radiation 
exposure to workers loading and unloading trucks and are included in the overall worker dose values 
presented for each process. The accident risks are bounded by the site accident risk analysis. Strict site 
safety procedures and short travel distances limit the impacts to workers. 

0 Noise-Noise impacts at the processing sites should be minor and limited to noises generated during 
operations. If a new building is required for storage of residues at Rocky Flats, impacts from construction 
noise would not extend beyond the site boundaries. No offsite noise impacts are expected except for minor 
changes in traffic noise levels. 

0 Ecological Resources-Because no new construction in undisturbed areas would be required for DOE's 
management of plutonium residues and scrub alloy, there would be no clearing of native vegetation. Thus, 
there would be no negative impacts from construction on terrestrial or aquatic plants or animals. 
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Scientific evidence indicates that chronic radiation doses below 0.1 rad per day do not harm animal or plant 
populations (IAEA 1992). This is equivalent to 100 mrem per day for direct radiation and greater than I 00 
mrem per day for ingestion of plutonium. Compliance with DOE Order 5400.5 to limit the exposure of 
the most exposed member of the public to 100 mrem per year (i.e., about 0.3 mrem per day) makes it highly 
probable that dose rates to plants and animals in the same area would be less than 0.1 rad per day. 
Therefore, no radiological damage to plant and animal populations would be expected as the result of the 
plutonium residue and scrub alloy management activities. 
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Chemicals emitted to the environment during routine processing activities are presented in Appendix D, 
Section D.4.3. In addition, Section 4-12 contains modeled airborne concentrations for the chemicals 
emitted that have the potential to impact plants or animals. Most of these chemicals should not impact 
plants or animals because either the amounts emitted are very low or the chemicals have little potential for 
causing negative effects. However, at high enough concentrations the strong acids (e.g., nitric acid, 
hydrochloric acid), carbon tetrachloride, volatile organic compounds, and the gaseous fluorides have the 
potential to cause negative impacts in certain environments (e.g., water bodies). 

DOE is continuing informal consultation with the U.S. Fish and Wildlife Service to comply with Section 7 
of the Endangered Species Act. DOE has determined, based on analyses in this Final EIS, that the 
proposed action, including the preferred alternative, is not likely to adversely affect threatened or 
endangered species or critical habitats. DOE will forward this determination to the U.S. Fish and Wildlife 
Service to complete the consultation prior to issuing the Record of Decision. 

For the reasons discussed above, no adverse impacts to ecological resources would be expected to occur 
due to DOE's management of plutonium residues and scrub alloy. 

0 Cultural and Paleontological Resources-Any new facility construction would be in previously disturbed 
areas, where any near-surface cultural or paleontological resources probably would have been obliterated 
by past construction. Any new facilities required for residues storage probably would be prefabricated 
buildings that could be erected with only limited excavation. 

4.1.2 Products and Wastes 

0 Generation-All the processing options in this EIS would change plutonium residues or scrub alloy into 
other forms. Plutonium residues and scrub alloy are the inputs-products and wastes are the outputs. The 
products and wastes are better suited for storage, transportation, and disposal or other disposition than the 
existing plutonium residues and scrub alloy. The products and wastes fall into several distinct categories: 

+ Stabilized residues would be generated under Alternatives 1 and 4. As the term is used in this EIS, 
stabilized residues contain plutonium concentrations in excess of the safeguards termination limits. 
Thus, stabilized residues would not be acceptable for disposal at the Waste Isolation Pilot Plant (WIPP) 
unless a variance to the safeguards termination limits is applied. DOE has approved variances for 
several specific stabilized residues. These stabilized residues from Alternative 4 would be acceptable 
for disposal in WIPP as transuranic waste. 

+ Transuranic waste refers to processed materials that contain plutonium concentrations below the 
safeguards termination limits. It also refers to secondary waste, such as disposable clothing and 
laboratory equipment. Transuranic waste would be generated from all plutonium residues and scrub 
alloy under all the processing technologies. This waste could be disposed of in WIPP. 

+ Materials to be managed as high-level waste would be generated only at the Savannah River Site. The 
final form would be solid glass inside stainless steel canisters. This waste would be stored at the 
Savannah River Site until a monitored geologic repository is ready to receive it. 

+ Separated plutonium from the residues and/or scrub alloy would be in either a metal or oxide form. 
The separated plutonium would be stored in secure facilities along with the plutonium already in 
storage until decisions can be made about its disposition. DOE would not use this plutonium for 
nuclear explosive purposes (DOE 1994b ). 
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+ Low-level waste would be generated from all plutonium residues and scrub alloy under all the 
processing options. This waste would be disposed of in existing facilities using routine procedures. 

+ Saltstone would be generated only at the Savannah River Site. Saltstone is a form of concrete 
containing low levels of radioactivity and would be disposed of onsite. 

0 Waste Minimization-DOE would incorporate the best available practices into all the processing 
technologies at all three sites in order to generate the smallest possible amounts of wastes, and to comply 
with DOE's waste minimization and pollution prevention goals. The preferred processing technology for 
a residue category may not always exhibit the lowest amount of waste among all the possible processing 
technologies, but waste generation impacts were an important consideration in identifying the preferred 
processing technologies and will be considered again by DOE in making decisions on processing 
technologies. 

In 1996, Rocky Flats, through its commitment to waste minimization, was able to reduce waste generation 
by an estimated total of 980 cubic meters (34,600 cubic feet) at an estimated cost savings of $66,000. 
Rocky Flats reduced radioactive waste generation in 1996 by 10 percent compared to 1993 baseline levels, 
whereas, mixed waste generation was reduced by 90 percent and hazardous waste generation was reduced 
by 32 percent. Eight percent of sanitary waste was recycled in 1996, and 74 percent of the materials 
purchased under the affirmative procurement process were U.S. Environmental Protection Agency- (EPA-) 
designated recycled products (DOE 1997b ). 

The Savannah River Site conducted pollution prevention projects in 1996 that reduced waste generation 
by an estimated 8,400 cubic meters (296,600 cubic feet) at a cost savings of $17.4 million. Radioactive 
waste generation in 1996 was reduced by 63 percent compared to 1993 baseline levels. Hazardous waste 
generation was reduced by 12 percent, and sanitary waste generation was reduced by 58 percent compared 
to baseline levels. Thirty-one percent of sanitary waste was recycled in 1996, and 36 percent of the 
materials purchased under the affirmative procurement process were EPA-designated recycled products 
(DOE 1997b ). 

In 1996, the Los Alamos National Laboratory conducted pollution prevention projects that reduced 
radioactive waste generation by 70 percent compared to 1993 baseline levels. Mixed waste generation was 
reduced by 42 percent, hazardous waste generation was reduced by 71 percent, and sanitary waste was 
reduced by 26 percent over baseline levels (DOE 1997b). 

4.1.3 General Radiological and Chemical Health Consequences 

The methodologies used to evaluate potential radiological and chemical health effects are described in 
Appendix D. This section provides information about the development and interpretation of the health risk 
estimates. 

0 Radiological-The effect of radiation on people depends upon the kind of radiation exposure (alpha, beta, 
and neutron particles and gamma and x-rays) and the total amount of tissue exposed to radiation. The 
amount of radiant energy imparted to tissue from exposure to ionizing radiation is referred to as absorbed 
dose. The sum of the absorbed dose to each tissue, when multiplied by certain quality and weighting 
factors that take into account radiation quality and different sensitivities of these various tissues, is referred 
to as effective dose equivalent. 
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An individual may be exposed to radiation from outside the body, or from inside the body because 
radioactive materials may enter the body by ingestion or inhalation. External dose is different from internal 
dose in that it is delivered only during the actual time of exposure. An internal dose, however, continues 
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to be delivered as long as the radioactive source is in the body (although both radioactive decay and 
elimination of the radionuclide by ordinary metabolic processes decrease the dose rate with the passage of 
time). The dose from internal exposure is calculated over 50 years following the initial exposure. 

The regulatory annual radiation dose limits to the maximally exposed member of the public from total 
operations at a DOE site are 10 mrem from atmospheric pathways, 4 mrem from the drinking water 
pathway, and 100 mrem from all pathways combined (DOE Order 5400.5 and 40 Code of Federal 
Regulations (CFR) Part 61, Subpart H). The potential doses associated with the normal processing and 
storage of plutonium residues and scrub alloy are very small factions of these values, and total site doses 
wJill remain well within these DOE limits. For comparison, DOE estimates that the average individual in 
the United States receives a dose of approximately 350 mrem per year from all radiation sources combined, 
including natural and medical sources. 

The maximally exposed individual worker doses listed in this chapter assume that an individual worker 
receives the maximum annual dose allowed under current DOE regulations and guidance, instead of being 
based on the total amount of residue. Maximally exposed individual worker doses will be kept below the 
DOE Standard of 5,000 mrem per year ( 10 CFR Part 835). Furthermore, as low as reasonably achievable 
principles will be exercised to maintain individual worker doses below the DOE Administrative Control 
Level of 2,000 rnrem per year (DOE 1994d). Each DOE site also maintains its own Administrative Control 
Level; for the sake of consistency, however, DOE used the 2,000 mrem per year level throughout this EIS. 
Transportation workers (i.e., drivers) will be held to an annual limit of 100 mrem per year because they are 
not certified radiation workers. All worker doses are routinely monitored; if any individual worker's dose 
approaches the annual limit, he or she would be rotated into another job. 

The collective or "population" dose to an exposed population is calculated by summing the estimated doses 
received by each member of the exposed population. The total population dose received by the exposed 
population is measured in person-rem. For example, if 1,000 people each received a dose of 0.001 rem, 
the population dose would be 1.0 person-rem (1 ,000 persons x 0.001 rem = 1.0 person-rem). The same 
population dose (1.0 person-rem) would result if 500 people each received a dose of 0.002 rem, 
(500 persons x 0.002 rem= 1 person-rem). 

Radiation can cause a variety of adverse health effects in people. A large dose of radiation can cause 
prompt death. At low doses of radiation, the most important adverse health effect for depicting the 
consequences of environmental and occupational radiation exposures (which are typically low doses) is the 
potential inducement of cancers that may lead to death in later years. This effect is referred to as latent 
cancer fatalities because the cancer may take years to develop and for death to occur. 

In addition to latent cancer fatalities, other health effects could result from environmental and occupational 
exposures to radiation. These effects include nonfatal cancers among the exposed population and genetic 
effects in subsequent generations. Table 4-1 shows the dose-to-effect factors for these potential effects 
as well as for latent cancer fatalities. For simplicity, this EIS presents estimated effects of radiation only 
in terms of latent cancer fatalities. Nonfatal cancers and genetic effects are less probable consequences of 
radiation exposure. 
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Table 4-1 Risk of Latent Cancer Fatalities and Other Health Effects 
from Exposure to One Rem of Radiation 8 

Workers 0.0004 0.00008 0.00008 0.00056 

Public 0.0005 0.0001 0.00013 0.00073 
a When applied to an individual, units are lifetime probability of latent cancer fatalities per rem of radiation dose. When applied to 

a population of individuals, units are excess number of cancers per person-rem of radiation dose. Genetic effects as used here apply 
to populations, not individuals. 

b The difference between the worker risk and the general public risk is attributable to the fact that the general population includes 
more individuals in the more sensitive age group of less than 18 years of age. 

Note: One rem equals 1,000 rnrem. 
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The factors used in this EIS to relate a dose to its effect is 0.0004 latent cancer fatalities per person-rem for 
workers and 0.0005 latent cancer fatalities per person-rem for individuals among the general population. 
The latter factor is slightly higher because some individuals in the public, such as infants and children, are 
more sensitive to radiation than workers. These fact.:>rs are based on the 1990 Recommendations of the 
International Commission on Radiological Protection (ICRP 1991), and are consistent with those used by 
the U.S. Nuclear Regulatory Commission in its rulemaking Standards for Protection Against Radiation 
(NRC 1991). The factors apply where the dose to an individual is less than 20 rem and the dose rate is less 
than 10 rem per hour. At higher doses and dose rates, the factors used to relate radiation doses to latent 
cancer fatalities are doubled. At much higher doses, prompt effects, rather than latent cancer fatalities, may 
be the primary concern. 

These concepts may be applied to estimate the effects of exposing a population to radiation. For example, 
if 100,000 people were each exposed only to natural background radiation (0.3 rem per year), 15 latent 
cancer fatalities per year would be expected (100,000 persons x 0.3 rem per year x 0.0005 latent cancer 
fatalities per person-rem= 15 latent cancer fatalities per year). 

Sometimes, calculations of the number of latent cancer fatalities associated with radiation exposure do not 
yield whole numbers and, especially in environmental applications, may yield numbers less than 1.0. For 
example, if 100,000 people were each exposed to a total dose of only 1 mrem (0.001 rem), the population 
dose would be 100 person-rem, and the corresponding estimated number of latent cancer fatalities would 
be 0.05 (100,000 persons x 0.001 rem x 0.0005latent cancer fatalities per person-rem= 0.05 latent cancer 
fatalities). 

The average number of deaths that would result if the same exposure situation were applied to many 
different groups of 100,000 people is 0.05. In most groups, nobody (zero people) would incur a latent fatal 
cancer from the one mrem dose each member would have received. In a small fraction of the groups, one 
latent fatal cancer would result; in exceptionally few groups, two or more latent fatal cancers would occur. 
The average number of deaths over all the groups would be 0.05 latent fatal cancers (just as the average 
of 0,0,0, and 1 is 114, or 0.25). The most likely outcome is zero latent cancer fatalities. 

These same concepts apply to estimating the effects of radiation exposure on a single individual. Consider 
the effects, for example, of exposure to natural background radiation over a lifetime. The "number of latent 
cancer fatalities" corresponding to a single individual's exposure to 0.3 rem per year over a (presumed) 
72-year lifetime is: 

1 person x 0.3 rem per year x 72 years x 0.0005 latent cancer fatalities per person-rem = 0.011 
latent cancer fatalities or slightly more than one chance in 100 of a latent cancer fatality. 

Again, this should be interpreted in a statistical sense; that is, the estimated effect of natural background 
radiation exposure on the exposed individual would produce a 1.1 percent chance that the individual would 
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incur a latent fatal cancer. Alternatively, this method estimates that about 1 person in 91 would die of 
cancers induced by natural background radiation. 

The estimates of health effects from radiation doses used in this EIS are based on the linear no-threshold 
theory of radiation carcinogenesis, which postulates that all radiation doses, even those close to zero, are 
harmful. A recent examination of low radiation studies has reported that no statistically significant low
dose radiation study was found to support the linear no-threshold theory (Polycove 1997). This finding is 
sujpported by the National Council of Radiation Protection and Measurements in a report on collective dose 
that states " ... essentially no human data can be said to prove or even to provide direct support for the 
concept of collective dose with its implicit uncertainties of nonthreshold, linearity and dose-rate 
independence with respect to risk" (NCRP 1995). Accordingly, calculations of health impacts based on 
the linear no-threshold theory may overstate the actual impacts of low radiation doses and should be viewed 
as an upper bound on the potential health effects. 

0 Chemical-The potential impacts of exposure to hazardous chemicals released to the atmosphere as a 
result of the processing of plutonium residues and scrub alloy were evaluated for the incident-free operation 
of processing facilities at Rocky Flats and at the Savannah River Site. No hazardous chemicals are 
expected to be released from the proposed processing at Los Alamos National Laboratory. The receptors 
considered in these evaluations include the offsite population in the vicinity of the sites and noninvolved 
workers located onsite at Rocky Flats and the Savannah River Site. Impacts were also evaluated for the 
maximally exposed individual member of the offsite and worker populations. The health effect endpoints 
evaluated in this analysis include excess incidences of latent cancers and chemical-specific noncancer 
health effects. The maximally exposed individual is located in the region with the highest estimated 
concentration. The Hazard Index results for the maximally exposed individual member of the public and 
the maximally exposed individual worker are different from those presented in the Draft EIS because the 
earlier calculations were more conservative than necessary and process source terms have been revised. 
In addition, the Final EIS considers only those chemicals which are toxic by the inhalation route of 
exposure. The cancer incidence probability estimates have also been revised in the Final EIS based on the 
revised process source terms. At Rocky Flats, the maximum concentration for the noninvolved worker is 
estimated to occur at a distance of 170 meters (m) (560 feet [ft]) south-southeast of Building 371. The 
maximum modeled offsite concentration occurred on the facility boundary 1.6 kilometers (km) (1.0 mile 
[mi]) northwest of the stack location. At the Savannah River Site, the maximum modeled onsite 
concentration occurred at a distance of 370 m (1,230 ft) west-southwest of the stack location. The 
maximum modeled offsite concentration occurred just outside the site boundary, at a distance of 
approximately 10 km (6.1 mi) northwest of the stack location (SAIC 1998). 

Appendix D, Section 0.4 describes the methods, assumptions, and source terms used in evaluating the 
health impacts of exposures to hazardous chemicals. Not all of the chemicals potentially released from the 
proposed action processing at Rocky Flats and the Savannah River Site that are listed in Appendix D were 
used to estimate health risks. Some ofthe chemicals are inert (e.g., argon), some are innocuous in ambient 
air (e.g., calcium, calcium oxide, water vapor, and carbon dioxide) and some (e.g., fluorides) are not toxic 
by inhalation exposure. The toxicity of some of the chemicals is not well characterized (e.g., tributyl 
phosphate and n-dodecane), and some are addressed as air pollutants in Section 4.12 (e.g., volatile organic 
compounds, NOx). Of the chemicals potentially released in the processing of plutonium residues and scrub 
aHoy, only the following hazardous chemicals have Reference Concentration (RfC) values or cancer 
inhalation unit risk factors available in EPA's Integrated Risk Information System (EPA 1991a, 1991b, 
1995a, 1995b ): 
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Chemical 

Carbon tetrachloride 

Hydrochloric acid 

Phosphoric acid 

Ammonium nitrate 
(as ammonia) 

Cancer Inhalation 
Unit Risk Factor 

0.000015 per fJg/m3 

Not available 

Not available 

Not available 

Reference 
Concentration 

Not available 

0.02 mg/m3 

0.01 mg/m3 

0.1 mg/m3 

The potential health risks resulting from exposure to hazardous chemicals released as a result of accidents 
at processing facilities were not quantitatively evaluated for any of the processing options considered in this 
EIS. The impacts of chemical exposures from relevant facility accidents at Building 371 at Rocky Flats 
and at the F- and H-Area separation facilities of the Savannah River Site have been evaluated in other 
investigations, such as the Rocky Flats Cumulative Impacts Document (DOE 1997), the Rocky Flats 
Environmental Technology Site, Basis for Interim Operation, Building 3711374 Complex (KHC 1997) and 
the Savannah River Site Final Environmental Impact Statement, Interim Management of Nuclear Materials 
(DOE 1995b). The results of these analyses are summarized in Appendix D, Section D.4.5, and are 
incorporated in this EIS by reference. The results indicate that the consequences for the most exposed 
member of the offsite population and onsite noninvolved workers would be low and could be mitigated by 
emergency response actions. Workers involved in the facility processes may experience serious injury or 
fatalities as a result of their proximity to the release sources. The impacts of chemical releases as a result 
of accidents at the proposed plutonium residue and scrub alloy processing facilities at Building 371 at 
Rocky Flats and the F-Area at Savannah River Site are addressed and estimated in these other 
investigations. These analyses are representative of potential chemical accident risks for the proposed 
actions because they address the same or similar facilities using similar chemicals in relevant scenarios. 
Because chemical inventories for the H-Area separation facilities of the Savannah River Site are similar 
to those estimated for the F-Area, potential impacts also are expected to be similar. 

At the Los Alamos National Laboratory, no hazardous chemicals would be used in the distillation of 
pyrochemical salts, and only relatively small amounts of hydrochloric acid would be used in the water leach 
and the acid dissolution processing of direct oxide reduction pyrochemical salts. Therefore, the potential 
impacts of hazardous chemical exposures from facility accidents at this site were not quantitatively 
evaluated in this EIS. Additional information on chemical accident risks at Los Alamos, which is 
incorporated by reference, is presented in the Draft Environmental Impact Statement for Continued 
Operation of the Los Alamos National Laboratory (DOE 1998c). 

4.1.4 Risks 

Another concept important to the presentation of results in this EIS is the concept of risk. Risks are most 
important when presenting accident analysis results. The chance that an accident might occur during the 
conduct of an operation is called the probability of occurrence. An event that is certain to occur has a 
probability of 1.0 (as in a 100 percent certainty). If an accident is expected to happen once every 50 years, the 
frequency of occurrence is 0.02 per year (1 occurrence every 50 years = 0.02 occurrences per year). A 
frequency estimate can be converted to a probability statement. If the frequency of an accident is 0.02 per year, 
the probability of the accident occurring in a 1 0-year program is 0.2 (1 0 years x 0.02 occurrences per year). 

Once the frequency (occurrences per year) and the consequences (for radiation effects, measured in terms of 
the number of latent cancer fatalities caused by the radiation exposure) of an accident are known, the risk can 
be determined. The risk per year is the product of the annual frequency of occurrence times the number of 
latent cancer fatalities. This annual risk expresses the expected number of latent cancer fatalities per year, 
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taking account of both the annual chance that an accident might occur and the estimated consequence if it does 
occur. 

For example, if the frequency of an accident were 0.2 occurrences per year and the number of latent cancer 
fatalities resulting from the accident were 0.05, the risk would be 0.01 latent cancer fatalities per year 
(0.2 occurrences per year x 0.05 latent cancer fatalities per occurrence= 0.01latent cancer fatalities per year). 
Another way to express this risk (0.01 latent cancer fatalities per year) is to note that if the operation subject 
to the accident continued for 100 years, one latent cancer fatality would be likely to occur because of accidents 
during that period. This is equivalent to 1 chance in 100 that a single latent cancer fatality would be caused 
by the accident source for each year of operation. This risk can be related to the risk of death from other 
accidental causes for comparison. As an example, the risk of dying from a motor vehicle accident is about 
1 chance in 80. Similarly, the risk of death for the average American from fire is approximately 1 chance in 
500, and from death from accidental poisoning, the risk is about 1 chance in 1,000 (NNPP 1993). 

The accident risks presented in this EIS do not always agree with the accident risks presented in site-specific 
safety documentation (e.g., Los Alamos National Laboratory Safety Analysis Reports, Rocky Flats Cumulative 
Impacts Document, etc.). The differences in the results may be attributed to differences in one or more of the 
following: 

• Computer codes used for analysis 
• Analysis data bases (e.g., population, weather, agriculture, etc.) 
• Accident scenarios 
• Analysis ground rules and assumptions 
• Materials at risk 
• Source terms released to the environment 
• Source term isotopic breakdowns 
• Accident frequencies 
• Process durations. 

4.1.5 Comparison of Health and Safety Risks with Common Risks to the Public 

This section compares the increased risks to the public associated with the management of plutonium residues 
and scrub alloy to those of common activities, such as smoking, flying, receiving a medical x-ray, and so forth. 

0 Risks in this EIS-Succeeding sections in Chapter 4 evaluate the risks from radiological and 
nonradiological incident-free operations and accidents for all materials and processing options. 

The highest increase in the incident-free population risk to the general public living near any of the DOE 
management sites involved in these alternatives would be 0.00019 latent cancer fatalities, as shown in 
Table 4-85 in Section 4.23. This risk would occur at the Savannah River Site. 

The highest increase in the accident population risk to the general public living near any of the DOE 
management sites would be 0.66 latent cancer fatalities, as shown in Table 4-83 in Section 4.23. This risk 
would occur at the Rocky Flats Site. 

The highest increase in the population risk to the general public along the transportation routes due to 
radiation exposure during ground transport would be 0.010 latent cancer fatalities (Table 4-91 in 
Section 4.24 ), if the maximum number of shipments is assumed (208 from Rocky Flats to the Savannah 
River Site). 
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Nonradiological fatalities are also unlikely. The highest increases in the risk of nonradiological fatalities 
to the public is through a traffic accident involving a truck transporting plutonium residues or scrub alloy. 
Assuming the same number of shipments (208 to the Savannah River Site), the increase in the population 
risk to the general public along the transportation routes would be 0.021 fatalities (Table 4-92 in 
Section 4.24). 

0 Common Radiological Risks--Table 4-2 presents several typical sources of exposure to radiation from 
everyday life (DOE 1993b). The average person in the United States receives about 300 mrem each year 
from natural sources of radiation and about another 50 mrem from manmade sources of radiation. The 
largest dose listed in Table 4-2 is the 200 mrem per year from exposure to naturally-occurring radon gas. 
This is much higher than the dose any member of the general public would receive as the result of activities 
associated with the management of plutonium residues and scrub alloy. 

Table 4-2 Typical Sources of Radiation, Average Individual Exposures, 
an vera2e n 1v1 ua s d A I d" "d I Ri ks 

.· Risk (Probability of a Latent Cancer 
Source ·. ··Dose Rate (mremlyr) Fatality/yr) 

Radon 200 0.0001 

Internal 39 0.000020 

Diagnostic x-rays 39 0.000020 

Soil, rocks 28 0.000014 

Cosmic rays 27 0.000014 

Nuclear medicine 14 0.000007 

Nuclear fuel cycle less than I less than 5xto·7 

Fallout less than 0.01 less than 5xl0·9 

There are also large variations in radiation dose to which people are routinely exposed. For example, 
people who live at high altitudes receive more radiation dose than people who live at sea level. People who 
live or work in brick, granite, or marble buildings receive more radiation dose than people who live or work 
in wooden structures. People who live in well-insulated houses receive more radiation dose from trapped 
radon gas than people who live in well-ventilated houses. Taking all the various factors into account, the 
annual U.S. dose from background radiation can easily range from 100 mrem for people who live in well
ventilated wooden houses on sandy soil at sea level to about 1,000 mrem for people who live in well
insulated houses in the Denver area (de Planque 1994). Thus, in addition to the average annual radiation 
dose, routine variations in annual radiation dose are also much larger than the dose any member of the 
general public would be likely to receive under any of the alternatives. 

0 Risks from Common Activities-Every activity carries some risk. Table 4-3 shows activities estimated 
to increase an individual's chance of death in any year by one in one million (Slovic 1986). Most of these 
activities would not be considered unusually risky actions, and they can be compared to the risks presented 
in this chapter for perspective only. 
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T bl 4-3 Ri ks E . a e s sbmate dT I 0 ncrease Ch anceo fD h" eat many_ y b On Ch ear !!_ e ance m a M"ll" I IOn 
Actirity Cause of Death 

Smoking 1.4 cigarettes Cancer; heart disease 

Livi111g 2 days in New York or Boston Air pollution 

TravC!ling 16 km (10 mi) by bicycle Accident 

Flying 1,600 km (1 ,000 mi) by jet Accident 

Living 2 months in Denver on vacation from New York Cancer caused by cosmic radiation 

One chest x-ray Cancer caused by radiation 

4.1.6 Estimated Radiation Dose Rate Near the Plutonium Transportation Containers 

The regulatory external radiation dose limit for ground transport is 10 mrem per hour at 2m (6.6 ft) from the 
vehicle ( 49 CFR 173.441 ). Historical data from actual plutonium residue and scrub alloy handling experience 
during transportation have shown dose rates below this regulatory limit. Dose rates at 2m (6.6 ft) from the 
Type 9975 and Type 6M containers have typically been between 0.15 and 0.6 mrem per hour, depending on 
the age and type of residue. Although Safe Secure Trailers carry up to 30 Type 9975 or 38 Type 6M 
containers, dose rates around the vehicle must be kept lower than the regulatory limit. If DOE makes any 
shipments in commercial vehicles, the same regulatory limit would also apply. 

To be conservative, the analyses in this chapter use the regulatory limit of 10 mrem per hour at 2m (6.6 ft) 
from the side of the transport vehicle. This conservative value was used in the calculations of incident-free 
doses to members of the public traveling along the highway and to ground transport workers. For radiation 
workers handling containers at the DOE sites, the dose rate close to the shipping containers was estimated by 
the conservative methodology presented in Appendix D. 

4.1.7 Plutonium and Americium Toxicity 

The adverse health effects experienced following exposure to plutonium result predominantly from its 
radiological toxicity rather than its chemical toxicity. Plutonium is not readily absorbed from the 
gastrointestinal tract following ingestion or through the intact skin following dermal exposure; inhalation is 
the most common route of human exposure. Once inhaled, the rate of clearance from the lungs is influenced 
by particle size, specific isotope, and chemical form. Following inhalation exposure, plutonium partitions to 
the lungs, liver, and bone. The radiotoxicity of plutonium results from its emission of ionizing radiation, 
primarily in the form of alpha particles, although low-energy gamma radiation and low-energy neutrons are 
also released. In studies with laboratory animals, exposure to high radiation doses of plutonium isotopes has 
resulted in decreases in lifespans, diseases of the respiratory tract, and cancer (ATSDR 1990, DOE 1997d). 
Plutonium residues and scrub alloy contain a number of different isotopes of plutonium. 

In addition to plutonium isotopes, scrub alloy and some plutonium residues contain substantial amounts of 
americium-241, which is formed by the decay of plutonium-241. Americium-241 is radiotoxic because it 
produces high gamma radiation doses and also emits alpha particles and neutrons. Like plutonium, the 
radiotoxicity of americium is of much greater concern than its chemical toxicity (DOE 1997d). 

4.1.8 WIPP Waste Acceptance Criteria 

As noted in Section 4.1.2, processing the plutonium residues would produce transuranic wastes which would 
require disposal at WIPP. Analysis in the EIS assumes that the transuranic wastes would be transported in the 
safest, cost-effective manner, which would be TRUPACT TI shipping containers. Each TRUPACT TI is 
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assumed to contain approximately 2,800 fissile gram equivalents of radioactive material (primarily plutonium 
and americium). The Nuclear Regulatory Commission (NRC 1997) certified the 2,800 fissile gram equivalents 
load forthe TRUPACT II in February 1997. The WIPP Supplemental EIS (DOE 1997e) analyzed the impacts 
of transporting the Rocky Flats wastes utilizing the 2,800-fissile-gram-equivalent TRUPACT II loading. The 
WIPP planning basis waste acceptance criteria has recently been revised to allow this loading. 

4.1.9 Nuclear Nonproliferation Considerations 

For over 40 years, the United States has supported international efforts to prevent the spread of nuclear 
weapons to states that do not already have them. Although the cold war has ended, national support for the 
nonproliferation of nuclear weapons remains undiminished. As one of its fundamental nonproliferation 
strategies, the United States seeks to prevent the unauthorized acquisition of materials, such as plutonium, that 
could be used to manufacture nuclear weapons. United States efforts to prevent unauthorized access to 
plutonium are based on longstanding national policies, as well as on our obligations under the Nuclear 
Nonproliferation Treaty and the Treaty on the Physical Protection of Nuclear Material. 

The current framework for U.S. nonproliferation policy was issued by the President on September 27, 1993. 
Several key elements of this framework dealt with plutonium policy. The policies most directly pertinent to 
this EIS stated that the United States would: 

o Seek to eliminate where possible the accumulation of stockpiles of highly ep.riched uranium or plutonium, 
and to ensure that where these materials already exist they are subject to the highest standards of safety, 
security, and international accountability; 

• Submit U.S. fissile material no longer needed for our deterrent to inspection by the International Atomic 
Energy Agency; and 

• Initiate a comprehensive review of long-term options for plutonium disposition, taking into account 
technical, nonproliferation, environmental, budgetary and other economic considerations. 

The framework document also stated that the "United States does not encourage the civil use of plutonium and, 
accordingly, does not itself engage in plutonium reprocessing for either nuclear power or nuclear explosive 
purposes." 

The materials covered by this EIS (approximately 40 percent of the plutonium residues and all of the scrub 
alloy stored at Rocky Flats) contain nearly 2,800 kg (6,200 lb) of plutonium that could be used in nuclear 
weapons, if diverted. The proliferation consequences of each alternative must be considered in conjunction 
with considerations of the health and safety benefits (both near-term and long-term) that would be associated 
with implementation of the proposed action. The nonproliferation consequences of each alternative for 
management of these materials are discussed below. 

0 Alternative 1 (No Action: Stabilize and Store}-Under the No Action Alternative, the entire Rocky Flats 
inventory of plutonium residues and scrub alloy would be stabilized and stored there pending disposition. 
Materials containing nearly 2,800 kg (6,200 lb) of plutonium would remain an attractive target for theft by 
those interested in the manufacture of nuclear weapons. Theft would be prevented by continued operation 
of the physical security system at Rocky Flats. From the viewpoint of nuclear weapons nonproliferation, 
the No Action Alternative has no clearly defined endpoint. The stabilization efforts under the No Action 
Alternative would result in a very small reduction in proliferation risk. 

0 Alternative 2 (Process without Plutonium Separation}-Implementation of Alternative 2 would render 
the Rocky Flats plutonium residues and scrub alloy unattractive as source of plutonium for the manufacture 
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of nuclear weapons. From the viewpoint of nuclear weapons nonproliferation, the endpoint is clearly 
defined as completion of processing for the entire inventory, at which time the resulting materials would 
pose a greatly reduced proliferation risk. Under this alternative, the high level of physical security required 
under Alternatives 1 and 3 would no longer be required for the processed plutonium residues and scrub 
alloy. This alternative would cause the largest reduction in the risk of proliferation and this risk reduction 
would occur in the near term. 

0 Alternative 3 (Process with Plutonium Separation)--Under this alternative, the chemical separation of 
the plutonium from the residues and scrub alloy would be conducted in the process of accomplishing the 
health and safety related stabilization required to comply with Defense Nuclear Facilities Safety Board 
Recommendation 94-1. The separated plutonium would be converted into a form that would be more 
attractive as a potential target for theft or diversion until its disposition if it were left unprotected. However, 
in the interim, prior to its disposition, this plutonium would be stored at the separation site(s) under the 
protection of the safeguards and security systems already in operation at those sites to provide protection 
for the plutonium already in storage at those sites. The separated plutonium would be disposed of in 
acc:ordance with decisions to be made under the Surplus Plutonium Disposition Draft Environmental 
Impact Statement. The ultimate disposition of this plutonium would be in a monitored geologic repository 
as a ceramic waste form embedded in canisters of vitrified high-level radioactive waste. As a result, while 
there would be a slight and manageable increase in proliferation concerns in the near-term until the 
plutonium is dispositioned, implementation of this alternative would ultimately result in a reduction in the 
risk of proliferation. The waste resulting from the separation processes would not pose a proliferation risk 
because only minute quantities of plutonium would be present in this waste. 

D Alternative 4 (Combination of Processing Technologies)-This alternative is a combination alternative 
comprised of elements of the technologies analyzed under Alternatives 1 and 2. Materials subject to 
processes under Alternative 4 have been granted a variance to safeguards termination limits subject to their 
plutonium concentration levels being below 10 percent. The variance was approved by the DOE Office 
of Safeguards and Security for many of the residues only after it was determined that these residues would 
not be in a form that is attractive for theft as a source of plutonium for use in nuclear weapons or terrorist 
activities. The proliferation risk is therefore very low under this alternative. 

Safeguards Termination Limits 

"Safeguards" are part of the process of ensuring that unauthorized persons or organizations do not 
obtain materials (e.g., uranium or, for this EIS, plutonium) that could be used to manufacture nuclear 
weapons. Safeguards termination limits are limits on the maximum concentration of plutonium that 
may exist in a material without causing the material to be subject to the strict material control and 
accountability requirements applied under "safeguards" requirements. These concentration limits are 
established based on a determination of how low the plutonium concentration must be for any given 
material form to make the material unattractive as a source of plutonium. DOE granted a variance to 
the safeguards termination limits for certain residues when evaluations demonstrated that the 
proposed processing method for the material, the controls in place for normal handling of transuranic 
waste, and the limited quantity of plutonium present in any particular place and time preclude the 
need to take additional measures to address threats of diversion and theft. When safeguards 
termination limit variances are applied, the residue material is no longer subject to strict material 
control and accountability as special nuclear material. The materials, however, are still controlled 
and guarded based on DOE's management practices and physical security procedures. 
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4.2 IMPACTS OF MANAGING ASH RESIDUES 

The inventory of ash residues assessed in this EIS weighs 20,060 kg ( 44,224 lb) including 1,164 kg (2,566 lb) 
of plutonium. This inventory is stored in 1,281 drums (with approximately 6,400 internal metal containers) 
and 531 other small individual containers. As discussed in Chapter 2, the ash residues are divided into four 
subcategories. The subcategories of ash residues are listed in Table 4-4, along with the inventory data for each 
one. 

Table 4-4 Ash Residues 
Number of 

Residue Mms Plutonium Mms Number Other Individual 
Ash Subcategories (kg)• (kg)" of Drums Containers 

Incinerator Ash (including firebrick fines) 14,056 909.8 1,016 54 

Sand, Slag, and Crucible 3,062 128.9 138 214 

Graphite Fines 899 74.0 81 26 

Inorganic Ash 2,043 50.9 46 237 

Totals 20,060 1,164 1,281 531 

a To convert to pounds, multiply by 2.2. 

Each subcategory has the same basic processing technology under the No Action Alternative: to cement and 
store the residue at Rocky Flats. Each subcategory has the same two or three processing technologies under 
the Process without Plutonium Separation Alternative. The technologies within the Process with Plutonium 
Separation Alternative are more complicated: the incinerator ash subcategory has two technologies, the sand, 
slag, and crucible subcategory has one technology, the graphite fines subcategory has one technology, and 
there are no technologies for the inorganic ash subcategory. Each subcategory has the same two processing 
technologies under Alternative 4. The preferred processing technology for all ash residues except sand, slag, 
and crucible residues is repackaging at Rocky Flats. The preferred processing technology for sand, slag, and 
crucible residues is preprocessing at Rocky Flats and Purex at the Savannah River Site. 

One of the residues in the incinerator ash subcategory is not included in one of the incinerator ash processing 
technologies. The firebrick fines residue (Item Description Code [IDC] 378) is not included in the Purex 
process technology because this processing may not be feasible for this residue. This residue has a mass of 
26 kg (57 lb ), including 10.8 kg (23 lb) of plutonium. If DOE decides to implement this processing technology 
for the incinerator ash residues, then the firebrick fines residue would have to be managed under one of the 
other seven processing technologies. The residue mass of26 kg (57lb) represents less than 0.2 percent of the 
total residue mass in this subcategory, so DOE performed the impact calculations as if the firebrick fines were 
included along with the rest of the incinerator ash residues in this technology. This assumption is reasonable 
because the inventory of firebrick fines is very small compared to the total amount of residue in this 
subcategory. 

This section presents the environmental impacts of managing the entire inventory of ash residues under each 
of the processing technologies. The results in this section were used in the calculation of the total impacts of 
the No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, 
respectively, and of the management approaches which are presented in Section 4.22. 
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4.2.1 Products and Wastes 

Under every processing technology for ash residues, DOE would generate transuranic waste and would prepare 
this waste for disposal in WIPP. Every technology would also result in low-level waste, which would be 
disposed of routinely using existing procedures at each site. A small portion of the low-level waste generated 
at Rocky Flats could possibly be low-level mixed waste, but this waste would also be disposed of routinely 
using existing procedures. The No Action Alternative would result in stabilized residues that would have to 
remain in storage indefinitely. In the processing technologies under the Process without Plutonium Separation 
Altemative, DOE would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gallon [gal]) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized 
residues (Alternative 4), then the stabilized residues could be disposed of in WIPP as transuranic waste. 

Material to be managed as high-level waste (hereafter in this chapter called high-level waste) and saltstone 
would be generated only at the Savannah River Site if the residues were shipped to that site for plutonium 
separation. The final form of the high-level waste would be glass poured into stainless steel canisters, which 
would be stored at the Savannah River Site until a monitored geologic repository is ready to receive them. 
Saltstone is a cement form of low-level waste that is generated as a byproduct of the Savannah River Site tank 
farm operations and is routinely disposed of onsite in concrete vaults. If plutonium is separated at the 
Savannah River Site, it would be stored securely onsite until a decision is made on its disposition. No increase 
in proliferation risk would result and this plutonium would not be used for nuclear explosive purposes. The 
americium from residues sent to the Savannah River Site would go into the high-level waste. 

The solid plutonium-bearing products and wastes that would be generated from ash residues under each of the 
technologies are presented in Table 4-5. The shaded areas of Table 4-5 indicate types of solid products and 
wastes that would not be generated under the various processing technologies. The products and wastes from 
the preferred processing technologies are presented in bold type. 

D Incinerator Ash and Firebrick Fines--The largest amount of transuranic waste (6,430 drums) would be 
generated in the calcine and blend down technology, but the vitrify and cold ceramify technologies would 
generate almost as much (over 5,000 drums). These three technologies would generate much more 
transuranic waste than the other technologies, which would generate no more than 1,310 drums. The 
stabilized residues generated in Alternative 4 could be disposed of in WIPP, just like transuranic waste. 
Thus, the two technologies under Alternative 4 would each generate over 5,500 drums (transuranic waste 
plus stabilized residues) to be sent to WIPP. The quantities of high-level waste, low-level waste, and 
saltstone are low under all the technologies and the sites would manage these wastes using routine 
procedures. The maximum amount of plutonium that could be separated from incinerator ash residues is 
901 kg (1 ,986 lb ). 

D Sand, Slag, and Crucible Residues--The largest amount of transuranic waste (almost 1,400 drums) 
would be generated in the calcine and blend down technology, but the vitrify technology would generate 
almost as much (almost 1,200 drums). These two technologies would generate much more transuranic 
waste than the other technologies, which would generate fewer than 300 drums. The stabilized residues 
in Alternative 4 could be disposed of in WIPP, just like transuranic waste. Thus, the two technologies 
under Alternative 4 would each generate over 1,000 drums (stabilized residue plus transuranic waste) to 
be sent to WIPP. The quantities of high-level waste, low-level waste, and saltstone are low under all the 
technologies and the sites would manage these wastes using routine procedures. The maximum amount 
of plutonium that could be separated from sand, slag, and crucible residues is 128 kg (282 lb ). 
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Table 4-5 Products and Wastes from Ash Residues 
Stabilized Residues 

(Drums'l) 
Transuranic Waste I High-Level Waste ~Separated Plutonium 

(Drums'l) (Canisters of Glass") (kg c) 
Incinerator Ash and Firebrick Fines 

Low-Level Waste 
(Drums~') 

!Alternative I (No Action) 
Calcine, Cement, and Store at Rocky Flats I 4,379 I 1,310 I I I 2,860 

Salts tone 
(cubic meters) 

Vtlternative 2 (without Plutonium Separation) 

---~~t~~:t~~~~r;!k·--Fi~t~----···················----····j···································j············t~i~---··········j····································j·······························--·j··············H~i-·········--·1···························· ........................ x ............. Y. .......................................................................... ••••••••••••••••••••••••••••••••••• .................................... •••••••••••••••••••••·•••••••••••• ..................................................................... . 
Calcine and Blend Down at Rocky Flats 6,430 I, 187 

Vtlternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats 593 - I, 187 

·--~-~r.~~.!!!.~!!Y.~.':I.':I.~.~-~~-~r..~.~!~ .................................................................................. !.~Q ................................ 1. ............................... ~?.2 ........................... }2~ ............... L .......... ..'.:?.?.L ........... . 
Preprocess at Rocky Flats 593 - I, 187 
Mediated Electrochemical Oxidation!Purex at 

Savannah River Site 253 26 901 373 I 670 
jAiternative 4 (Combination) 

·--~~~~~~~~1·-~{i~~~~~~;:x.B..~~---····················t···········{~~~~---········+·········..}~~~9. ............ +·········· .. ······· .............. -J--··············· .. ·=·== .. ·+···········i:i~·············r······~·~······ .. ················ 
Sand. Slag, and Crucible Residues 

f.tlternative I (No Action) 
Calcine, Cement, and Store at Rocky Flats I 954 I 278 I · I I 607 

[Alternative 2 (without Plutonium Separation) 

·--~~1{!~~~~~i~~~-~;;~~-~i·i~k;;·Fi~~···············1--··m-~·-··---·--···--·····+···········H~~············+ ................................. +···--······-··········-··-··+·············i1i···············•·-·~ ...... , .................... . 
!Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats I I 122 I - I - I 242 
Purex at Savannah River Site 12 4 128 58 I 357 

f.tlternative 4 (Combination) 

·--~~~i~~~~~~f-~:;~~-~!:--~x.B..~~---···················+············ii·~:---···········f···············K~··············+--····--·-·······----·-··---·+··················--··----·--+·············~~~················--·---··--····--··-··-··----
Graphite Fines 

jAiternative I (No Action) 
Calcine, Cement, and Store at Rocicy_ Flats I 280 I 87 I I I 186 

jAiternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 350 79 

.................................................................................................................................................................................................................................................................................................. ! 

Calcine and Blend Down at Rocky Flats 414 79 1 . 
jAlternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats 41 - - 79 
Mediated Electrochemical Oxidation/Purex at 

Savannah River Site 16 2 73 I 24 I 43 
jAlternative 4 (Combination) 
... ~l!:1.~!!!!:.l!:~.~--S:~~~E.~.~~-~~-~Y..B..~~~---···················· .............. ?.~.~~·············· .............. J1................ .................................... ................................. . .............. !.~§ ................................................. . 

Re acka e at Rock Flats 31r 41 79 
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Stllbilized Residues 
(Drums") 

Trtmsurank Waste I High-Level Waste ISeptll'ated Plutonium 
(Drums"} (CanistersoLGlasJ") (kgc) 

ln~nicAsh 

Low-Level Waste 
(Druml') 

!Alternative I (No Action) 
Calcine, Cement, and Store at Rocky Flats I 637 I 181 I I I 395 

Salts tone 
(cubic meters) 

!Alternative 2 (without Plutonium Separation) 

···~~il[!~~~~1i~~~-~~~-~t·R~~Fi;t~··············+··········· .. ~··-··-.. -··-·+·············~·~I·············+· .. ······················"· .. ····I·········-.. -·-····-··········+·············i·~~---················· ..................... ~ ....... . 
!Alternative 4 (Combination) 

... ~~~;~~~~;~~ii~i;!~x.f.)f!!~ ....................... ~ .............. ~i~: ............. + ............. w .............. + .................................. , ................................. + ............. i~I ................................................. . 
a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Notes: Shaded areas indicate the types of solid products and waste that would not be generated. Products and wastes from the preferred processing technologies are presented in bold type. The storage 

capacities at each site are adequate to store the products and wastes listed in this table. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

0 Graphite Fines-The largest amount oftransuranic waste (414 drums) would be generated in the calcine 
and blend down technology, but the vitrify technology would generate almost as much (350 drums). 
These two technologies would generate much more transuranic waste than the other technologies, which 
would generate no more than 87 drums. The stabilized residues in Alternative 4 could be disposed of 
in WIPP, just like transuranic waste. Thus, the two technologies under Alternative 4 would each generate 
over 350 drums (stabilized residue plus transuranic waste) to be sent to WIPP. The quantities of high
level waste, low-level waste, and saltstone are low under all the technologies and the sites would manage 
these wastes using routine procedures. The maximum amount of plutonium that could be separated from 
graphite fines residues is 73 kg (160 lb ). 

0 Inorganic Ash-The largest amount of transuranic waste (over 900 drums) would be generated in the 
calcine and blend down technology, but the vitrify technology would generate almost as much (almost 
800 drums). These two technologies would generate much more transuranic waste than the other 
technologies, which would generate no more than 181 drums. The stabilized residues in Alternative 4 
could be disposed of in WIPP, just like transuranic waste. Thus, the two technologies under Alternative 4 
would each generate over 800 drums (stabilized residue plus transuranic waste) to be sent to WIPP. The 
quantities of low-level waste are low under all the technologies and the site would manage this waste 
using routine procedures. No plutonium would be separated from inorganic ash residues under any 
processing technology. 

4.2.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts that could result from the alternatives 
associated with the management of ash residues. These impacts are presented for incident-free operation and 
postulated accident scenarios. The detailed site and transportation analyses are presented in Appendices D 
and E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 mi). If DOE 
decides to ship the incinerator ash to the Savannah River Site for Purex processing or mediated electrochemical 
oxidation/Purex processing, then the number of shipments would be 116 or 86, respectively, and the total 
round-trip shipping distances would be 607,000 km (376,400 mi) or 450,000 km (279,000 mi), respectively. 
Shipping the sand, slag, and crucible would require 26 shipments, and the total round-trip shipping distance 
would be 136,100 km (84,400 mi). Similarly, shipping the graphite fines to the Savannah River Site would 
require 7 shipments, and the total round-trip shipping distance would be 36,600 km (22,700 mi). 

No construction of new processing facilities is required for any of the alternatives at Rocky Flats but DOE may 
need to modify certain existing facilities and construct new waste storage buildings. For some activities 
performed at the Savannah River Site, DOE may need to perform decontamination and decommissioning and 
also modify existing facilities. Mitigation measures during these activities would ensure that only very limited 
radiological and chemical releases occur. However, workers would be exposed to contaminated materials. 
Such exposures would be limited to ensure that doses are maintained as low as reasonably achievable. 

4-18 
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4.2.2 .. 1 Incident-Free Operations 

0 Radiological Impacts 

·• Incinerator Ash and Firebrick Fines-The radiological impacts to the public and the workers 
associated with incident-free operations of each processing technology for incinerator ash and firebrick 
fines are presented in Table 4-6. The impacts due to the preferred processing technology are 
presented in bold type. The impacts are those which are anticipated to occur as a result of process 
operations and transportation over whatever time period is necessary to process the entire inventory 
of these residues. The length of time necessary to process these residues will depend on which 
technology DOE decides to implement. Impacts associated with subsequent incident-free storage of 
stabilized residues, separated plutonium, and waste would be much smaller than from processing or 
transportation. 

The highest estimated public maximally exposed individual dose in Table 4-6 is 11 mrem, which 
could occur only during transportation. This is a bounding estimate of the dose to a maximally 
exposed individual. It probably exceeds actual potential exposure by a factor of 5. This hypothetical 
individual's latent cancer fatality risk would be increased by about 5.5x10-6, or less than one chance 
in one hundred thousand. The public maximally exposed individual risks near the sites would be 
much lower under all of the technologies. The highest total of the public population radiation doses 
listed in Table 4-6 would occur if DOE decides to implement the Purex processing technology at the 
Savannah River Site. The sum of these doses is approximately 11.6 person-rem, which would cause 
far less than one additional latent cancer fatality among the population living near both sites and 
traveling along the truck route. The population living near the truck route would receive a much 
smaller radiation dose. Estimates of population exposure due to transportation are based on very 
conservative assumptions designed to overestimate potential risk. See Section E.8 of Appendix E for 
a discussion of uncertainties and conservatism in the EIS assessment of transportation risk. 

The highest involved worker population radiation dose would be 394 person-rem, which would occur 
if DOE decides to implement the Purex processing technology at the Savannah River Site. This dose 
would cause 0.16 additional latent cancer fatalities among the workers directly involved in the 
operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

• Sand, Slag, and Crucible Residues-The radiological impacts to the public and the workers associated 
with incident-free operations of each technology for sand, slag, and crucible residues are presented 
in Table 4-6. The impacts are those which are anticipated to occur as a result of process operations 
and transportation over whatever time period is necessary to process the entire inventory of these 
residues. The length of time necessary to process these residues will depend on which technology 
DOE decides to implement. Impacts associated with subsequent incident-free storage of stabilized 
residues, separated plutonium, and waste would be much smaller than from processing or 
transportation. 
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Table 4-6 Radiolo2icallm D Incid M ,f Ash Resid F - - ------ --------- ------ --- -- ---------- ------------- ---- -- --------- -------

Offsite Public Maximally MIIXinudly Exposed 
Exposed Individual Offsite Public Popullldon Individual Involved Worker 

Probability of a Dose Number of Dose Probability of a 
Dose Latent Cancer (person- Latent Cancer (mremper Latent Cancer 

(mrem) Fatality rem) Fo.talities year) FataliJy per year 

Incinerator Ash and Firebrick Fines 

Alternative 1 (No Action) 

Calcine, Cement, and Store at Rocky Aats 0.00024 1.2x1o·10 0.0051 2.6xlo-6 2,000 0.0008 

Alternative 2 (without Plutonium Separation) 

.... Y.!!~!X.~!.~~:~Y..~~-~~ ............................................ 0.000034 1.7xlo-11 0.0014 7.0xlo·7 2,000 0.0008 ..................... ...... i.9~1o:w ...... ························ """"7:5~"i"():?"""" . ................... ································ 

.... S:.?.~?..~~~~~!.¥..~.~-~.?.7~.¥ .. ~~!~ ............................... 0.000038 0.0015 2,000 0.0008 ..................... .. .... 9.:5-~i"o:w ...... ........................ ...... io~·i·o:6 ....... ···················· . ............................... 
Calcine and Blend Down at Rocky Aats 0.00019 0.0040 2,000 0.0008 

Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Aats 0.000057 2.8xlo·11 0.0023 1.2x1o·6 2,000 0.0008 
Transport to Savannah River Site 11 5.5xlo·6 11.4 0.0057 100 0.00004 
Purex at Savannah River Site a,b 0.0015 7.5x10·10 0.17 0.000085 2,000 0.0008 ..................................................................................... ····················· ...... "2..8~-io:"jj ....... ........................... ....... i.:2~·i·o:6 ....... . ................... ································ 
Preprocess at Rocky Aats 0.000056 0.0023 2,000 0.0008 
Transport to Savannah River Site 11 5.5xl0"6 8.5 0.0042 100 0.00004 
Mediated Electrochemical Oxidation/Purex at 0.00079 4.0xlo·10 0.088 0.000044 2,000 0.0008 

Savannah River Site a,b 

Alternative 4 (Combination) 

.... ~~-~-i.~~-~.?..S:.:!E.:E.~.~-~-~.?.~.~.L~~!~ ..................... 0.00024 1.2x10·10 0.0051 2.6x1o·6 2,000 0.0008 ..................... ...... io~io:rr ..... . .......................... ....... 4:o~io:, ....... . .................... ································ Repackage at Rocky Flats 0.000020 0.00080 2,000 0.0008 

Sand, Slag, and Crucible Residues 

Alternative 1 (No Action) 

Calcine, Cement, and Store at Rocky Aats 0.000035 l.8x1o·11 0.00073 3.6xlo·7 2,000 0.0008 

Alternative 2 (without Plutonium Separation) 

.... Y.~~~!x.~~-~~:~x.~.~-~~ ............................................ 4.6xl0·6 2.3x10·12 0.00019 9.5xlo·8 2,000 0.0008 ..................... ...... "i"..3-~1o:'ir ...... ························ ...... i9~·i·o:7 ........ . .................... . ................................ Calcine and Blend Down at Rocky Aats 0.000027 0.00058 2,000 0.0008 

Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats 2.7x1o·6 1.4x10"12 0.00011 s.sx1o·8 2,000 0.0008 
Transport to Savannah River Site 11 s.sx1o·6 2.57 0.0013 100 0.00004 
Purex at Savannah River Site a 0.00013 6.Sx1o·11 0.014 7.0x10'6 2,000 0.0008 

Alternative 4 (Combination) 
Calcine and Cement at Rocky Flats 0.000036 1.8xlo·11 0.00077 3.9xlo·7 2,000 0.0008 

Repackage at Rocky Flats 2.7xlo·6 1.4x10·12 0.00011 -
--

5.5xl0"8 2,000 
-

0.0008 

Involl'ed Worker Popullldon 

Dose Number of 
(person- Latent Cancer 

rem) Fatalities 

376 0.15 

179 0.072 ..................... ............................ 
142 0.057 

····················· ............................ 
229 0.092 

145 0.058 
18 0.0072 

231 0.092 
····················· ............................ 

108 0.043 
13.3 0.0053 
152 0.061 

320 0.13 
····················· ............................ 

90 0.036 

57 0.023 

25 0.010 ..................... .............................. 
32 0.013 

27 0.011 
4 0.0016 
17 0.0068 

49 0.020 

14 0.0056 
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0/ftite Public Maximttlly Maximttlly Exposed 
Exposed lllllividutd O.ffsite Public Populati#ln lllllividutd lnPolved Worker lnvoll'ed Worker Population 

Probllbility 8/ tl Dose Nwnbetof Dose Probability of a Dose Number of 
Dose Latetlt Canter (per$8n- Latetlt Canter (mremper Latetlt Cancer (pen8n- Latent Ctincet 

(mrem) FatalitJ rem) Fattilitks yelll') Fotality pet year rem) Fatalitia 
Graphite Fines 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats 0.000020 l.Oxlo- 11 0.00042 2.1x10·7 2,000 0.0008 30 0.012 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 2.7xl0·6 1.4xl0·12 0.00011 5.5xl0·8 2,000 .0.0008 15 0.0060 ....................................................................................... ····················· ······?·:s-~i"o:n-······ ························ ·······i·:6~·i·o:r····· .................... ................................. ...................... ............................. 
Calcine and Blend Down at Rocky Flats 0.000015 0.00032 2,000 0.0008 18 0.0072 

Alternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats 4.7xl0-6 2.4xl0·12 0.00019 9.5xl0·8 2,000 0.0008 8.8 0.0035 

Transport to Savannah River Site 11 5.5xl0-6 0.69 0.00035 100 0.00004 1.1 0.00044 

Mediated Electrochemical Oxidation/Purex at 0.000064 3.2xl0·11 0.0071 3.6xl0-6 2,000 0.0008 12 0.0048 
Savannah River Site a, b 

Alternative 4 (Combination) 

.... ~~~-i-~~-~-~E.~.I'!!:~.f!.~.~~-~-?.~.~L~~!~ ..................... 0.000020 1.0x10·11 0.00042 2.1x10·7 2,000 0.0008 26 0.010 
... i6-~io:, ... ...... io~io:1r .... ························ ·······3:2~io:ii ...... .................... ······························· ...................... .............................. 

Repackage at Rocky Flats 0.000063 2,000 0.0008 7.3 0.0029 

Inorganic Ash 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats 0.000013 6.5xl0·12 0.00029 1.4xl0·7 2,000 0.0008 26 0.010 

Alternative 2 (without Plutonium Separation) 

.... Y.!!~!Y..~!.~?.:~Y-.~!1.~~ ............................................ 1.8xlo·6 9.0xl0·13 0.000076 3.8xl0·8 2,000 0.0008 9.8 0.0039 
····················· ...... 5"..2~1o:u··· ... ........................ ....... i.:i"~·i·o:·r··· ... .................... ............................... ..................... .............................. 

Calcine and Blend Down at Rocky Flats 0.000010 0.00023 2,000 0.0008 13 0.0052 

Alternative 4 (Combination) 
Calcine and Cement at Rocky Flats 0.000013 6.5xl0·12 0.00029 1.4xl0·7 2,000 0.0008 18 0.0072 ................................................................................................ ... ii~io:, ... ...... s:s~1o:u ...... ························ ...... i2~io:s···· ... ..................... . ................................ ....................... .................................. 
Repackage at Rocky Flats 0.000044 2000 0.0008 5.0 0.0020 

a Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
b If H-Canyon were used, an additional 60 person-rem (with an associated 0.024 latent cancer fatalities) would be received by workers involved with decontamination and 

decommissioning of highly contaminated equipment prior to installation of two new dissolvers for mediated electrochemical oxidation operations. This 60 person-rem worker 
population dose when added to the H-Canyon operational worker population dose would be less than the worker population dose associated with total F-Canyon mediated 
electrochemical oxidation operations for incinerator ash and graphite fines. 

Note: The impacts from the preferred processing technology are presented in bold type. 
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The highest estimated public maximally exposed individual dose in Table 4-6 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent cancer fatality risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-6 would occur if DOE decides to implement the Purex 
technology at the Savannah River Site. The sum of these doses is approximately 2.6 person-rem, 
which would cause far less than one additional latent cancer fatality among the population living near 
both sites and traveling along the truck route. The population living near the truck route would 
receive a much smaller radiation dose. The highest involved worker population radiation dose would 
be 57 person-rem, which would occur if DOE decides to implement the No Action calcine, cement, 
and store technology at Rocky Flats. This dose would cause 0.023 additional latent cancer fatalities 
among the workers directly involved in the operation. Onsite workers who are not involved with the 
actual processing of the residues are designated as "noninvolved workers." The impacts to these 
workers would be expected to be much smaller than the impacts to the involved workers. 

• Graphite Fines-The radiological impacts to the public alid the workers associated with incident-free 
operations of each technology for graphite fines are presented in Table 4-6. The impacts are those 
which are anticipated to occur as a result of process operations and transportation over whatever time 
period is necessary to process the entire inventory of these residues. The length of time necessary to 
process these residues will depend on which technology DOE decides to implement. Impacts 
associated with subsequent incident-free storage of stabilized residues, separated plutonium, and waste 
would be much smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-6 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent cancer fatality risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-6 would occur if DOE decides to implement the mediated 
electrochemical oxidation!Purex processing technology at the Savannah River Site. The sum of these 
doses is approximately 0.70 person-rem, which would cause far less than one additional latent cancer 
fatality among the population living near both sites and traveling along the truck route. The 
population living near the truck route would receive a much smaller radiation dose. 

The highest involved worker population radiation dose would be 30 person-rem, which would occur 
if DOE decides to implement the No Action calcine, cement, and store technology at Rocky Flats. 
This dose would cause 0.012 additional latent cancer fatalities among the workers directly involved 
in the operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

• Inorganic Ash-The radiological impacts to the public and the workers associated with incident-free 
operations of each technology for inorganic ash are presented in Table 4-6. The impacts are those 
which are anticipated to occur as a result of process operations over whatever time period is necessary 
to process the entire inventory of these residues. The length of time necessary to process these 
residues will depend on which technology DOE decides to implement. Impacts associated with 
subsequent incident-free storage of stabilized residues, separated plutonium, and waste would be much 
smaller than from processing. 

The highest estimated public maximally exposed individual dose in Table 4-6 is 0.000013 mrem, 
which would occur during the technology to calcine and cement at Rocky Flats. This hypothetical 
individual's latent cancer fatality risk would be increased by less than one in one-hundred billion. The 
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highest public population radiation dose listed in Table 4-6 would also occur if DOE decides to 
implement the calcine and cement technology at Rocky Flats. This dose is 0.00029 person-rem, which 
would cause far less than one additional latent cancer fatality among the population living near Rocky 
Flats. 

The highest involved worker population radiation dose would be 26 person-rem, which would occur 
if DOE decides to implement the No Action calcine, cement, and store technology at Rocky Flats. 
This dose would cause 0.010 additional latent cancer fatalities among the workers directly involved 
in the operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

0 Hazardous Chemical Impacts 

• Incinerator Ash and Firebrick Fines-The impacts of exposure to hazardous chemicals from the 
processing and storage of incinerator ash and firebrick fines at Rocky Flats were not evaluated because 
hazardous chemicals are not expected to be released from the proposed operations at this site. 

The processing of incinerator ash and firebrick fines at the Savannah River Site would involve releases 
of only noncarcinogenic hazardous chemicals. The noncancer health risks for the Purex process and 
mediated electrochemical oxidation process are the summation of releases of phosphoric acid and 
ammonium nitrate. The estimated offsite population and noninvolved worker Hazard Index values 
presented in Table 4-7 are much less than one, which suggests that noncancer health effects are not 
expected. The results for the preferred processing technology are presented in bold type. The Hazard 
Index, which is an estimate of total potential noncancer toxicity, is computed by summing the ratios 
of the potential airborne concentrations of hazardous chemicals to their chemical-specific toxicity 
threshold levels (i.e., Reference Concentrations; see Appendix D, Section D.4). Hazard Index values 
of 1 or more suggest the potential for adverse noncancer health effects following long-term exposure. 

• Sand, Slag, and Crucible Residues-The processing of sand, slag, and crucible residues at Rocky Flats 
would not involve airborne releases of hazardous chemicals. 

No carcinogenic chemicals would be released from the Purex process at the Savannah River Site. 
Noncancer health risks resulting from releases of phosphoric acid and ammonium nitrate would notbe 
expected. Phosphoric acid is a corrosive irritant to the eyes, skin and mucous membranes and a 
respiratory tract irritant following inhalation exposure (Lewis 1991, EPA 1995a). 

• Graphite Fines-The processing of graphite fines residues at Rocky Flats would not involve airborne 
releases of hazardous chemicals. 

No carcinogenic chemicals would be released from the mediated electrochemical oxidation process 
at the Savannah River Site. Noncancer health effects resulting from releases of phosphoric acid and 
ammonium nitrate would not be expected. 

• Inorganic Ash-The processing of inorganic ash residues at Rocky Flats would not involve airborne 
releases of hazardous chemicals. 
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Table4-7 Chemical Impacts Due to Incident-Free Mana2ement of Ash Residues 
~·MI!t.M~ I Of/site Plllilk .,. . .• . 
IIxpt,aetii~ ~n ~Emosed11Jilivillual WOI'ker 

~l-:T~~T ~ , __ 
Incinerator Ash and Firebrick Fines 

~ltemative 1 (No Action) 

lnPolvetl Worker 
PopulatJpn 

Number of CtUICer 
I11iiidenees ur 
Ftttalities 4 

Calcine, Cement, and Store at Rocky Aats b I NIE I NIE I NIE I NIE I NIE I NIE 

jAltemative 2 (without Plutonium Separation) 

... Y.~~.':!~--~~--~~~~Y..~~~~--~·-································--··--······ .............. ~~---··········· ........ ~~---····· ............... ~~---············ ................. ~~---··············· .......... ~~---········ ................ ~~---············· 
Cold Ceramify at Rocky Aats NIE NIE NIE NIE NIE NIE 

···c~~i~~-;;;d·si~~d·ji;~·;t·R~~ky·Fi~i~·ii··············· .............. r:iiE·············· ········Nm········ ···············Nm··············· ·················Nm·················· .......... NiE·········· ················'NiE················ 
~ltemative 3 (with Plutonium Separation) 

Preprocess at Rocky Aats b NIE NIE NIE NIE NIE NIE 
Transport to Savannah River Site N/A N/A 0.0015 c N/A N/A (c) 
Purex at Savannah River Site d, e NIE I x 10·9 NIE NIE 2x 10·8 NIE ···············································ii······································· ......................................................... ····································· ·········································· ........................... ······································· 
Preprocess at Rocky Aats NIE NIE NIE NIE NIE NIE 
Transport to Savannah River Site N/A N/A 0.0011 c N/A N/A (c) 
Mediated Electrochemical Oxidation/Purex at 

Savannah River Sited, e I NIE I 6xl0"10 I NIE I NIE I 8x10·9 I NIE 

jAlternative 4 (Combination) 

···ii;~~:;;~~~~;~~r..~.~~---······················+···········:~·············+-······~:·······+·············~:··············+···············~~--················1··········~~---·······1················~~---············· 
Sand, Slag, and Crucible Residues 

~ltemative 1 (No Action) 
Calcine, Cement, and Store at Rocky Aats b NIE NIE NIE NIE NIE NIE 

~ltemative 2 (without Plutonium Separation) 

---~~~r~~~~~?~i~~~~~~~-;t·R~~ky·Fi~i~"ii""············+··········-~~---···········1·······-~~---····+············-~~---···········+··············-~~---···············1··········~~---·······l················~l-·············· 
Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats b 

Transport to Savannah River Site 
Purex at Savannah River Site d, e 

jAlternative 4 (Combination) 
Calcine and Cement at Rocky Aats 

Repackage at Rocky Aats 

N/E 
N/A 
N/E 

NIE 
NIE 

N/E 
N/A 

2x10"9 

NIE 

NIE 

N/E 
O.OOOJ4C 

N/E 

NIE 

NIE 

NIE 
N/A 
NIE 

NIE 

NIE 

N/E 
N/A 

2xto·8 

NIE 
NIE 

N/E 
(c) 

N/E 

NIE 

NIE 
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-1::.. 
N v. 

Ojfsite Public Maximally 0/fsite Public 
Expqsed Individual Pop]IJatitJn Maximally Exposed Individual Worker 

Number qf Cancer 
Probability of Hauud Incidences or Probability of 

Cancer Incidence Index Fatalities a Cancer Incidence 
Graphite Fines 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats b N/E N/E N/E N/E 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats b N/E N/E N/E N/E 

·······································································li··············· ..................................... ......................... . ..................................... ·········································· 
Calcine and Blend Down at Rocky Flats N/E N/E N/E N/E 

Alternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats b N/E N/E N/E N/E 
Transport to Savannah River Site N/A N/A 0.00009 c N/A 
Mediated Electrochemical Oxidation/Purex at N/E 2xl0"9 N/E N/E 

Savannah River Sited, e 

Alternative 4 (Combination) 
N/E N/E N/E N/E 

... ~~:!~~-~~-~~~~~!.~!.~?.:~t~.~~-~ .......................... ................................... ........................ ...................................... ............................................. 
Repackage at Rocky Flats N/E N/E N/E N/E 

Inorganic Ash 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats b N/E N/E N/E N/E 

AUernative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats b N/E N/E N/E N/E ....................................................................... li ............... .................................. ....................... ..................................... ·········································· Calcine and Blend Down at Rocky Flats N/E N/E N/E N/E 

Alternative 4 (Combination) 

... ~~:~~~-~~-~~~~~!.~!.~?.:~t~.~~-~ .......................... N/E N/E N/E N/E .................................. ....................... ..................................... ·········································· 
Repacka2e at Rocky Flats N/E N/E N/E N/E 

N/A =Not applicable. The maximally exposed individual is undefined for vehicle emissions. N/E =No emissions. 
a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from this process; therefore, no associated health risks exist. 

Hauud Index 

N/E 

N/E ··························· 
N/E 

N/E 
N/A 

2x1o·8 

N/E 
........................... 

N/E 

N/E 

N/E ............................ 
N/E 

N/E 
··························· 

N/E 

Involved Worker 
PopulaJiDn 

Number of Cancer 
Incidences or 
Fatalities a 

N/E 

N/E ······································· 
N/E 

N/E 
(c) 
N/E 

N/E 
....................................... 

N/E 

N/E 

N/E ....................................... 
N/E 

N/E ....................................... 
N/E 

c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations 
collectively; however, the risk to the public dominates. See Appendix E, Section E.4 for additional details. 

d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note: The results for the preferred processing technology are presented in bold type. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

4.2.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with ash 
residues are summarized and presented in this section. The detailed analysis of onsite accidents, with the 
associated assumptions, is presented in Appendix D, Section 0.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A composite of the risks due to major on site 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. The detailed analysis of transportation accidents, with the associated 
assumptions, is presented in Appendix E, Sections E.5 and E.6. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-8. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency by the processing technology's duration. In this way, 
the calculated probabilities are based on the total amount of residue in this category rather than a standard unit 
of time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to the Savannah River Site. The process duration for traffic accidents is given as the number of round trip 
shipments. Thus, the actual probability of a fatal traffic accident can be obtained by multiplying the frequency 
(fatal accidents per round-trip shipment) times the duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-8 for each of 
the four classes of ash residue. Eight processing technologies are under consideration for the incinerator ash 
and firebrick fines residue; six processing technolgies are under consideration for the sand, slag, and crucible 
residue; seven processing technologies are under consideration for the graphite fines residue; and five 
processing technologies are under consideration for the inorganic ash residue. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-9, for each processing technology for 
the four subcategories of ash residue. The risk associated with the highest risk accident and a composite risk 
associated with all major accidents are both presented. The risks associated with the preferred processing 
technology are presented in bold type. 

The public maximally exposed individual is a hypothetical individual who resides at the site boundary in the 
downwind direction. The public population is defined as the residential population within a radius of 80 km 
(50 mi). A noninvolved onsite worker is defined as an individual worker who is located 100m (328ft) or 
more downwind from the release point when an accidental release of radioactive material occurs. 
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Table 4-8 Accid F ---- - - - p D dC for Accidents with Ash Resid f ________ 7 _______ - --- ------- ---- ----- --------------- --------- -- -----

0/fslte Public Maximally NoiJiRvolved 
Exposed Indlvidual ~ Publ,k Population OIISite ',Worker 

CtJnserpu11ees CtJ~nces Consequences 

~' 
Accident l'twess Pro/JobiltJ:y of a Dose Number of Latent Probability of a 

Frequency DurtJiion ,•Dose Latent Cancer (persoiJ• Ctmcer or TrajJfc Dose Latent Cancer 
'',' Accuunt Seelfl.ll'io (per :year) (:years) (mrem) F~ rem) Ffl/alitles (mrem) Fo.taltJ:y 

Incinerator Ash and Firebrick Fines 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 0.000094 3.00 500 0.00025 6,940 3.5 5,830 0.0023 

Earthquake(Bldg. 707)b 0.0026 3.00 333 0.00017 6,940 3.5 5,830 0.0023 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats Explosion (Bldg. 707) c 0.00005 2.18 480 0.00024 10,000 5.0 8,400 0.0034 

!?.~~~-~:.~~!?.~: .. ?.?.?2.? ..... o.oo26 2.18 457 0.00023 9,520 4.8 8,000 0.0032 ·········································································· ........................ ................. ···························· ............... . ............................. ............... ························· 
.... ~~!~.£~~~!r .. ~~-~?!-?.~x.!.:'~~---····················· !?.~9.~.~:.~~.!?.¥: .. ?.?.?2 ....... 0.0026 1.31 762 0.00035 15,900 8.0 13,300 0.0053 ......................... ................. . .............................. ................ ................................ ............... ......................... 

Calcine & Blend Down at Rocky Flats Earthquake(Bidg. 707) 0.0026 2.50 667 0.00033 13,900 7.0 11,700 0.0047 
Earthquake(Bidg. 37l)e 0.000094 2.50 1,000 0.00050 13,900 7.0 11,700 0.0047 

Alternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats Earthquake (Bldg. 707) 0.0026 1.41 1,170 0.00059 24,300 12 20,400 0.016 
Transport to Savannah River Site Traffic Fatality 0.00010 per 116 N/A N/A N/A l.Of N/A (g) 

shipment shipments 
Purex at Savannah River Site §~ql}.~!:.{~:£!1}}.¥!?!?).~ .... 0.000182 15.83 74 0.000037 •• .?.:?.?.Q •.. 1.7 .}?.:~QQ •• 0.019 ·········································································· ........................ ................. . ............................... . .............................. ························· 
Preprocess at Rocky Flats 
Transport to Savannah River Site Earthquake(Bidg. 707) 0.0026 1.03 1,620 0.00081 33,800 17 28,400 0.023 

Traffic Fatality 0.00010 86 N/A N/A N/A 1.0 f N/A (g) 
Mediated Electrochemical Oxidation/Purex per shipment shipments 
at Savannah River Site Earthquake (H-Canyon) 0.000182 2.16 62 0.000031 2,800 1.4 19,900 0.0080 

Alternative 4 (Combination) 
Calcine and Cement at Rocky Flats Earthquake (Bldg. 371) 0.000094 3.00 500 0.00025 6,940 3.5 5,830 0.0023 

!?.~.~~-~:.~~!~¥: .. ?.?D .. ~ ..... 0.0026 3.00 333 0.00017 6,940 3.5 5,830 0.0023 .......................................................................... . ........................ ................... . ................................ ................... ................................. .................... . ........................... 
Repackage at Rocky Flats Earthquake (Bldg. 707) 0.0026 1.07 1,550 0.0078 32,300 16 27,100 0.022 

Sand, Slag, and Crucible Residues 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 0.000094 0.42 500 0.00025 6,940 3.5 5,830 0.0023 

Earthquake(Bidg. 707)b 0.0026 0.42 333 0.00017 6,940 3.5 5,830 0.0023 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats Explosion (Bldg. 707) c 0.00005 0.31 480 0.00024 10,000 5.0 8,400 0.0034 

!?.~.~~-~:.~~.!?.¥: .. ?.?22.? ...... 0.0026 0.31 457 0.00023 9,520 4.8 8,000 0.0032 ........................................................................... . ........................ .................... ................................. .................. ................................... . ................. .. .......................... 
Calcine and Blend Down at Rocky Flats Earthquake (Bldg. 707) 0.0026 1.6 144 0.000072 3,010 1.5 2,530 0.0010 

-!:>.. Earthquake (Bldg.}7l) e 0.000094 
-~~ 

1.6 217 0.00011 3,010 1.5 2,530 0.001() __ 
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Alternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats 
Transport to Savannah River Site 

Purex at Savannah River Site 

Alternative 4 (Combination) 
Calcine and Cement at Rocky Flats 

........................................................................... 
Repackage at Rocky Flats 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats a 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 

........................................................................... 
Calcine and Blend Down at Rocky Flats 

Alternative 3 (with Plutonium Separation) 
Preprocess at Rocky Flats 
Transport to Savannah River Site 

Mediated Electrochemical Oxidation!Purex 
at Savannah River Site 

Alternative 4 (Combination) 
Calcine and Cement at Rocky Flats 

........................................................................... 
Repackage at Rocky Flats 

Alternative 1 (No Action) 
Calcine, Cement, and Store at Rocky Flats a 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 

.. 

Accident Scelllll'io 

Earthquake (Bldg. 707) 
Traffic FataUty 

Earthquake(H-Canyon)h 

Earthquake (Bldg. 371) 

!!:~.9.~.~~:.~~-~~¥: .. ?g.?t ....... 
Earthquake(Bldg. 707) 

Earthquake (Bldg. 371) 
Earthquake(Bidg. 707)b 

Explosion (Bldg. 707) c 

!!:~.9.~.~:.~~-~?.¥: .. ?gZJ .. ~ ...... 
Earthquake (Bldg. 707) 
Earthquake(Bldg. 371)e 

Earthquake(Bldg. 707) 
Traffic Fatality 

Earthquake (H-Canyon ) 

Earthquake (Bldg. 371) 

!?.~.9.~.~:.~~-~~¥: .. ?g.?) .. ~ ...... 
Earthquake (Bldg. 707) 

Earthquake (Bldg. 371) 
Earthquake (Bldg. 707) b 

Explosion (Bldg. 707) c 
Eartll_quake (Bldg. 707) d 

Accident Process 
Frequency lJtuation 
(per yetiT) . (yean) 

0.0026 0.31 
0.00010 26 

per shipment shipments 
0.000182 1.58 

0.000094 0.42 
0.0026 0.42 . ....................... ................. 
0.0026 0.15 

Graphite Fines 

0.000094 0.24 
0.0026 0.24 

0.00005 0.18 
0.0026 0.18 ........................ ................. 
0.0026 0.20 

0.000094 0.20 

0.0026 0.08 
0.00010 7 

per shipment shipments 
0.000182 0.17 

0.000094 0.24 
0.0026 0.24 . ....................... ................. 
0.0026 0.09 

Inorganic Ash 

0.000094 0.17 
0.0026 0.17 

0.00005 0.12 
0.0026 0.12 

Q{ftJie Public M«xl1Mlly 
ExpoaetllndMtllllll 

Co es .· .. 

~ofa 
Dose l.tdent Cmu:er 

(mrem) Fat/mtJ 

768 0.00038 
N/A N/A 

74 0.000037 

500 0.00025 
333 0.00017 . ........................... 

1,550 0.0078 

500 0.00025 
333 0.00017 

480 0.00024 
457 0.00023 . ............................ 
667 0.00033 

1,000 0.00050 

1,620 0.00081 
N/A N/A 

62 0.000031 

500 0.00025 
333 0.00017 . ........................... 

1,550 0.0078 

500 0.00025 
533 0.00017 

480 0.00024 
457 0.00023 

Ojftlte Ptlblie Popul4tion 
' Ctms«punces 

Dose Number of ~nt 
(penon- Cancer or 7'raJJ'k 

rem) Fat4lities 

16,000 8.0 
N/A 1.0 r 

3,330 1.7 

6,940 3.5 
6,940 3.5 ............... .............................. 
32,300 16 

6,940 3.5 
6,940 3.5 

10,000 5.0 
9,520 4.8 ............... .............................. 
13,900 7.0 
13,900 7.0 

33,800 17 
N/A 1.0 f 

2,800 1.4 

6,940 3.5 
6,940 3.5 ............... .............................. 

32,300 16 

6,940 3.5 
6,940 3.5 

10,000 5.0 
9,520 4.8 

Nonit,.Vt1lved 
Qnsite Worker 
Come(Juene• .. 

Probabillly of a 
Dose Latent Cancer 

(mrem) Fllttllily 

13,400 0.0054 
N/A (g) 

23,600 0.019 

5,830 0.0023 
5,830 0.0023 ............... ......................... 
27,100 0.022 

5,830 0.0023 
5,830 0.0023 

8,400 0.0034 
8,000 0.0032 ............... ......................... 
11,700 0.0047 
11,700 0.0047 

28,400 0.023 
N/A (g) 

19,900 0.0080 

5,830 0.0023 
5,830 0.0023 ............... ......................... 

27,100 0.022 

5,830 0.0023 
5,830 0.0023 

8,400 0.0034 
8,000 0.0032 
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tJJftlte Pdllc. ~ I I ·· NoninYOWed 
Expo&e4. .. . . lndWI4Iul/. . 0/fsite Pu/!lk. • J>,opulalio. . • • 0'"'" Worker 
.~BCes Colfaeque~es Conseqmrnces 

··c;;;;;;;;;;;j-B.;;;;;;;;;;.-;R;;.;;;;.;,;;;---t.-;;;,;~~---~-~-· ~·~·~ -¥·· .it-j5;~~. _(~ .. ~~ 
Earthquake {Bldg. 371) e I 0.000094 0.64 217 O.OOOll 3,010 1.5 2,530 0.0010 

~ltemative 4 (Combination) 

.... :;;=:-~,~;~~;~~~~.:~: ................ ;~:~i~~t:~~i·····l-··-~~i~·-···l·····~~g ..... J. .• ~1o··l-·······~i,~~---·····1··3~~--J ............ ~!-············I··}~~~--J······-~~2~·-····· 
N/ A =not applicable 
a 1be accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Building 707 is designated as an alternate location for the Calcine and Cement process at Rocky Flats. 
c Highest consequence accident for this processing technology. 
d Highest risk accident for this processing technology. 
e Building 371 is designated as an alternate location for the Calcine and Blend Down process at Rocky Flats. 
f This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list as a single 

number because the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 
g The consequence of a high-speed traffic accident would be at least one fatality among the transportation workers due to trauma. 
b HB-Line operates 12.5 percent of the time. Dose estimates assumed the HB-Line was operating at the time of the accident. 
Note: The impacts and results for the preferred processing technology are presented in bold type. 
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Table 4-9 Risks Due to Accidents with Ash Residues 
Of/site PUblic Maximally Of/site PUblic 
Exposed Individual Risk Population Risk 
(Probability of a Latent (Number of Latent Cancer 

Accident Scenario Cancer Fatality) or Traflic Fatalities) 

Incinerator Ash and Firebrick Fines 

Alternative 1 (No Action) 

Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 7.1xlo-8 0.00098 
Composite (Bldg. 371) l.lxl0-7 0.0015 
Earthquake(Bldg. 707)b 1.3xl0·6 0.027 
Composite (Bldg. 707) b 1.4xl0·6 0.028 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flats Earthquake (Bldg. 707) 1.3xl0-6 0.027 
Composite 1.3xl0-6 0.028 .................................................................................................... ................................................. ................................................. ................................................. 

Cold Ceramify at Rocky Flats Earthquake (Bldg. 707) 1.3xl0-7 0.027 
Composite 1.3xl0-6 0.028 ................................................................................................... ................................................. ................................................. ................................................. 

Calcine and Blend Down at Rocky Flats Earthquake (Bldg. 707) 2.lx10-6 0.045 
Composite (Bldg. 707) 2.2x10-6 0.046 
Earthquake(Bldg.37l)c 1.2x10·7 0.0016 
Composite (Bldg. 371) c 1.7xl0·7 0.0024 

Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats Earthquake (Bldg. 707) 2.1x10·6 0.045 
Composite 2.2x10·6 0.046 

Transport to Savannah River Site Traffic Fatality N/A 0.012 d 

Radioactive Release N/A 0.000020 
Purex at Savannah River Site Earthquake(H-Canyon)e 3.5xl0·8 0.0016 

Composite e 6.6xl0·8 0.0031 ................................................................................................. ................................................... ................................................. ................................................. 
Preprocess at Rocky Flats Earthquake(Bldg. 707) 2.2x10·6 0.045 

Composite 2.2xl0-6 0.046 
Transport to Savannah River Site Traffic Fatality N/A 0.0088 d 

Radioactive Release N/A 0.000020 
Mediated Electrochemical Oxidation/Purex at Earthquake(H-Canyon) 1.2xl0·8 0.00055 

Savannah River Site Composite 2.0x1o·8 0.00094 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

6.6xl0·7 

l.Oxi0-6 

0.000018 
0.000019 

0.000018 
0.000019 ................................................. 
0.000018 
0.000019 ................................................. 
0.000030 
0.000031 
l.lxl0-6 
1.6xl0-6 

0.000060 
0.000061 

N/A 
N/A 

0.000018 
0.000018 

················································· 
0.000060 
0.000061 

N/A 
N/A 

3.lxl0·6 

3.2xl0·6 
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0/fsite Public Maximally 
Exposed lndittidual Risk 
(Probability of a Latent 

Accident Scenario Cancer Fatality) 

Alternative 4 (Combination) 

Calcine and Cement at Rocky Flats Earthquake (Bldg. 371) 7.lxl0-8 

Composite (Bldg. 371) l.lx!0-7 
Earthquake(Bldg. 707)b 1.3xl0-6 
Composite (Bldg. 707) b 1.4xl0-6 

................................................................................................. ................................................. ................................................. 
Repackage at Rocky Flats Earthquake (Bldg. 707) 2.2x1o-6 

Composite 2.2x1o-6 

Sand, Slag, and Crucible Residues 

Alternative 1 (No Action) 

Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 9.9xl0-9 

Composite (Bldg. 371) 1.5xl0-8 

Earthquake(Bldg. 707)b 1.8x1o-7 

Composite (Bldg. 707) b 1.9xlo-7 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flats Earthquake(Bldg. 707) 1.8xlo-7 

Composite l.9xlo-7 
.................................................................................................. ················································· ················································· 

Calcine and Blend Down at Rocky Flats Earthquake(Bldg. 707) 3.0xlo-7 

Composite (Bldg. 707) 3.3xlo-7 

Earthquake(Bidg.37l)c l.6xlo-8 

Composite (Bldg. 371) c 2.7xlo-8 

Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats Earthquake (Bldg. 707) J.tx1o·7 

Composite 3.2x1o·7 

Transport to Savannah River Site Traffic Fatality N/A 
Radioactive Release N/A 

Purex at Savannah River Site Earthquake(H-Canyon)e 3.5x1o·9 

Composite e 6.6x1o-9 

Alternative 4 (Combination) 

-1::. 

Calcine and Cement at Rocky Flats Earthquake (Bldg. 371) 9.9xl0-9 

Composite (Bldg. 371) 1.5xl0-8 

Earthquake (Bldg. 707)b I.8xl0-7 

Composite (Bldg. 707)b 1.9xl0-7 

~ ..... 

0/fsite Public 
Population Risk 

(Number of Latent Cancer 
or Trafjie Fatalities) 

0.00098 
0.0015 
0.027 
0.028 

················································· 
0.045 
0.046 

0.00014 
0.00021 
0.0038 
0.0040 

0.0038 
0.0040 

················································· 
0.0063 
0.0069 

0.00023 
0.00038 

0.0064 
0.0066 

0.0027d 
2.9x1o·7 

0.00016 
0.00030 

0.00014 
0.00021 
0.0038 
0.0040 

- -

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

6.6xl0-7 

I.Oxlo-6 

0.000018 
0.000019 . ................................................ 
0.000060 
0.000061 

9.2x1o-8 

1.4x1o-7 

2.5xl0-6 

2.7xlo-6 

2.6xl0-6 

2.7xlo-6 

················································· 
4.2xl0-6 

4.6xl0-6 
I.5xl0-7 

2.6xl0-7 

4.3x1o·6 

4.5x1o-6 

N/A 
N/A 

t.8x1o·6 

1.8x1o-6 

9.2xl0-8 

l.4xlo-7 

2.5xl0-6 

2.7xl0-6 
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tAltematiPe 2 (without Plutonium Separation) 

Vitrify at Rocky Flats 

Calcine and Blend Down at Rocky Flats 

AltematiPe 3 (with Plutonium Separation) 

Preprocess at Rocky Flats 

Transport to Savannah River Site 

Mediated Electrochemical Oxidation/Purex at 
Savannah River Site 

tAltematiPe 4 (Combination) 

Calcine, Cement, and Store at Rocky Flats a 

Repackage at Rocky Flats 

Earthquake (Bldg. 371) 5.6x10·9 

Composite (Bldg. 371) 8.6x1o·9 

Earthquake(Bldg. 707)b l.Oxl0-7 

Composite (Bldg. 707) b l.lxto·7 

Earthquake (Bldg. 707) l.lxlo-7 

Composite l.lxlo-7 
...................................•............. ................................................. 
Earthquake (Bldg. 707) 1.1x1o·7 

l.Sxw-7 Composite (Bldg. 707) 
Earthquake(Bldg.37l)c 9.4x10·9 

l.4x10·8 Composite (Bldg. 371) c 

l.7x10·7 Earthquake (Bldg. 707) 
Composite l.7x10·7 

Traffic Fatality N/A 
Radioactive Release N/A 
Earthquake (H-Canyon) 9.6x10·10 

l.6x10·9 

0.000078 
0.00012 
0.0022 
0.0023 

0.0022 
0.0023 ................................................. 
0.0036 
0.0037 

0.00013 
0.00019 

0.0035 
0.0036 

0.0007 b 
l.6xlo-7 

0.000043 
0.000074 

0.000078 
0.00012 
0.0022 
0.0023 ............................... 
0.0038 
0.0039 

'Worker.JWk 
(ProWility o/a Latent 

Cimeer Fatality} 

8.5xl0-6 
8.6xlo-6 

5.3x10·8 

8.0x10·8 

l.5x10-6 
l.Sxlo-6 

1.5x10-6 
l.6xlo-6 

················································· 
2.4xlo-6 
2.5xlo-6 
8.8xlo-8 

1.3xl0-7 

4.7xlo-6 
4.8xlo-6 

N/A 
N/A 

2.5xlo-7 

2.5x10·7 

5.3xl0·8 

8.0x10·8 

l.5x10·6 

l.Sxto-6 ................. s:i;;io=ii ................. 
5.lxto·6 
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Offsite Public Maximally Of/site Public 
Exposed Individual Risk Populatiun Risk 
(Probability of a Latent (Number of Latent Cancer 

Accident Scenario Cancer Fatality) or Traffic FatalUies) 

Inorg~nic Ash 
Alternative 1 (No Action) 

Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 4.0x10·9 0.000055 
Composite (Bldg. 371) 6.lxl0·9 0.000084 
Earthquake (Bldg. 707) b 7.4xl0·8 0.0015 
Comp~site (Bldg. 707) b 7.7xl0·8 0.0016 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flats Earthquake (Bldg. 707) 7.1x10·8 0.0015 

-~.<?.'E.P.?.~.i.~~---··························· 7.4x10·8 0.0015 ................................................................................................... . ................................................ ................................................. 
Calcine and Blend Down at Rocky Flats Earthquake (Bldg. 707) 1.2x10·7 0.0025 

Composite (Bldg. 707) 1.3x10·7 0.0027 
Earthquake(Bldg.37l)c 6.5x10·9 0.000090 
Composite (Bldg. 371) c l.lx!0-8 0.00015 

Alternative 4 (Combination) 

Calcine, Cement, and Store at Rocky Flats a Earthquake (Bldg. 371) 4.0xl0·9 0.000055 
Composite (Bldg. 371) 6.lxl0·9 0.000084 
Earthquake (Bldg. 707) b 7.4xl0·8 0.0015 

-~!?.'E:P.?.~.i.~~-.{~.!~~:.1!?.?2.~ ....... 7.7x10·8 0.0016 ................................................................................................. . ................ 1:2~'i'i):'f'"'""'""""""'" ················································· Repackage at Rocky Flats Earthquake (Bldg. 707) 0.0025 

'---·----- ---- -·- -----------------
~O!Jlp()Si te_ t.2xto·7 0.0026 

NIA =not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Building 707 is designated as an alternate location for the Calcine and Cement process at Rocky Flats. 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

3.7xlo-8 

5.7xlo-8 

1.0x10·6 

l.lxlo-6 

l.Ox!0-6 

l.Oxlo-6 
················································· 

1.7x10·6 

1.8xlo-6 

6.lx10·8 

1.0x10·7 

3.7x10·8 

5.7x10·8 

l.Oxl0-6 

l.lxl0-6 
................. i4-;i'i):6""""'"""'"""" 

3.4xto·6 
- -· ---. -·· - -

c Building 371 is designated as an alternate location for the Calcine and Blend Down process at Rocky Flats. 
d This risk is due to the mechanical impact of a potential accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
e The H-Canyon operates 100 percent of the time and the HB-Line operates 12.5 percent of the time. 
Note: The risks due to the preferred processing technology are presented in bold type. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

• Incinerator Ash and Firebrick Fines-Highest consequences to all three receptors would occur if DOE 
decides to implement the mediated electrochemical oxidation technology at the Savannah River Site and 
a major earthquake strong enough to cause the collapse of Building 707 occurs during the preprocessing 
of residues to be shipped to the Savannah River Site for final processing. 

The highest risk to the public maximally exposed individual is estimated to be 2.2xl o-6, which is due to 
an earthquake during preprocessing of the residue at Rocky Flats for the mediated electrochemical 
oxidation technology at the Savannah River Site, or an earthquake during repackaging the residue with 
the Repackaging technology at Rocky Flats. This individual's chance of incurring a latent cancer fatality 
would be increased by less than one in one hundred thousand. The highest risk to the public population 
is estimated to be 0.045 latent cancer fatalities, which is due to an earthquake during preprocessing of 
the residue in Rocky Flats Building 707 for the mediated electrochemical oxidation technology at the 
Savannah River Site, an earthquake during processing the residue with the calcine and blend down 
technology in Rocky Flats Building 707, an earthquake during preprocessing of the residue in Rocky 
Flats Building 707 for the Purex technology at the Savannah River Site, or an earthquake during 
repackaging the residue at Rocky Flats. The highest risk to the individual noninvolved onsite worker is 
estimated to be 0.000060, which is due to an earthquake during preprocessing of the residue at Rocky 
Flats for the Purex technology at the Savannah River Site or an earthquake during preprocessing of the 
residue at Rocky Flats for the mediated electrochemical oxidation technology at the Savannah River Site, 
or an earthquake during repackaging the residue at Rocky Flats. This individual's chance of incurring 
a latent cancer fatality would be increased by less than one in ten thousand. 

• Sand, Slag, and Crucible Residues-The highest consequence to all three receptors would occur if DOE 
decides to implement the Repackage technology at Rocky Flats and a major earthquake strong enough 
to cause the breach of Building 707 occurs. 

The highest risk to the public maximally exposed individual is estimated to be 3.lxlo-7, which is due to 
an earthquake during preprocessing of the residue at Rocky Flats for the Purex technology at the 
Savannah River Site. This individual's chance of incurring a latent cancer fatality would be increased 
by less than one in one million. The highest risk to the public population is estimated to be 0.0064 latent 
cancer fatalities, which is also due to an earthquake during repackaging the residue at Rocky Flats. The 
highest risk to the individual noninvolved onsite worker is estimated to be 8.5xlo-6, which is due to an 
earthquake during repackaging of the residue at Rocky Flats. This individual's chance of incurring a 
latent cancer fatality would be increased by less than one in one hundred thousand. 

• Graphite Fines-The highest consequences to all three receptors would occur if DOE decides to 
implement the mediated electrochemical oxidation technology at the Savannah River Site and a major 
earthquake strong enough to cause the collapse of Building 707 occurs during the preprocessing of 
residues to be shipped to the Savannah River Site for final processing. 
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The highest risk to the public maximally exposed individual is estimated to be 1.8xlo-7, which is due to 
an earthquake during repackaging of the residue at Rocky Flats. This individual's chance of incurring 
a latent cancer fatality would be increased by less than one in one million. The highest risk to the public 
population is estimated to be 0.0038 latent cancer fatalities, which is also due to an earthquake during 
repackaging of the residue at Rocky Flats. The highest risk to the individual noninvolved on site worker 
is estimated to be S.lxlo-6, which is also due to an earthquake during repackaging of the residue at Rocky 
Flats. This individual's chance of incurring a latent cancer fatality would be increased by less than one 
in a hundred thousand. 



Chapter 4 -Environmental Consequences 

• Inorganic Ash -The highest consequences to all three receptors would occur if DOE decides to 
implement the Repackage technology at Rocky Flats and a major earthquake strong enough to cause the 
breach of Building 707 occurs. 

The highest risk to the public maximally exposed individual is estimated to be 1.2x1o-7, which is due to 
an earthquake during processing of the residue with the calcine and blend down technology in Rocky 
Flats Building 707. This individual's chance of incurring a latent cancer fatality would be increased by 
less than one in a million. The highest risk to the public population is estimated to be 0.0025 latent 
cancer fatalities, which is due to the same earthquake-initiated accident described for the maximally 
exposed individual. The highest risk to the individual noninvolved onsite worker is estimated to be 
3.4x1o-6, which is due to an earthquake during repackaging of the residue in Building 707. This 
individual's chance of incurring a latent cancer fatality would be increased by less than one in one 
hundred thousand. 

4.3 IMPACTS OF MANAGING PYROCHEMICAL SALT RESIDUES 

The inventory of pyrochemical salt residues assessed in this EIS is divided into four subcategories, as shown 
in Table 4-10. The inventory ofpyrochemical salt residues weights 14,888 kg (32,822 lb), including 1,002 kg 
(2,209 lb) of plutonium. This inventory is stored in 628 drums (with approximately 3,140 internal metal 
containers) and 2,957 other small individual containers. 

Table 4-10 Pyrochemical Salt Residues 

·Number of 
Plutonium Mass Nrmrberoj Other lntlil'idlud · 

Salt Subcategories Residue Mass (kg)a (kg)a Drrmrs Containers 
IDC409 1,474 237 272 24 

Other ER/MSE 11,243 575 276 2,416 

IDC 365,413,427 727 139 35 365 

OtherDOR 1,444 51 45 152 

Totals 14,888 1,002 628 2,957 

a To convert to pounds, multiply by 2.2. 

All four subcategories of salt residues have the same technology options under the No Action Alternative: to 
pyro-oxidize and store the residue at Rocky Flats. Similarly, all four subcategories have the same processing 
technology under the Process without Plutonium Separation Alternative: to pyro-oxidize and blend down the 
residue. The technologies within the Process with Plutonium Separation Alternative are more complicated. 
These technologies include two technologies at Rocky Flats, three at Los Alamos, and one at the Savannah 
River Site. All four subcategories have the same processing technology under Alternative 4. The preferred 
proce:ssing technology for all salt residues except the IDC 365,413, and 427 residues is repackaging at Rocky 
Flats. As discussed in Section 2.4.2, there are two preferred processing technologies for these residues: (1) 
acid dissolution at Los Alamos National Laboratory and (2) repackaging at Rocky Flats. 

Any plutonium separated by the salt distillation or water leach processes would contain americium, while any 
plutonium separated by the acid dissolution or Purex processes would not Americium emits gamma radiation, 
which would increase the worker doses. In the acid dissolution process at Los Alamos National Laboratory, 
the americium would be stabilized as transuranic waste. It would be stored at Los Alamos National Laboratory 
pending disposal at WIPP. In the Purex process at the Savannah River Site, the americium would go into the 
high-level waste. The impacts in this section take into account the gamma radiation from americium. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

This section presents the environmental impacts of managing the entire inventory of each subcategory under 
each of the technologies. The results in this section were used in the calculation of the total impacts of the 
No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, 
respectively, and of the management approaches which are presented in Section 4.22. 

4.3.1 Products and Wastes 

Every processing technology for pyrochemical salt residues would generate some quantity of transuranic waste 
and thus would involve preparation of this waste for disposal in WIPP. Every technology would also generate 
some quantity of low-level waste, which would be disposed of routinely using existing procedures at each site. 
A small portion of the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but 
this waste would also be disposed of routinely using existing procedures. The No Action Alternative would 
generate stabilized residues that would have to remain in storage indefinitely. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4 ), then the stabilized residues could be disposed of in WIPP as transuranic waste. 

High-level waste and salts tone would be generated only at the Savannah River Site if the scrub alloy resulting 
from salt scrubbing at Rocky Flats were shipped to that site for plutonium separation. The final form for the 
high-level waste would be glass poured into stainless steel canisters, which would be stored at the Savannah 
River Site until a monitored geologic repository is ready to receive them. Saltstone is a cement form of low
level waste that is generated as a by-product of the Savannah River Site tank farm operations and is routinely 
disposed of onsite in concrete vaults. 

If plutonium is separated at Rocky Flats, the Savannah River Site, or Los Alamos National Laboratory, it 
would be stored securely until a decision is made on its disposition. No increase in proliferation risk would 
result and this plutonium would not be used for nuclear explosive purposes. 

The solid plutonium-bearing products and wastes that would be generated from pyrochemical salt residues 
under each of the technologies are presented in Table 4-11. The shaded areas of Table 4-11 indicate types 
of solid products and wastes that would not be generated under the various technologies. The products and 
wastes from the preferred processing technologies are presented in bold type. The stabilized residues from the 
No Action Alternative could actually be stored in small metal containers in a vault, but for the purpose of 
comparisons in this EIS, DOE considered that these stabilized residues would be stored in drums like the rest 
of the stabilized residues. 

0 IDC 409 Salt Residues-The largest amount of transuranic waste (over 1 ,600 drums) would be 
generated in the water leach technology at Rocky Flats, but the pyro-oxidize and blend down technology 
at Rocky Flats would generate almost as much (over 1 ,400 drums). The amount of waste from the water 
leach process is high because it is a liquid process, assumed to generate 3.4 drums of waste per kilogram 
of residue, with 30 percent of this being transuranic waste. The amount of waste from the pyro-oxidize 
and blend down process is high because blending down requires a large volume increase. These two 
technologies would generate much more transuranic waste than the other technologies, which would 
generate fewer than 200 drums. The stabilized residues generated in Alternative 4 could be disposed of 
in WIPP, just like transuranic waste. Thus, the technology under Alternative 4 would generate 1,500 
drums (stabilized residues plus transuranic waste) to be sent to WIPP. The quantities of low-level waste 
are low under all the technologies and the sites would manage this waste using routine procedures. The 
maximum amount of plutonium that could be separated from IDC 409 salt residues is 235 kg (518lb). 
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Table 4-11 Products and Wastes from Pyrochemical Salt Residues 
Stabiliz.ed Residues 11"iimst.tianie Waste I Bigh·LeJiel Waste I Septll'tltell 

(Drums)4 (Drums)" (CIInisters of GlaSs)11 PlutoniUm (kg) e 

~lternative I (No Action) 
Pyro-Oxidize and Store at Rocky Flats I 1,406 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats 

~lternative 3 (with Plutonium Separation) I 

·--~~.<?.~!~!?:~.~~-~-~~~-~!~~~~~-~t .. ~~~~ . .!'!~~---······ """""""""'''"""''''''"''"'' 

IDC 409 Salt Residues 

90 

1,445 

97 235 

Low-Level Waste 
(Drumsf 

157 

157 

157 

Sallstone 
(cubie metm) 

... ~~.<?.~!~!?:~.~~-~~~~!..~~:~.~~-~-~~t!:!~~ .... ..l ................................ . 1,609 .................................... . ................................................. ?.?.~ ............... 1. .......... }:~?. .............. _. ............................... . 
Pyro-Oxidize at Rocky Flats 
Salt Distill at Los Alamos National 

........... .!:-.~~~~~~!X ....................................................................................... . 
Salt Scrub at Rocky Flats 
Purex at Savannah River Site 1 

~lternative 4 (Combination) 
Repackage at Rocky Flats I 1,410d 

90 
85 

180 
11 

90 

0.1 

Other Electrorefming and Molten Salt Extraction Salt Residues 

~lternative I (No Action) 

234 

228 

157 
106 

157 
41 

157 

Pyro-Oxidize and Store at Rocky Flats I 3,800 I 464 I I I 842 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats I I 10,802 I I I 842 

~lternative 3 (with Plutonium Separation) 

51 

Pyro-Oxidize and Salt Distill at Rocky Flats 519 . . 569 842 ................................................................................ .................................. ................................... ''";'""''"''"''""-".""";'" ...................................................................... ] ................... ~ .............. . 
Pyro-Oxidize and Water Leach at Rocky Flats 11,945 552 27,600 ................................................................................. ·-·············· .. ···-······ .. -· ................................... .. .............. _ ....•. -·"!•••····· ··································· ··································· ·--· .. ·····-·······-..··-··•••1 
Pyro-Oxidize at Rocky Flats 464 - 842 

... ~~!~.P.~~~!!L~!.!:1?.~.~.!~~~.tl.~~~~!!!.!:-!!~!!!!?.~..... . .................................................. j§2............... . ................................................. ~.~-~ .............................. ~.!.~ ................................................. .. 
Salt Scrub at Rocky Flats 1,152 - - 842 
Purex at Savannah River Site 84 1 553 309 I 384 

~lternative 4 (Combination) I I I 
Repacka2e at Rocky Flats 3,sood 464 I I 842 
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~lternative 1 (No Action) 

Stabilized Residues I Transuranic Waste 
(Drums)4 (Drums)4 

High-LeJ!el Waste 
(Canisters ofGlassl 

IDC 365. 413. and 427 Salt Residues 

Pyro-Oxidize and Store at Rocky Flats I 583 40 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats 

~lternative 3 (with Plutonium Separation) 

708 

Separated 
Plutonium (kg) c 

Low-Level Waste 
(Drums)4 

58 

58 

Saltstone 
(cubic meters) 

···ffi:~::r:::r~;~~==~~::~~-B.~.~---··l-··--~·-·······-··-··-- ............... ?.?.? ............... L ................................. J.. ............. !.~.~ .............. .J ............. .I.:?.~~ ................................................ . 
40 

825 138 
58 

1,797 

........... ~~!!!!~.~!!!! .................................................. ! ................................................... ; .................. f ..................................................................... ···································t···· .. ··--·········· .. ··· ......... . 
·--~~~~1~:!~~-~~m- ·---------·-· ··-·········-~·······-····· ··------;;------ ··············:~~-·········-·· ........ -.\1f·····-······;·----···-·:----···-
~lternative 4 (Combination) 

Repackage at Rocky Flats I 826d I 40 I I I 58 

Other Direct Oxide Reduction Salt Residues 
~lternative 1 (No Action) 

Pyro-Oxidize and Store at Rocky Flats I 306 I 56 I I I 110 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats I I 1,384 I I I 110 

~lternative 3 (with Plutonium Separation) ... !J:~~;9.~!~!~~--~!!~.Y:!.!I.~!..~.~~~-!I.~.~~~Y..B.~.~---··· ................................................. ~!~~~---·········· .................................................. 1.? ............................. ?.:~~?. ............. t .................................. . 
Pyro-Oxidize at Rocky Flats 56 - 110 
Acid Dissolve at Los Alamos National 1,581 50 3,439 

........... ~~~~!!!~9:.................................................... . .................................. ··································· ................................... ··································· ···································t····-············· .. ·········· .. ·· 
Pyro-Oxidize at Rocky Flats 56 - 11 0 

... !Y.~~!?~.~!!£~ .. ~~.!::?.~.!!:!~?.~.~!1.~~?.';1.~!.!:~!?9!.~~~9:.. . .................................................. :~~?. ................................................................ ~.9 ............................. ?.:~?.?. ............. t .................................. . 
Salt Scrub at Rocky Flats 145 - - llO 
Purex at Savannah River Site 11 0.1 49 40 I 50 

l41ternative 4 (Combination) 
Repackage at Rocky Flats I 306d I 56 I I I 110 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1 ,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technologies are presented in bold type. The 

storage capacities at each site are adequate to store the products and wastes listed in this table, except as noted in the text. 
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Chapter 4 -Environmental Consequences 

0 Other Electrorefining and Molten Salt Extraction Salt Residues-The largest amount of transuranic 
waste (almost 12,000 drums) would be generated in the water leach technology at Rocky Flats, but the 
pyro-oxidize and blend down technology at Rocky Flats would generate almost as much (almost 
11,000 drums). The amount of waste from the water leach process is high because it is a liquid process, 
assumed to generate 3.4 drums of waste per kilogram of residue, with 30 percent of this being transuranic 
waste. The amount of waste from the pyro-oxidize and blend down process is high because blending 
down requires a large volume increase. These two technologies would generate much more transuranic 
waste than the other technologies, which would generate no more than about 1,100 drums. These two 
processing technologies would also stress the capacity for transuranic waste storage at Rocky Flats. The 
stabilized residues generated in Alternative 4 could be disposed of in WIPP, just like transuranic waste. 
Thus, the technology under Alternative 4 would generate over 4,000 drums (stabilized residues plus 
transuranic waste) to be sent to WIPP. The quantities of low-level waste are low under all the 
technologies and the sites would manage this waste using routine procedures. The maximum amount of 
plutonium that could be separated from other electrorefining and molten salt extraction pyrochemical salt 
residues is 569 kg (1,254lb). 

0 IDC 365, 413 and 427 Salt Residues-Four of the seven processing technologies would cause over 
700 drums of transuranic waste to be generated. In the other three technologies, fewer than 100 drums 
of transuranic waste would be generated. The stabilized residues generated in Alternative 4 could be 
dlisposed of in WIPP, just like transuranic waste. Thus, the technology under Alternative 4 would 
generate over 850 drums (stabilized residues plus transuranic waste) to be sent to WIPP. The quantities 
of low-level waste are low under all the technologies and the sites would manage this waste using routine 
procedures. The maximum amount of plutonium that could be separated from these salt residues is 13 8 
kg (304lb). 

0 Other Direct Oxide Reduction Salt Residues-Four of the seven processing technologies would cause 
over 1 ,300 drums of transuranic waste to be generated. In the other three technologies, fewer than 
200 drums of transuranic waste would be generated. The stabilized residues generated in Alternative 4 
could be disposed of in WIPP, just like transuranic waste. Thus, the technology under Alternative 4 
would generate over 350 drums (stabilized residues plus transuranic waste) to be sent to WIPP. The 
quantities of low-level waste are low under all the technologies and the sites would manage this waste 
using routine procedures. The maximum amount of plutonium that could be separated from other direct 
oxide reduction salt residues is 50 kg (11 0 lb ). 

4.3.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts that could result from the alternatives 
associated with the management of salt residues. These impacts are presented for incident-free operation and 
postulated accident scenarios. The detailed site and transportation analyses are presented in Appendices D and 
E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 mi). If DOE 
decides to ship scrub alloy from the IDC 409 salt residues to the Savannah River Site for Purex processing, 
then seven shipments would be required and the total round-trip' shipping distance would be 36,600 km 
(22,700 mi). If DOE decides to ship scrub alloy from the other electrorefining and molten salt extraction salt 
residues to the Savannah River Site for Purex processing, then 15 shipments would be required and the total 
round-trip shipping distance would be 78,500 km (48,700 mi). Shipping scrub alloy from the IDC 365, 413, 
and 427 salt residues to the Savannah River Site would require three shipments, and the total round-trip 
shipping distance would be 15,700 km (9,700 mi). Similarly, shipping scrub alloy from the other direct oxide 
reduction salt residues to the Savannah River Site would require one shipment, and the total round-trip 
shipping distance would be 5,200 km (3,200 mi). 
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The round-trip highway distance from Rocky Flats to the Los Alamos National Laboratory is 1,468 km 
(910 rni). If DOE decides to ship the IDC 409 residues to the Los Alamos National Laboratory for processing, 
then six shipments would be required and the total round-trip shipping distance would be 8,800 km (5,500 rni). 
If DOE decides to ship the other electrorefining and molten salt extraction salt residues to the Los Alamos 
National Laboratory for processing, then 44 shipments would be required and the total round-trip shipping 
distance would be 64,600 km (40,000 m i). Shipping IDC 365,413, and 427 salt residues to the Los Alamos 
National Laboratory would require three shipments, and the total round-trip shipping distance would be 
4,400 km (2,700 mi). Shipping the other direct oxide reduction salt residues to the Los Alamos National 
Laboratory would require ten shipments, and the total round-trip shipping distance would be 14,700 km 
(9,100 mi). 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.3.2.1 Incident-Free Operations 

0 Radiological Impacts 

4-40 

• /DC 409 Salt Residues-The radiological impacts to the public and the workers associated with 
incident-free operations of each technology are presented in Table 4-12. The impacts due to the 
preferred processing technology are presented in bold type. The impacts are those which are 
anticipated to occur as a result of process operations and transportation over whatever time period is 
necessary to process this inventory of salt residues. The length of time necessary to process these 
residues will depend on which technology DOE decides to implement. Impacts associated with 
subsequent incident-free storage of stabilized residues, separated plutonium, and wastes would be 
much smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-12 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent fatal cancer risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-12 would occur if DOE decides to implement the Purex 
processing technology at the Savannah River Site. The sum of these doses is 0.72 person-rem, which 
would cause far less than one additional latent fatal cancer among the population living near both sites 
and traveling along the truck route. The population living near the truck route would receive a much 
smaller radiation dose. 

The highest involved worker population radiation dose would be 194 person-rem, which would occur 
if DOE decides to implement the pyro-oxidize and blend down technology at Rocky Flats. This dose 
would cause 0.078 additional latent cancer fatalities among the workers directly involved in the 
operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 
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Table 4-12 Radiol 10 

Alternative I (No Action) 
Pyro-Oxidize and Store at Rocky Flats 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats 

!Alternative 3 (with Plutonium Separation) 

--·~:!!!.!?.i.~~!!.~!.~?.:!2' .. ~.~--···--·············--···········--········--· 
... ~.~!!:~.~~~.~!.~?.:~¥..~.~~ .•.......•...••...•••...................... 

Pyro-Oxidize at Rocky Flats 
Transport to Los Alamos National Laboratory 
Salt Distill at Los Alamos National Laboratory ....................................................................................... 
Salt Scrub at Rocky Flats 
Transport to Savannah River Site 
Purex at Savannah River Siteb 

!Alternative 4 (Combination) 
Repackage at Rocky Flats 

~lternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats· 

!Alternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats 

!Alternative 3 (with Plutonium Separation) 

•.. ~~~.!?!.~!!!!.~!.~?.:~r .. ~.~~ ..••...•..•••..••.•..•.....•.................. 
... ~~!~~.~~.~~.~! .. ~?.':~¥..~~!~ ........................................... 

Pyro-Oxidize at Rocky Flats 
Transport to Los Alamos National Laboratory 
Salt Distill at Los Alamos National Laboratory ......................................................................................... 
Salt Scrub at Rocky Flats 
Transport to Savannah River Site 
Purex at Savannah River Site• 

ftlternative 4 (Combination) 
Repackage at Rocky Flats 

ll I Cal ts Due to Incident-F M fP -- ~ 
h I Salt Resid -- ~-----··----- --------------

Offsite Public MaximaUy Exposed 
MaximaUy Exposed lndtllidual 0/ftite Public Popukmon Individual Involved Worker Involved Worker Popullltion 

Probability of a Number of Probability of a Number of 
Dose Latent Cancer Dose Latent Cancer Dose Latent Cancer Dose Latent Cancer 

(mrem) Fatality (person•rem) Fa:talides (mremlyr) F a:tality per year (person·rem) Fa:talides 
IDC 409 Salt Residues 

! 

0.000012 6.0xl0-12 0.00050 2.5xJ0-7 2,000 0.0008 104 0.042 ! 

I 

0.000018 9.0xlo- 12 0.00073 3.7xlo-7 2,000 0.0008 194 O.o78 I 

I 

0.000022 l.lxlo-11 0.00088 4.4xl0-7 2,000 0.0008 61 0.024 I ........................ .......................... ......................... .......................... ......................... ........................... ........................ ·························' 
0.00011 S.Sxl0-11 0.0027 1.4xlo-6 

. ...... }:~~ ........ 0.0008 143 ........ .9:.9?.?. ........ J ........................ .......................... ......................... ......................... . .......................... ........................ 
9.9xlo-6 S.Oxl0-12 0.00040 2.0xlo-7 2,000 0.0008 26 0.010 I 

11 5.5xlo-6 0.16 0.000080 100 0.00004 0.25 0.00010 
I 

0.00012 6.0xl0-11 0.00035 1.8xlo-7 2,000 0.0008 18 ........ ?.·.?~!.~ ....... ~ ........................ 
·····9:o~·io=i:r····· 

. ........................ 
······3:7~"io-7"····· 

......................... ........................... ......................... 
0.000018 0.00073 2,000 0.0008 54 o.o22 I 

11 S.Sxi0-6 0.69 0.00035 100 0.00004 1.1 o.ooo44 I 

0.00027 1.4xl0-10 0.029 0.000015 2,000 0.0008 28 0.011 

0.000020 1.0x1o-11 0.00081 4.1x1o-7 2,000 0.0008 48 0.019 I 

Other Electrorefining and Molten Salt Extraction Salt Residues 

0.000026 1.3xl0-11 0.0011 5.5xl0-7 2,000 0.0008 231 0.092 

0.000043 2.2xlo-11 0.0018 9.0xl0-7 2,000 0.0008 470 0.19 

2.6xlo- 11 l.lxlo-6 0.000052 0.0021 ......... ~:~ ........ 0.0008 148 0.059 ......................... ...... i .. 4~"i(i:io····· . ........................... ······3:2~i·o:6······ 
............................. ......................... ............................ 

0.00028 0.0064 ....... 3:~ ........ 0.0008 346 0.14 ......................... 
""""""i"."3~"j(i:i"i""""" 

........................... 
······:s:5~i·o:r····· 

.............................. .......................... ........................... 
0.000025 0.0011 2,000 0.0008 117 0.047 

11 5.5xlo-6 1.2 0.00060 100 0.00004 1.8 0.00072 
0.00031 1.6xl0-10 0.00092 4.6xl0-7 2,000 0.0008 116 0.046 ....................... 

·····"2".2~"io=rc···· 
. ........................... . ..... 9:o~·io-7••·••• 

............................ ............................ . ....................... .. ........................ 
0.000043 0.0018 2,000 0.0008 131 0.052 

11 S.Sxl0-6 1.5 0.00075 100 0.00004 2.3 0.00092 
0.00066 3.3xlo- 10 0.070 0.000035 2,000 0.0008 69 0.028 

0.000026 1.3x1o-n 0.0011 S.Sx1o-7 2,000 0.0008 182 0.073 

~ 
~ .... 
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6 ~ - - ""¥~ Qxpo,S 
l~lliWJWI/l Wof~ , InvolVed Worker Popuft¥ion 

~old Numberof 
Dilfle "Uitetft, ctmd« Dose Ltttint Qlne:er 

(,.mJ F~tijHr3efir (penon·rem) Faltllilia 
IDC 365, 413 and 427 Salt Residues 

jAltenuztive 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats I 7.0xl0-6 I 3.6xlo-12 I 0.00029 I l.5xlo·7 I 2,000 I 0.0008 I 57 I 0.023 

~ltenuztive 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats I 0.000010 I 5.0xl0-12 I 0.00043 I 2.2x10·7 I 2,000 I 0.0008 I 113 I 0.045 

jA/tenuztive 3 (wiJh Plutonium Separation) 
Water Leach at Rocky Flats O.OOOll 5.5xl0·11 0.0023 1.2x10·6 2,000 0.0008 84 0.034 

···p;;;;:llii;i~~·;i·i;k):·Fb;t;······································ ·····;;:ooooli····· ······s:s;io=i-z····· ·······,;:00045······ ······2:3~16:'······ ········2:ooo········ ·········o:oooii········ ··········9:3·········· ········o:oo39······· 
Transport to Los Alamos National Laboratory 11 5.Sx10-6 0.082 0.000041 100 0.00004 0.12 0.000048 
Acid Dissolve at Los Alamos National Laboratory 0.00027 1.4x10'10 0.00079 4.0x10'7 2,000 0.0008 8.8 0.0035 

···~o~i;;i·;_;;·;u·R:~k;:ThU········································· ·····a:ooooi·o···· ·····~:o~·ia=12••••• ·······o.0004a······ ······z:a~i·o_..,...... ········iooo········ ········a:ooos········· ··········9:s·········· ········o:oo3;;······· 
Transport to Los Alamos National Laboratory 11 5.5xl0-6 0.082 0.000041 100 0.00004 0.12 0.000048 
Water Leach at Los Alamos National Laboratory 0.000061 3.lxl0"11 0.00018 9.0xl0·8 2,000 0.0008 4.8 0.0019 ······················································································ ....................... ··················z····· ......................... ·················"-~······ ························· ........................................................................... . 
SaltScrubatRockyFiats 0.000010 5.0xl0·1 0.00042 2.lxlo· 2,000 0.0008 14 0.0056 
Transport to Savannah River Site 11 5.5xl0-6 0.30 0.00015 100 0.00004 0.47 0.00019 
Purex at Savannah River Site • 0.00016 8.0xto·11 0.017 8.5xl0·6 2,000 0.0008 17 0.0068 

jAltenuztive 4 (CombitulJion) 
Repackage at Rocky Flats I 0.000022 I 1.lx10'11 I 0.00089 I 4.5x10'7 I 2,000 I 0.0008 I 28 I 0.011 

Other Direct Oxide Reduction Salt Residues 

jAlternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats I 2.5xl0-6 I l.3xl0·12 I 0.00010 I 5.0xl0·8 I 2,000 I 0.0008 I 40 I 0.016 

jAlternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats I 3.8xto·6 I l.9xl0-12 I 0.00016 I 8.0xl0·8 I 2,000 I 0.0008 I 42 I 0.017 

jAltenuztive 3 (wiJh Plutonium Separation) 
Water Leach at Rocky Flats 0.000040 2.0x10·11 0.00083 4.2xl0·7 2,000 0.0008 31 0.012 

... py;~:o~id·i·;_;;·;u·R:~k;:Fi~ ............................................... 3:s~i·o:6..... .. .... i:9~·ia=12..... .. ..... o._oooi·s....... .. .... 7:s;i·o:r..... .. ...... 2.ooo........ .. ...... o:ooos .................... i9 .................. o.oo?6 ..... .. 
Transport to U>s Alamos National Laboratory 11 5.5xl0-6 0.27 0.00014 100 0.00004 0.42 0.00017 
Acid Dissolve at U>s Alamos National Laboratory 0.000099 5.0xl0·11 0.00029 l.5xl0·7 2,000 0.0008 17 0.0068 

... p;;;~o~·i·d·i·;_;;·~i·R'~k;:Fi;t~·· ............................................. J:s;i·o:r... .. .... i .. 9~·ia=12..... • ...... o.oooi·s....... .. .... 7:s~i·or .. ·· ........ i00ii........ .. ...... o:ooos········· ........... i9 .................. o.oo76······· 
Transport to U>s Alamos National Laboratory II 5.5xl0·6 0.27 0.00014 100 0.00004 0.42 0.00017 
Water Leach at U>s Alamos National Laboratory 0.000022 l.lxi0- 11 0.000064 3.2xl0·8 2,000 0.0008 9.4 0.0038 ... s;;ii·s~~·b·;i·ii;;;;k·y·Fi~ ................................................... J:s~i·o:6..... • ..... i .. 9~·ia=12..... .. .... o .. oooi.6...... .. .... S:ii~i·o:r.... .. ....... i .. ooo........ .. ...... o:ooos......... .. ........ 29 .................... o .. o.i2 ...... .. 
Transport to Savannah River Site II 5.5xto·6 0.10 0.000050 100 0.00004 0.16 0.000064 
Purex at Savannah River Site• 0.000059 3.0xlo-11 0.0062 3.1xl0-6 2,000 0.0008 6.2 0.0025 

jAltenuztive 4 (Combination) 
Repackage at Rocky Flats I 2.5x10-6 I 1.3x10"12 I 0.00010 I 5.0x10"8 I 2,000 I 0.0008 I 36 I 0.014 

"Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Chapter 4 -Environmental Consequences 

• Other Electrorefining and Molten Salt Extraction Salt Residues-The radiological impacts to the 
public and the workers associated with incident-free operations of each technology are presented in 
Table 4-12. The impacts due to the preferred processing technology are presented in bold type. The 
impacts are those which are anticipated to occur as a result of process operations and transportation 
over whatever time period is necessary to process this inventory of electrorefining and molten salt 
extraction salt residues. The length of time necessary to process these residues will depend on which 
technology DOE decides to implement. Impacts associated with subsequent incident-free storage of 
stabilized residues, separated plutonium, and wastes would be much smaller than from processing or 
transportation. 

The highest estimated public maximally exposed individual dose in Table 4-12 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent fatal cancer risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-12 would occr.r if DOE decides to implement the Purex 
processing technology at the Savannah River Site. The sum of these doses is 1.6 person-rem, which 
would cause far less than one additional latent fatal cancer among the population living near both sites 
and traveling along the truck route. The population living near the truck route would receive a much 
smaller radiation dose. 

The highest involved worker population radiation dose would be 470 person-rem, which would occur 
if DOE decides to implement the pyro-oxidize and blend down technology at Rocky Flats. This dose 
would cause 0.19 additional latent cancer fatalities among the workers directly involved in the 
operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

• /DC 3 65, 4 I 3, and 4 I 7 Salt Residues-The radiological impacts to the public and the workers 
associated with incident-free operations of each technology are presented in Table 4-12. The impacts 
due to the preferred processing technology are presented in bold type. The impacts are those which 
are anticipated to occur as a result of process operations and transportation over whatever time period 
is necessary to process this inventory of salt residues. The length of time necessary to process these 
residues will depend on which technology DOE decides to implement. Impacts associated with 
subsequent incident-free storage of stabilized residues, separated plutonium, and wastes would be 
much smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-12 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent fatal cancer risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-12 would occur if DOE decides to implement the Purex 
processing technology at the Savannah River Site. The sum of these doses is 0.32 person-rem, which 
would cause far less than one additional latent fatal cancer among the population living near both sides 
and traveling along the truck route. The population living near the truck route would receive a much 
smaller radiation dose. 

The highest involved worker population radiation dose would be 113 person-rem, which would occur 
if DOE decides to implement the pyro-oxidize and blend down technology at Rocky Flats. This dose 
would cause 0.045 additional latent cancer fatalities among the workers directly involved in the 
operation. Onsite workers who are not involved with the actual processing of the residues are 
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designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

• Other Direct Oxide Reduction Salt Residues-The radiological impacts to the public and the workers 
associated with incident -free operations of each technology are presented in Table 4-12. The impacts 
due to the preferred processing technology are presented in bold type. The impacts are those which 
are anticipated to occur as a result of process operations and transportation over whatever time period 
is necessary to process this inventory of direct oxide reduction salt residues. The length of time 
necessary to process these residues will depend on which technology DOE decides to implement. 
Impacts associated with subsequent incident-free storage of stabilized residues, separated plutonium, 
and wastes would be much smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-12 is 11 mrem, which 
could occur only during transportation. This hypothetical individual's latent fatal cancer risk would 
be increased by less than one in one hundred thousand. The public maximally exposed individual 
risks near the sites would be much lower under all of the technologies. The highest total of the public 
population radiation doses listed in Table 4-12 would occur if DOE decides to implement the acid 
dissolve technology at the Los Alamos National Laboratory. The sum of these doses is 0.27 person
rem, which would cause far less than one additional latent fatal cancer among the population living 
near both sides and traveling along the truck route. The population living near the truck route would 
receive a much smaller radiation dose. 

The highest involved worker population radiation dose would be 42 person-rem, which would occur 
if DOE decides to implement the pyro-oxidize and blend down technology at Rocky Flats. This dose 
would cause 0.017 additional latent cancer fatalities among the workers directly involved in the 
operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

0 Hazardous Chemical Impacts--The impacts of exposure to hazardous chemicals from the processing 
and storage of pyrochemical salt residues at Rocky Flats and at the Los Alamos National Laboratory were 
not evaluated. Hazardous chemicals are not expected to be released from the proposed operations at these 
sites. 

The processing at the Savannah River Site of the scrub alloy that results from salt scrubbing at Rocky 
Flats would involve releases of only noncarcinogenic hazardous chemicals. The estimated offsite 
population and noninvolved worker Hazard Index values presented in Table 4-13 are much less than 
one, which suggests that noncancer health effects as a result of releases of phosphoric acid and 
ammonium nitrate would not be expected. The impacts due to the preferred processing technology are 
presented in bold type. 

4.3.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
pyrochemical salt residues are summarized and presented in this section. The detailed analysis of onsite 
accidents, with the associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis 
considered a wide spectrum of potential accident scenarios, including fire, explosion, spill, criticality, 
earthquake, and aircraft crash. The accident scenarios with the highest consequences and risks were selected 
and carried forward to this section for the purpose of consequence and risk comparison. A composite of the 
risk due to major onsite accident scenarios in each spectrum (including the non bounding accidents) was also 
computed and used for comparisons. The composite risk estimates are accurate enough for the purpose of 
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Table 4-13 Ch lim ts Due to Incident-F M tofP h 
Of/rite Publk Maximally Exposed 0/frile Public 

Individual Populalion 
ProbabtlUy Number of Cancer 
ofaCancer Incidences or 
Incidence Hazard Index FalllUties 11 

IDC 409 Salt Residues 

~lternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats b NIE NIE N/E 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats b NIE NIE N/E 

~lternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Salt Distill at Rocky Flats b NIE NIE N/E 

···~;o~idi~~-~~d"\v~i~~"i;~~h-~i"R~k;;·Fi~~·lj············· ........................... ................................... ························ ································· NIE NIE NIE 
···~;o~idi~~-~t""R~f?fii~i~o···································································· ································· ••••••••••••n•ooooooooo ································· NIE NIE NIE 

Transport to Los Alamos National Laboratory N/A N/A 0.00003 c 

Salt Distill at Los Alamos National Laboratory b NIE NIE N/E 
···s~ii·s~~b-~i·R.~k;;·Fi~~r······································································ 

.................................. ............................ ................................... 
NIE NIE N/E 

Transport to Savannah River Site N/A N/A 0.00009 c 

Purex at Savannah River Sited, e NIE 5xl0·10 N/E 

~lternative 4 (Combination) 
Repackage at Rocky Flats NIE N/E NIE 

Other Electroref"ming and Molten Salt Extraction Salt Residues 

~lternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky f¥1ts b NIE NIE N/E 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats b NIE N/E N/E 

Alternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Salt Distill at Rocky Flats b NIE N/E N/E 

···~;o~idi~~-~~d·w~i~~i~~~t;-~i"R~k;;·Fi~i~r······································ 
................................. ························ ................................. N/E N/E NIE 

···i>~;o~idi~~-~t""R~fy.fii~i~o···································································· 
.................................. .......................... ...................................... 

NIE N/E N/E 
Transport to Los Alamos National Laboratory N/A N/A 0.00020 c 

Salt Distill at Los Alamos National Laboratory b NIE N/E N/E 
···s~ii·s~~t;-~ii~k;;·Fi~"t~"~>'"······································································· 

..................................... ························ ................................. NIE N/E N/E 
Transport to Savannah River Site N/A N/A 0.00020 c 

Purex at Savannah River Sited, e NIE Ixi0-9 N/E 

(llternative 4 (Combination) 
Repackage at Rocky Flats NIE N/E N/E 

IDC 365, 413 and 427 Salt Residues 

~lternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats b NIE N/E N/E 

-1::.. 
.i.. 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidiz_t: and Blend Down at Rocky Flats b NIE NIE NIE 

v. 

I Salt Resid ---

Maximally Exposed Individual 
Worker 

Probability of a 
Cancer 

Incidence 'flazard Index 

NIE N/E 

NIE N/E 

NIE N/E ............................ ....................... 
NIE N/E 

ooooooo•••••••••••••••••••n ······················ 
NIE N/E 
N/A N/A 
NIE N/E ............................. ...................... 
NIE N/E 
N/A N/A 
NIE 5xto-9 

NIE NIE 

NIE N/E 

NIE NIE 

NIE N/E 
···························· ······················ 

NIE N/E ............................. ....................... 
NIE N/E 
N/A N/A 
NIE N/E .............................. ······················ 
NIE N/E 
N/A N/A 
NIE lxto-8 

NIE NIE 

NIE NIE 

NIE NIE 

Worker Population 
Number of Cancer 

Incidences or 
FalllUties 11 

N/E 

N/E 

N/E 
································· N/E ................................. 

NIE 
(c) 
NIE 

································· N/E 
(c) 
NIE 

N/E 

NIE 

NIE 

NIE .................................. 
NIE ................................... 
NIE 
(c) 

NIE ................................... 
NIE 
(c) 
NIE 

NIE 

NIE 

NIE 
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~ 0/fsile Public Maximally Exposed 
Indi1fitlual 

Probability 
ofaCancer 
Incidence I Hazard Index 

0/fsile Public 
Population 

Number of Cancer 
Incidences or 
Fatalities" 

Maximally Exposed Individual 
Worker 

Probability of a 
Cancer 

Incidence !Hazard Index 

Worker PopuliUion 
Number of Cancer 

Incidences or 
Fatalities" 

l4lternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Water Leach at Rocky Flats b NIE NIE NIE NIE NIE NIE 

---PY~~:o;tidi~~-~t-R~ky.ii~t;;·li································································ ............. iiiiE············· ·········N"iE········· ............. iiiiE············· .......... 'NiE··········· ....... 'NIE········ ............. 'NiE············· 
Transport to Los Alamos National Laboratory N/A N/A 0.00001 c N/A N/A (c) 
Acid Dissolve at Los Alamos National Laboratory b N/E NIE NIE NIE NIE NIE 

···p;;;.~:o~icti~~-~t·R~-k":Y"Fi~i~-o··········································----······················ ·············'Nm············· ·········r:im········· ··············Nm············· ···········Nm··········· ........ N!E········ ··············Nm············· 
Transport to Los Alamos National Laboratory N/A N/A 0.00001 c N/A NIA (c) 
Water Leach at Los Alamos National Laboratory b NIE NIE NIE NIE NIE NIE 

···s~ii·s~n;t;-~i-ii;;(;k:Y""Fi~~-li········································································ ·············'Nm············· ·········r:im········· ·············'Nm············· ··········'Nm··········· ········NIE········ ··············Nm············· 
Transport to Savannah River Site N/A N/A 0.00004 c N/A N/A (c) 
Purex at Savannah River Site d. e NIE 3xl0·10 NIE NIE 3xl0·9 NIE 

l4lternative 4 (Combination) 
Repackage at Rocky Flats I N/E I N/E I NIE I N/E I N/E I N/E 

Other Direct Oxide Reduction Salt Residues 
l4lternative I (No Action) 

Pyro-Oxidize and Store at Rocky Flats b I NIE I NIE I NIE I NIE I NIE I NIE 

l4lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Flats b I NIE I NIE I NIE I NIE I NIE I NIE 

!-ilternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Water Leach at Rocky Flats b NIE NIE NIE NIE NIE NIE 

···p;;;.~:o~icti~~-~i·R:~-k":Y"Fi~i~-o····························--························--············ ............. 'NiE·············· ......... r:iiE········· ··············Nm············· ........... NiE··········· ........ NIE····--·- .............. N1E ............ . 
Transport to Los Alamos National Laboratory N/A NIA 0.00005 c N/A N/A (c) 

---~~-i-~.!?.!.~~~!X!:.~-~-~~-!.!!~?.~ . .!;!!!~!?.~~_l .. ~~-~-<?!.~!~!2'--~---······························· ............. .!;!~---··········· ......... !';!.~---······ .............. !:-!(§............. . .......... !:-!!§ ................... tjfE: ...................... 1:-!!E: ....••....•.. 
Pyro-Oxidize at Rocky Flats b NIE NIE NIE NIE NIE NIE 
Transport to Los Alamos National Laboratory N/A N/A 0.00005 c N/A N/A (c) 
Water Leach at Los Alamos National Laboratory b NIE NIE NIE NIE NIE NIE 

···s~ii·s~~~t;-~t"ii;;<;k:;;·Fi~i~·li········································································ ............. 'NiE·············· ......... r:iiE········· .............. NiE············· ........... Nm··········· ........ NIE········ ··············Nm············· 
Transport to Savannah River Site N/A NIA 0.00001 c N/A N/A (c) 
Purex at Savannah River Sited, e NIE lxl0"10 NIE NIE lx!0-9 NIE 

l41ternative 4 (Combination) 
Repackage at Rocky Flats I N/E I N/E I N/E I N/E I N/E I N/E 

NIE =no emissions N/A =not applicable-the maximally exposed individual is undefined for vehicle emissions 
3 Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from process; therefore, no associated health risks exist. 
c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively. 

However, the risk to the public dominates. See Appendix E, Section E.4 for additional details. 
d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Chapter 4 - Environmental Consequences 

compariing processing technologies against each other. The detailed analysis of transportation accidents, with 
the associated assumptions, is presented in Appendix E, Sections E.5 and E.6. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-14. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are give:n on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. Impacts of accidents during post-processing interim storage are presented for all the plutonium residues 
and scrub alloy combined in Section 4.14. 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to the Savannah River Site or to Los Alamos National Laboratory, as appropriate. The process duration for 
traffic accidents is given as the number of round trip shipments. Thus, the actual probability of a fatal traffic 
accident can be obtained by multiplying the frequency (fatal accidents per round-trip shipment) times the 
duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-14, for each 
of the four classes of salt residues. Six processing technologies are under consideration for the IDC 409 salt 
residues; eight processing technologies are under consideration for the other electrorefining and molten salt 
extraction salt residues; six processing technologies are under consideration for the IDC 365, 413 and 427 salt 
residues; and eight processing technologies are under consideration for the other direct oxide reduction salt 
residues. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-15, for each of the processing 
technologies for pyrochemical salt residue. The risk associated with the highest risk accident and a composite 
risk associated with all major accidents are both presented. The risks associated with the preferred processing 
technology are presented in bold type. 

The public maximally exposed individual is a hypothetical individual who resides at the site boundary in the 
downwind direction. The public population is defined as the residential population within a radius of 80 km 
(50 mi). A noninvolved onsite worker is defined as an individual worker who is located 100m (328ft) or 
more downwind from the release point when an accidental release of radioactive material occurs. 

0 lDC 409 Salt Residues-The highest consequence to all three receptors would occur if DOE decides 
to implement the repackage technology at Rocky Flats, and a major earthquake strong enough to collapse 
Building 707 occurs. 

lbe highest risk to the public maximally exposed individual is estimated to be 0.000015 and would occur 
due to an earthquake during repackaging of the residue in Rocky Flats Building 707. This individual's 
chance of incurring a latent cancer fatality would be increased by less than one in ten thousand. The 
highest risk to the public population is estimated at 0.13 and would occur due to an earthquake strong 
enough to collapse Rocky Flats Building 707. The highest risk to the noninvolved worker is estimated 
to be 0.00014 and would occur due to either an earthquake during processing of the residue in Rocky 
Flats Building 707 for the pyro-oxidize and salt distill technology at Rocky Flats, or an earthquake during 
preprocessing of the residue in Rocky Flats Building 707 for the salt distillation technology at Los 
Alamos National Laboratory. This individual's chance of incurring a latent cancer fatality would be 
increased by less than one in one thousand. 
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~lternative I (No Action) 
Pyro-Oxidize and Store at Rocky Aats a 

~lternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Aats 

~lternative 3 (with Plutonium Separation) 

·--~~9.~!~!~~-~E~.~-~!~.~!~.~~~-~!.~~.9-'.fl.~~---············ 
Pyro-Oxidize and Water Leach at Rocky Aats 

........................................................................................... 
Pyro-Oxidize at Rocky Aats 

Transport to Los Alamos National Laboratory 

... ~~!.~.~~~!!.~!.~~-~-~~~~-~-~~~~~!.~~~~~?.~ ........... 
Salt Scrub at Rocky Aats 

Transport to Savannah River Site 

Purex at Savannah River Site 

ft.tternative 4 (Combination) 
Repackage at Rocky Flats 

ft.tternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Aats a 

ft.tternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Aats 

ft.tternative 3 (with Plutonium Separation) 

... ~~9.~!~!~~-~~-~~!~.~!~.~~~-~!.~~-~¥.fi.~~---············ 
Pyro-Oxidize and Water Leach at Rocky Aats 

.............................................................................................. 

' ' 
0/fsite Public 

Maximtllly Exposed 
"(Jffsite Public PopulatiiJn lndlvitbull 

Consequences Consequences 
Number of 

rrobability oj Latent 
Accltlent Process a Latent Dose Cancer or 

Frequency Duration Dose Cancer (person- Traffic 
Accident Scenario (per year) (years) (mrem) Fatalily rem) Falalities 

IDC 409 Salt Residues 

Earthquake (Bldg. 707) 0.0026 0.95 6,080 0.0030 106,000 53 

Earthquake (Bldg. 707) 0.0026 2.76 2,090 0.0010 36,600 18 
Earthquake(Bidg.371)b 0.000094 2.76 3,140 0.0016 36,600 18 

~~g~!'!.~.Q:~!~It.?.Q?J. ........ 0.0026 0.64 .... ?. .. f!!!Q .... 0.0045 .)?.~:~ .. 79 ....................... .................. . ....................... ······················ 
Earthquake (Bldg. 371) c 0.000094 0.56 15,500 0.0078 181,000 91 

~~g~~~J~!~!l.?.Q?.~2.~ .... 0.0026 0.42 __ g~QQ ... 0.0061 .. ?.?.?.·.f!!!Q ... 114 . ...................... ...................... . ........................ . ........................ 
Earthquake (Bldg. 707) 0.0026 0.67 8,640 0.0043 151,000 76 

Traffic Fatality 2.9xlo·5 per N/A N/A N/A N/A l.Oe 
shipment 

~arthquake 0.0005 1.17 15,400 0.0077 20,200 1.0 
f:;;rth;j~;;k~·(sidg:·:;o?·;········ 

.......................... ................... .................... ....................... ..................... ......................... 
0.0026 0.38 9,400 0.0047 165,000 83 

ifraffic Fatality 0.00010 per 7 N/A N/A N/A I.oe 
shipment shipments 

Earthquake(H-Canyon) 0.000182 0.53 407 0.00020 18,100 9.1 

~rthquake (Bldg. 707) 0.0026 0.28 20,300 0.020 356,000 178 

Other ElectroreDning and Molten Salt Extraction Salt Residues 

~arthquake (Bldg. 707) 0.0026 2.30 6,080 0.0030 106,000 53 

~quake (Bldg. 707) 0.0026 6.70 2,090 0.0011 36,600 18 
~arthquake (Bldg. 371) b 0.000094 6.70 3,140 0.0016 36,600 18 

~~g~~~J~!~&:.?.Q?.~ ........ 0.0026 1.56 .... ? ... f!!!Q .... 0.0045 .}?.~:~ .. 79 .......................... ..................... .. ........................ . .......................... 
~arthquake (Bldg. 371) c 0.000094 1.34 15,500 0.0078 181,000 91 

~~g~~~J~!~!l.?.Q?.~2.~ .... 0.0026 1.01 ·--~~:f.QQ ... . .... Q;Q9§.!...... ..?.?.? ... f!!!Q... . ..... ..!.!.1. ........ ........................... ..................... 

Noninvowed Onsite 
Worker Consequences 

Probability of a 
Dose Latent Cancer 

(mrem) Fatality 

68,400 0.055 

23,500 0.019 
23,500 0.019 

)Q.~,~- 0.081 ............................. 
116,000 

........ ~~:.: ........ ! ).1-~.~f!!!Q ... 
97,200 O.Q78 

N/A (f) I 

166,000 0.13 i .................... ............................... 
106,000 0.085 

I N/A (f) 

136,000 0.11 

229,000 0.18 

68,400 0.055 

23,500 0.019 
23,500 0.019 

.. !Q.~,QQQ .. 0.081 . ............................ 
116,000 0.093 

. !.1-~.~f!!!Q ... ......... Q:!.?. ......... 
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Offtite Public 
Maximally Exposed 

Individual 
ConseiiUences 

/>robabUity oj 
Accident Process a lAtent 

Frequency Duration Dose Cancer 
Accident Scenario (per year) (years) (mrem) Fatality 

Pyro-Oxidize at Rocky Flats ~arthquake (Bldg. 707) 0.0026 1.62 8,640 0.0043 

Transport to Los Alamos National Laboratory tJ'raffic Fatality 2.9xlo-5 per 44 N/A N/A 
shipment shipments 

... ~~!~.!?.~~~!!! .. ~~.!:.?~.~-~~~~-~-~~!.?.~.~!.!:-~~~~~?.ry ........... ~arthquake 0.0005 4.28 15,400 0.0077 
~;;rth;j~;{k~·<sidg:·7o7·;· ........ ····················· ················· ................ ..................... 

Salt Scrub at Rocky Flats 0.0026 0.91 9,400 0.0047 

Transport to Savannah River Site ti'raffic Fatality 0.00010 per 15 N/A N/A 
shipment shipments 

Purex at Savannah River Site ~arthquake (H-Canyon) 0.000182 1.29 407 0.00020 

~lternative 4 (Combination) 
~arthquake(Bldg. 707) Repackage at Rocky Flats 0.0026 2.30 6,080 0.0030 

IDC 365, 413 and 427 Salt Residues 

~lternative 1 (No Action) 
Pyro-Oxidize and Store at Rocky Flats a ~arthquake (Bldg. 707) 0.0026 1.00 3,390 0.0017 

~lternative 2 (without Plutonium Separation) 
~arthquake (Bldg. 707) Pyro-Oxidize and Blend Down at Rocky Flats 0.0026 1.62 2,090 0.0011 
~arthquake(Bldg. 371)f 0.000094 1.62 3,140 0.0016 

'filternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Water Leach at Rocky Flats Earthquake (Bldg. 371) b 0.000094 0.33 15,500 0.0078 

······················································································ J?.~g~!':~.~J~!~&.?.Q?.12.~ ..... 0.0026 0.25 ... ~.?:.?.Cf.! ... 0.0061 ..................... ················· ..................... 
Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.41 8,310 0.0042 

Transport to Los Alamos National Laboratory Traffic Fatality 2.9x1o-5 per 3 N/A N/A 
shipment shipments 

Acid Dissolve at Los Alamos National Laboratory Earthquake 0.0005 0.64 12,300 0.0062 

Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.41 8,310 0.0042 

Transport to Los Alamos National Laboratory Traffic Fatality 2.9x10-5 per 3 N/A N/A 
shipment shipments 

... ~.~~~~-~~~.~ .. ~~.!::!.~.~!~~?.~.~~~~?.~.~}.!::~~~~.~~~2 ........ Earthquake 0.0005 0.64 12,300 0.0062 
E;;rthq~~k'~"('i3idg:·7o7) ........ ..................... . ................ ................ ..................... 

Salt Scrub at Rocky Flats 0.0026 0.22 9,400 0.0047 

Transport to Savannah River Site ~raffic Fatality 0.00010 per 3 N/A N/A 
shipment shipments 

Purex at Savannah River Site ~arthquake (H-Canyon) 0.000182 0.31 407 0.00020 

"""' .L.. 
10 

~lternative 4 (Combination) 
!Earthquake (Bldg. 707) Repackage at Rocky Flats 0.0026 0.17 20,300 0.020 

'pffsite Public Population 
Consequences 

Number of 
Latent 

Dose Cancer or 
(person· Traffic 

rem) Fataltttes 
151,000 76 

N/A l.Oe 

20,200 10 
················· ...................... 

165,000 83 

N/A 1.0 e 

18,100 9.1 

106,000 53 

59,300 30 

36,600 18 
36,600 18 

181,000 91 

.. ~~?.:~ .. 114 . ..................... 
145,000 73 

N/A 1.0 e 

16,200 8.1 

145,000 73 

N/A 1.0 e 

16,200 8.1 ................. ...................... 
165,000 83 

N/A l.Oc 

18,100 9.1 

356,000 178 

Noninvolved On.fite 
Worker Consequences 

Dose 
Probability of a] 
Latent Cancer 

(mrem) Fatality I 
97,200 0.078 I 

N/A (f) 

166,000 0.13 I ................. ......................... 
106,000 0.085 

N/A (f) 

136,000 0.11 

68,400 0.055 

38,100 0.030 

23,500 0.019 
23,500 0.019 I 

0.093 ' 
116,000 

)~§:Q22 .. 0.12 . 
························· 

93,500 0.075 
I 

N/A (f) 

133,000 0.11 I 
93,500 0.075 I N/A (f) 

133,000 0.11 I ................ ························· 106,000 0.085 

N/A (f) 
I 

136,000 0.11 

229,000 0.18 
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~ 
Offsite Public 

Maximally Exposed 
lndiJiidual 

Consequences 

trr'obability oj 
Accident Process a Latent 

Frequency Duration Dose Cancer 
Accident Scenario (per year) (yetu'$) (mrem) Fatality 

Other Direct Oxide Reduction Salt Residues 

MternatiJie 1 (No Action) 
Pyro-Oxidize and Store at Rocky Aats a Earthquake (Bldg. 707) 0.0026 0.37 3,390 0.0017 

f!lternatiJie 2 (without Plutonium Separation) 
Earthquake (Bldg. 707) Pyro-Oxidize and Blend Down at Rocky Aats 0.0026 0.60 2,090 0.0011 
Earthquake(Bidg.371)f 0.000094 0.60 3,140 0.0016 

~lternatiJie 3 (with Plutonium Separation) 
Earthquake(Bidg. 371)b Pyro-Oxidize and Water Leach at Rocky Aats 0.000094 0.12 15,500 0.0078 
Earthquake (Bldg 707 A) c 0.00026 0.94 12,200 0.0061 ....................................................................................... 
E;;rth;j~~i:~··c·sidg:·7o7·)········ 

...................... ................. ................ ..................... 
Pyro-Oxidize at Rocky Aats 0.0026 0.15 8,310 0.0042 

Transport to Los Alamos National Laboratory Traffic Fatality 2.9x10·5 per 10 N/A N/A 
shipment shipments 

·--~~-i-~.!?.!~~2!~~-~~-~~.!.!!~?.~.~~~!?.~~-~--~-~.?!.~.t.?!.¥ .....• ~~9~~~~ ............................ 0.0005 0.24 12,300 0.0062 ····················· ................. ................ ..................... 
Pyro-Oxidize at Rocky Aats Earthquake (Bldg. 707) 0.0026 0.15 8,310 0.0042 

Transport to Los Alamos National Laboratory Traffic Fatality 2.9x10·5 per 10 N/A N/A 
shipment shipments 

Water Leach at Los Alamos National Laboratory Earthquake 0.0005 0.30 15,100 0.0076 

Salt Scrub at Rocky Aats Earthquake (Bldg. 707) 0.0026 0.08 9,400 0.0047 

Transport to Savannah River Site Traffic Fatality 0.00010 per 1 shipment N/A N/A 
shipment 

Purex at Savannah River Site Earthquake (H-Canyon) 0.000182 0.12 407 0.00020 

~lternatiJie 4 (Combination) 
~arthquake (Bldg. 707) Repackage at Rocky Flats 0.0026- ____1).37 3390 0.0017 

N/ A = not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Building 371 is designated as an alternate location for the Pyro-Oxidize and Blend Down process at Rocky Aats 
c Water Leach process in Building 371. 
d Final calcination process in Building 707 A. 

'(Jffsite PubUc Population NoninJiolved Onsite 
Consequences Wqrker Cqnsequences 

Number of 
Latent 

Dose Cancer or ProbabiUty of a 
(person· Traffic Dose Latent Cancer 

rem) Fatalities (mrem) FataUty 

59,300 30 38,100 0.030 

36,600 18 23,500 0.019 
36,600 18 23,500 0.019 

181,000 91 116,000 0.093 
227,000 114 148,000 0.12 

················· ....................... ................ 
········o:o?s········~ 145,000 73 93,500 

N/A 1.0 e N/A <o I 

16,200 8.1 133,000 0.11 . ................. ...................... ················ ········o:o?s········l 145,000 73 93,500 

N/A l.Oe N/A (f) 

19,800 9.9 163,000 0.13 

165,000 83 106,000 0.085 

N/A 1.0 d N/A (e) 

18,100 9.1 136,000 0.11 

59300 30 .. ~ ~100 0.030 

e This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list in a single 
number because the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 

f The consequence of a high-speed traffic accident would be at least one fatality among the transportation workers due to trauma. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Table 4-15 Risks Due to Accidents with P h -- I Salt Resid ------- --

Of/site Public Maximally Of/site Public 
Exposed Individrull Risk Population Risk 
(Probability of a Latent (Number of Latent Cancer or 

Accident Scenario Cancer Fatality) Trt~ilie Fatalities) 
IDC 409 Salt Residues 

Alternative I (No Action) 
7.5xlo-6 Pyro-Oxidize and Store at Rocky Aats a Earthquake (Bldg. 707) 0.13 

Composite 7.6x10·6 0.13 

Alternative 2 (without Plutonium Separation) 
7.5x10·6 Pyro-Oxidize and Blend Down at Rocky Aats Earthquake(Bldg. 707) 0.13 

Composite (Bldg. 707) 7.6x10·6 0.13 
Earthquake (Bldg. 371) b 4.lxto·7 0.0047 
Composite (Bldg. 371) b 5.7xw-7 0.0067 

AlternQtive 3 (with Plutonium Separation) 
7.5xlo-6 Pyro-Oxidize and Salt Distill at Rocky Aats Earthquake (Bldg. 707) 0.13 

................................................................................................... £9.W.P.9.~i!~ ................................ .................. ?.&~J.9.~ .................. . •..•................ QJ~ ..................... 
Pyro-Oxidize and Water Leach at Rocky Aats Earthquake(Bldg.37l)c 4.1xl0·7 0.0048 

Composite (Bldg. 371) c 5.9xl0·7 0.0069 
Earthquake (Bldg. 707 A) d 6.7xto-6 0.12 

································································································ £9.ww..~i!~.m.t9.lt1.Q1~) .. ~ ........ . ................. ~&~J.9.:~ .................. ...............•....• QJ~ ..•...•........•..•.. 
Pyro-Oxidize at Rocky Aats Earthquake(Bldg. 707) 7.5xto-6 0.13 

Composite 7.6xl0·6 0.13 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 0.00017 e 
Radioactive Release N/A 8.6xto·8 

Salt Distill at Los Alamos National Laboratory Earthquake 6.8xto·6 0.090 

£?.~.P.?.~!~~---····························· 6.9x10·6 0.090 ································································································ ................................................. ................................................. 
Salt Scrub at Rocky Flats Earthquake (Bldg. 707) 4.6xl0-6 0.081 

Composite 4.7x10-6 0.083 

Transport to Savannah River Site Traffic Fatality N/A 0.00071 e 
Radioactive Release N/A 4.9x10·8 

Purex at Savannah River Site Earthquake (H-Canyon) 2.0x10·8 0.00087 
Comi>Q_site 3.0xw-8 0.0014 

Alternative 4 (Combination) 
Repackage at Rocky Flats Earthquake (Bldg. 707) 0.000015 0.13 

Composite (Bld_g. 707) 0.000015 0.13 

Other Electroref"ming and Molten Salt Extraction Salt Residues 

Alternative I (No Action) 
Pyro-Oxidize and Store at Rocky Aats a Earthquake (Bldg. 707) 0.000018 0.32 

Com_IJ<Jsite 0.000019 0.32 

Alternative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Aats Earthquake (Bldg. 707) 0.000018 0.32 

""' v. 

Composite (Bldg. 707) 0.000019 0.32 
Earthquake (Bldg. 371) b 9.8xto·7 0.012 
Comoosite (Bid!!. 3711"_ _ ---~1.4xl0-6 0.016 ----

..... 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fimattv> 

0.00013 
0.00014 

0.00013 
0.00014 
4.9x10-6 
5.9xlo-6 

0.00014 
•................. Q,QQQ.~1 .•................. 

4.9x10-6 
5.9x10-6 

1 

0.00013 I 

........•......... Q,QQQ.l} ..............•... l 
o.ooo14 I 
0.00014 

N/A 
N/A 

0.00012 
0.00012 .................................................. 

0.000084 
0.000084 

N/A 
N/A 

0.000010 
0.000011 

0.00013 
0.00013 

0.00033 
0.00033 

0.00033 
0.00033 

0.000012 
0.000014 -
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""" tJ 
Offsite Public M~y 
ExposedJndividrurl Risk 
(Probiz!Jility .of a lAtent 

Accident Scenario Ctmeer FGtaluJ) 
Alternative 3 (with Plutonium Separation) 

Pyro-Oxidize and Salt Distill at Rocky Rats Earthquake (Bldg. 707) 0.000018 
................................................................................................ ~9.nt.P.9.~i!~ ................................ .........•....... Q,W..l?. •...•............ 

Pyro-Oxidize and Water Leach at Rocky Rats Earthquake (Bldg. 371) c 9.85xlo·7 

Composite (Bldg. 371) c 1.4xl0"6 

Earthquake (Bldg. 707 A) d 0.000016 

f.?.P..P.?.~!!~.{~.~~~ .... ?g.?.~? .. ~ ........ 0.000016 ................................................................................................ . ................................................ 
Pyro-Oxidize at Rocky Rats Earthquake(Bidg. 707) 0.000018 

Composite 0.000019 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 
Radioactive Release N/A 

Salt Distill at Los Alamos National Laboratory Earthquake 0.000016 

f.?.~P.?.~!!~ ................................ 0.000017 ................................................................................................. . ................................................. 
Salt Scrub at Rocky Rats Earthquake(Bldg. 707) 0.000011 

Composite 0.000011 

Transport to Savannah River Site Traffic Fatality N/A 
Radioactive Release N/A 

Purex at Savannah River Site Earthquake (H-Canyon) 4.8xl0·8 

Composite 7.4xl0·8 

Alternative 4 (Combination) 
Repackage at Rocky Flats Earthquake (Bldg. 707) 0.000018 

Composite 0.000019 

IDC 365, 413 and 427 Salt Residues 

Alternative 1 (No Action) 
4.4xl0·6 Pyro-Oxidize and Store at Rocky Rats a Earthquake (Bldg. 707) 

Composite 4.5xl0-6 

Alternative 2 (without Plutonium Separation) 
4.4xl0·6 Pyro-Oxidize and Blend Down at Rocky Rats Earthquake (Bldg. 707) 

Composite (Bldg. 707) 4.5xl0-6 
Earthquake (Bldg. 371) b 2.4xl0·7 

Composite (Bldg. 371) b 3.4xl0·7 

Alternative 3 (with Plutonium Separation) 
Pyro-Oxidize and Water Leach at Rocky Rats Earthquake(Bidg. 371)c 2.4xl0·7 

Composite (Bldg. 371) c 3.5xl0·7 

Earthquake (Bldg. 707 A) d 4.0xlo·6 

................................................................................................ ~9.w.P.<?.~i!~.m.t~.&-.. 791A.:).~ ........ . ................. :t9.~J.9.:~ .................. 
Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 4.4x10-6 

Composite 4.Sx1o·6 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 
Radioactive Release N/A 

Acid Dissolve at Los Alamos National Laboratory Earthquake 2.0x1o·6 

Composite 2.0x1o·6 

Olfsit8 Publie 
Population Risk 

(Number of Liltent Cancer or 
'l'r4flic Fatolities) 

0.32 
. .................... Q,J~ ............•........ 

O.Oll 
0.016 
0.30 
0.30 .................................................. 
0.32 
0.32 

0.00125e 
2.1x10·7 

0.022 
0.022 ················································· 
0.19 
0.20 

0.00018c 
1.9xl0·7 

0.0021 
0.0035 

0.32 
0.32 

0.047 
0.048 

0.077 
O.D78 

0.0028 
0.0039 

0.0028 
0.0041 
0.074 

.•...•.•.......••... Q,QZ?. .....•.......••..... 
0.077 
0.079 

0.00009 e 
s.ox1o·8 

0.0026 
0.0026 

NoninliOIJied Onstte 
Worker Risk 

(~ofa~nt 
· C/Uicer FGtaluYl 

0.00033 
.•......••......•• Q,QQQJJ ...•.............. 

0.000012 
0.000014 
0.00031 
0.00031 ················································· 
0.00033 
0.00033 

I N/A 
N/A 

0.00028 
0.00029 ················································· 
0.00020 
0.00020 

N/A 
N/A 

0.000025 
0.000026 

0.00033 
0.00033 

0.000049 
0.000049 

0.000079 
0.000080 

I 2.9xl0·6 

3.4xlo-6 . 

I 

2.9xl0·6 

3.5xlo-6 
0.000077 

••.•••.....•..... Q,QQQQZ~ .•................ 
0.000080 
0.000080 

N/A 
N/A 

0.000034 
0.000034 
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OIJsite Publie~ 
ExposedllllliYitlruil Risk 
(ProiNrllilUy of a Latent 

................................................................................................. ......... ~~'!.t~!!!!!'J!I. .......... ........... 9!!!£.~.f..t!!!!!.i!1l.. ......... 
Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 4.4x10-6 

Composite 4.5x10-6 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 
Radioactive Release N/A 

Water Leach at Los Alamos National Laboratory Earthquake 3.0x10-6 

£~~~!~ ................................ 3.lx10-6 ................................................................................................... . .................................................. 
Salt Scrub at Rocky Flats Earthquake (Bldg. 707) 2.7xl0-6 

Composite 2.7xl0-6 

Transport to Savannah River Site Traffic Fatality N/A 
Radioactive Release N/A 

Purex at Savannah River Site Earthquake (H-Canyon) l.lxi0-8 
Composite 1.8x1o-8 

AUemative 4 (Combination) 
9.0x10-6 Repackage at Rocky Flats Earthquake (Bldg. 707) 

CompOsite (Bldg. 707) 9.1x10-6 

Other Direct Oxide Reduction Salt Residues 

AUemative 1 (No Action) 
l.6x10-6 Pyro-Oxidize and Store at Rocky f<lats a Earthquake (Bldg. 707) 

Composite 1.7xl0-6 

AUemative 2 (without Plutonium Separation) 
1.6x10-6 Pyro-Oxidize and Blend Down at Rocky Flats Earthquake (Bldg. 707) 

Composite (Bldg. 707) l.7x10-6 
Earthquake (Bldg. 371) b 8.6xl0-8 

Composite (Bldg. 371) b l.2xl0-7 

AUemative 3 (with Plutonium Separation) 
8.7xlo-8 Pyro-Oxidize and Water Leach at Rocky Flats Earthquake(Bldg.371)c 

Composite (Bldg. 371) c 1.3xl0-7 

Earthquake (Bldg. 707 A) d 1.4x1o-6 

........................................................................................................ ~9.w.P.9.~!~.m.\9.&.· .. ?91A.J..~ ........ .................. L~.~J.Q~ .................. 
Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 1.6xl0-6 

Composite 1.6x10-6 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 
Radioactive Release N/A 

Acid Dissolve at Los Alamos National Laboratory Earthquake 7.4xlo-7 

£~~~!~ ................................ 7.5x1o-7 
..................................................................................................... . ................. i.:6~1():(;"""·············· 

Pyro-Oxidize at Rocky Flats Earthquake (Bldg. 707) 
Composite 1.6xl0-6 

Transport to Los Alamos National Laboratory Traffic Fatality N/A 
Radioactive Release N/A 

~ 

~ 
Water Leach at Los Alamos National Laboratory Earthquake l.lxto-6 

Comoosite l.lx10-6 

Off* Publie 
Popullltion Risk 

(Nu~ Latmt Cttneeror 
Tli FtltiJIUi8s ••••.•••.•••.•• ••••••••.•••.•••.•• ?. •..••.•.••• 

0.077 
0.079 

0.00009 e 

5.0x1o·8 

0.0040 
0.0040 ................................................... 
0.047 
0.048 

0.0003 e 
2.9x1o-8 

0.00051 
0.00083 

0.079 
0.080 

0.028 
0.029 

0.029 
0.029 

0.0010 
0.0015 

0.0010 
0.0015 
0.026 

..•................. Q,Q~?. ....•...••...•...... 
0.028 
0.029 

0.00028 e 
1.9x1o-8 

0.00097 
0.00098 .................................................. 

0.028 
0.029 

0.00028 d 
1.9x1o-8 

0.0015 
0.0015 

Nontnvol¥e4 Oit6ite 
Worker Risk 

(ProiNrllilUy of a Latent 
........... ~!'..f..'!!!!!.i!ll. .......... 

0.000080 
0.000080 

N/A 
N/A 

0.000052 
0.000052 .................................................. 
0.000048 
0.000049 

N/A 
N/A 

6.lx10-6 
6.1x10-6 

0.000081 
0.000081 

0.000029 
0.000030 

0.000029 
0.000030 
l.lxl0-6 
1.3x10-6 

l.Ox1o-6 
1.3xl0-6 

0.000028 
. ........••...•.. Q,QQQQ~~ ................. : 

0.000029 I 

0.000029 I 

N/A I 

N/A I 

I 
o.ooool3 I 

0.000013 
······---·····o:oooozo···-··--·····1 

0.000029 

N/A 
N/A 

0.000020 
0.000020 
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0/ftite Public Maximally Oflaite Publk Noninllolved Onsite 
Exposedlndillidual Risk Popultltlon Risk Worker Risk 
(Proballility of 4 Latent (Number of Latent Cancer or (Probability of a Latent 

................................................................................................. ......... .4££!!{!~.~!!'!.~ .......... ........... f.'!:'!£.1!!:.!:.~'!1>.... ........ .......... 1!.~.!.~!~~~>.... ....... .. ......... f.t!:~£'!!..f.~.~.l!.'1L ......... 
Salt Scrub at Rocky Aats Earthquake (Bldg. 707) 9.8xlo·7 

Composite 9.9xlo·7 

Transport to Savannah River Site Traffic Fatality NIA 
Radioactive Release N/A 

Purex at Savannah River Site Earthquake (H-Canyon) 4.4xlo·9 

Comoosite 6.9xl0·9 

Alternative 4 (Combination) 
I.6xl0--6 Repackage at Rocky Flats Earthquake (Bldg. 707) 

Comoosite 1.7xl0--6 

N/A =not applicable 
• The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Building 371 is designated as an alternate location for the Pyro-Oxidize and Blend Down process at Rocky Aats. 
c Water Leach process in Building 371. 
d Final calcination process in Building 707 A. 

0.017 
0.017 

0.0001 d 
I.Ixl0-8 

0.00020 
0.00032 

0.028 
0.029 

e This risk is due to the mechanical impact of a potential accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
Note: The risks due to the preferred processing technology are presented in bold type. 

0.000018 
0.000018 

N/A 
N/A 

2.4xl0-6 
2.4xl0·6 

I.Ixi0--6 
I.Jxi0--6 
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Chapter 4 - Environmental Consequences 

0 Other Electrorefining and Molten Salt Extraction Salt Residues-The highest consequence to the 
public maximally exposed individual would occur if DOE decides to implement the pyro-oxidize and 
water leach technology at Rocky Flats, and a major earthquake strong enough to collapse Building 371 
occurs during residue processing prior to final calcination. The highest con.sequence to the public 
population would occur if DOE decides to implement the pyro-oxidize and water leach technology at 
Rocky Flats, and a major earthquake strong enough to collapse Building 707 A occurs during the final 
calcination process. The highest consequence to the individual noninvolved onsite worker would occur 
if DOE decides to implement the salt distillation technolgoy at Los Alamos National Laboratory and an 
earthquake strong enough to collapse Building PF-4 at theTA-55 facility occurs during processing of the 
residue at Los Alamos National Laboratory. 

The highest risk to the public maximally exposed individual is estimated to be 0.000018 and would occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the pyro-oxidize 
and store technology, an earthquake during processing of the residue in Rocky Flats Building 707 for the 
pyro-oxidize and salt distill technology at Rocky Flats, an earthquake during preprocessing of the residue 
in Rocky Flats Building 707 for the salt distillation technology at Los Alamos National Laboratory, or 
an earthquake during repackaging of the residue at Rocky Flats. This individual's chance of incurring 
a latent cancer fatality would be increased by less than one in ten thousand. The highest risk to the 
public population is estimated at 0.32 and would occur due to the same earthquake-initiated accidents 
as described for the maximally exposed individual. The highest risk to the noninvolved worker is 
estimated to be 0.00033 and would occur due to the same earthquake-initiated accidents described for 
the maximally exposed individual and the public population. This individual's chance of ir.curring a 
latent cancer fatality would be increased by less than one in one thousand. 

0 IDC 365,413, and 417 Salt Residues-The highest consequence to all three receptors would occur if 
DOE decides to implement the repackage technology at Rocky Flats, and a major earthquake strong 
enough to collapse Building 707 occurs. 

The highest risk to the public maximally exposed individual is estimated to be 9.0xl0·6 and would occur 
due to an earthquake during repackaging of the residue in Rocky Flats Building 707. This individual's 
chance of incurring a latent cancer fatality would be increased by less than one in one hundred thousand. 
The highest risk to the public population is estimated at 0.079 and would occur due to an earthquake 
during repackaging the residue in Rocky Flats Building 707. The highest risk to the noninvolved worker 
is estimated to be 0.000081 and would also occur due to an earthquake during repackaging of the residue 
at Rocky Flats Building 707. This individual's chance of incurring a latent cancer fatality would be 
increased by less than one in ten thousand. 

0 Other Direct Oxide Reduction Salt Residues-The highest consequence to the public maximally 
exposed individual would occur if DOE decides to implement the pyro-oxidize and water leach 
technology at Rocky Flats, and a major earthquake strong enough to collapse Building 371 occurs during 
residue processing prior to final calcination. The highest consequences to the public population would 
occur if DOE decides to implement the pyro-oxidize and water leach technology at Rocky Flats, and a 
major earthquake strong enough to collapse Building 707 A occurs during the final calcination process. 
The highest consequence to the noninvolved onsite worker would occur if DOE were to implement the 
water leach technology at Los Alamos National Laboratory and an earthquake occurs strong enough to 
collapse Building PF-4 of theTA-55 facility while processing the residue at Los Alamos. 

The highest risk to the public maximally exposed individual is estimated to be 1.6x1o-6 and would occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the pyro-oxidize 
technology under Alternative 1, an earthquake during processing the residue with the pyro-oxidize and 
blend down technology in Rocky Flats Building 707, an earthquake during preprocessing of the residue 

4-55 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

in Rocky Flats Building 707 for the acid dissolution technology at Los Alamos National Laboratory, an 
earthquake during preprocessing of the residue in Rocky Flats Building 707 for the water leach 
technology at Los Alamos National Laboratory, or an earthquake during repackaging of the residue at 
Rocky Flats. This individual's chance of incurring a latent cancer fatality would be increased by less than 
one in a hundred thousand. The highest risk to the public population is estimated at 0.029 and would 
occur due to an earthquake during processing of the residue in Rocky Flats Building 707 for the pyro
oxidize and blend down technology. The highest risk to the noninvolved onsite worker is estimated to 
be 0.000029 and would occur due to the same earthquake-initiated accidents described for the maximally 
exposed individual. The noninvolved worker's chance of incurring a latent cancer fatality would be 
increased by less than one in ten thousand. 

4.4 IMPACTS OF MANAGING COMBUSTIBLE RESIDUES 

The inventory of combustible residues assessed in this EIS weighs 1,140 kg (2,513 lb), including 21.3 kg 
(47lb) of plutonium. This inventory is stored in 69 drums with no internal metal containers. 

As discussed in Chapter 2, the alternatives for combustible residues include one technology under the No 
Action Alternative, three technologies under the Process without Plutonium Separation Alternative, one 
technology under the Process with Plutonium Separation Alternative and one technology under Alternative 
4. The first and last processing technologies are combinations of three different types of processes, one for 
each subcategory of combustible residues. The preferred processing technology is Alternative 4. 

This section presents the environmental impacts of managing the entire inventory of combustible residues 
under each of the six technologies. The results in this section were used in the calculation of the total impacts 
of the No Action Alternative and the Preferred Alternative which are presented in Section 4.20 and 4.21, 
respectively, and of the management approaches which are presented in Section 4.22. 

4.4.1 Products and Wastes 

Every processing technology for combustible residues would generate some quantity of transuranic waste and 
would prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low
level waste, which would be disposed of routinely using existing procedures at Rocky Flats. A small portion 
of the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would 
also be disposed of routinely using existing procedures. The No Action Alternative would generate stabilized 
residues, containing plutonium in excess of the safeguards termination limits. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4), then the stabilized residues could be disposed of in WIPP as transuranic waste. 

High-level waste and saltstone would not be generated from combustible residues because none of the 
technologies involve shipping the residues to the Savannah River Site for plutonium separation. If plutonium 
is separated at Rocky Flats, it would be stored securely onsite until a decision is made on its disposition. No 
increase in proliferation risk would result and this plutonium would not be used for nuclear explosive purposes. 
This separated plutonium would also contain the americium from the combustible residues. 

The solid plutonium-bearing products and wastes that would be generated from combustible residues under 
each of the technologies are presented in Table 4-16. The shaded areas of Table 4-16 indicate types of solid 
products and wastes that would not be generated under the various technologies. The products and wastes 
from the preferred processing technology are presented in bold type. The largest amount of transuranic waste 
(1,275 drums) would be generated in the catalytic chemical oxidation technology, but the mediated 
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Table 4-16 Products and Wastes from Combustible Residues 
Stabilized Residues Tranwranic Waste High-Level Waste SepalYIId 

(Prwnsf (Drumsf (Canisters()/ Glassf Pluwnium (kg) e 

Alternative 1 (No Action) 
Neutralize & Dry/Desorb & Passivate/Repackage and Store 

at Rocky Flats 916 92 

Alternative 2 (without Plutonium Separation) 
Sonic Wash at Rocky Flats 423 

·································································································· ... !0 ................................... ................................... ...................................... , ..... .. ........ ,. ... , ........................... 
Catalytic Chemical Oxidation at Rocky Flats 1,275 .................................................................................................. ........................... " ..•.. _ ..... ................................... .. ,,. .......................... _ ... _ ....... ······--·····-·················· 
Blend Down at Rocky Flats 220 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats 1,219 21 

Alternative 4 (Combination) 
NeutraUze & Dry/Desorb & Passivate/Repackage at 916d 92 

Rocky Flats 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each container is 2 feet (61 em) in diameter, 10 feet (330 em) tall, and contains approximately 3.700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 

Low-Level Stiltstone I 
Waste. (Drums)" (cubiC meters J 

229 I 

.. -...................... -! 229 
··························· 

2,727 I . .......................... ....... _ .. _ ................... ~ 
229 

2,727 

229 
I 

Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technologies are presented in bold type. The 
storage capacities at each site are adequate to store the products and wastes listed in this table. 
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Final EJS on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

electrochemical oxidation technology would generate almost as much (1,219 drums). These two technologies 
would generate much more transuranic waste than the other technologies, which would generate no more than 
423 drums. The stabilized residues generated in Alternative 4 could be disposed of in WIPP, just like 
transuranic waste. Thus, this technology would generate over 1,000 drums· (stabilized residue plus transuranic 
waste) to be sent to WIPP. The quantities of low-level waste are low under all the technologies and the site 
would manage this waste using routine procedures. The maximum amount of plutonium that could be 
separated from combustible residues is 21 kg ( 46 lb ). 

4.4.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts that could result from the alternatives 
associated with the management of combustible residues. These impacts are presented for incident-free 
operation and postulated accident scenarios, respectively. The detailed site analyses are presented in 
Appendix D. No construction of new processing facilities is included in any of the alternatives, but DOE may 
need to modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.4.2.1 Incident-Free Operations 

D Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-17. The impacts due to the preferred 
processing technology are presented in bold type. The impacts are those which are anticipated to occur 
as a result of process operations over whatever time period is necessary to process the entire inventory 
of combustible residues. The length of time necessary to process the combustible residues will depend 
on which technology DOE decides to implement. Impacts associated with subsequent incident-free 
storage of stabilized residues, separated plutonium, and wastes would be much smaller than from 
processing. 
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The highest estimated public maximally exposed individual dose in Table 4-17 is 7.4x10-6 mrem, which 
would occur during the mediated electrochemical oxidation process at Rocky Flats. This hypothetical 
individual's latent fatal cancer risk would be increased by less than one in one-hundred billion. The 
highest public population radiation dose listed in Table 4-17 would also occur for the mediated 
electrochemical oxidation process, if DOE decides to implement this technology. This dose is estimated 
to be 0.00016 person-rem, which would cause far less than one additional latent fatal cancer among the 
population living near Rocky Flats. 

The highest involved worker population radiation dose would be 42 person-rem, which would occur if 
DOE decides to implement the catalytic chemical oxidation technology. This dose would cause 
0.017 additional latent fatal cancers among the workers directly involved in the operation. Onsite 
workers who are not involved with the actual processing of the residues are designated as "noninvolved 
workers." The impacts to these workers would be expected to be much smaller than the impacts to the 
involved workers. 
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Table 4-17 Radiolo2ical 1m - -- - - --~~ ------ ----- ---- ---:tsD - F M lncid - -- ---------- - --- --------- f Combustible Resid -------- -- - ---------------- ----------

Of/rite Public Maximally 
Of/site PubUc PopuiiJti.on 

Maximally Exposed Individual 
·Exposed Individual Involved Worker 

Number of 
Probability of a Dose Latent Dose Probability of a 

Dose Latent Cancer (penon· Cancer (mremper Latent Cancer 
(mrem) Fatality rem) Fatalities year) Fatality per year 

Alternative 1 (No Action) 
3.6xl0·6 1.8xl0·12 4.1x1o·8 Neutralize & Dry/Desorb & Passivate/Repackage and Store 0.000081 2,000 0.0008 

at Rocky flats 

Alternative 2 (without Plutonium Separation) 
7.0x10-6 3.5x1o-12 7.5xl0·8 

----~.?.':1.~~-~~~~-~!.~.~~Y..~~!~ ...................................................... 0.00015 ..... ~:222 ..... 0.0008 
····;;:s~i·o:;;···· ······2:·3~·io:"ii······ 

onoo••••••••••••oooo 
·····;;:8~1o:s····· 

............................... 
.... ~~~!}!~~.s:~~~~~-~!.9.~!~~~~?.':1 .. ~!.~~-~x.!.'.'.~~-························· 0.000096 .... }:222 ..... 0.0008 ..................... ........................... ...................... ....................... . .............................. 

Blend Down at Rocky flats 3.0x10-6 1.5x1o-12 0.000064 3.2x1o·8 2,000 0.0008 

Alternative 3 (with Plutonium Separation) 
7.4x10·6 3.7x1o·12 8.0x1o·8 Mediated Electrochemical Oxidation at Rocky flats 0.00016 2,000 0.0008 

Alternative 4 (Combination) 
3.6x10-6 1.8xto·12 4.txto·8 Neutralize & Dry/Desorb & Passivate/Repackage at 0.000081 2,000 0.0008 

Rockv Flats 

Note: The impacts due to the preferred processing technology are presented in bold type. 

Involved Worker Population 

Dose Number of 
(penon- Latent Cancer 

rem)_ Fatalities 

32 0.013 

17 0.0068 ................... ............................ 
42 0.017 . .................. ............................ 
6.8 0.0027 

11 0.0044 

20 0.0080 
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0 Hazardous Chemical Impacts-The processing and storage of combustible residues at Rocky Flats 
involves potential releases of carcinogenic and noncarcinogenic chemicals. Under Alternative 1, the 
thermal desorption processing of organic contaminated combustible residues would release the 
carcinogen carbon tetrachloride. The probability of excess latent cancer incidence to the public 
maximally exposed individual as a result of exposure to carbon tetrachloride would be 6x1o-11 

(Table 4-18). The impacts due to the preferred processing technology are presented in bold type. This 
hypothetical individual's latent cancer incidence risk would be increased by less than one in ten billion. 
Carbon tetrachloride is no longer used at Rocky Flats, but is present in small amounts in some of the 
residues. Carbon tetrachloride produces central nervous system, pulmonary system, gastrointestinal 
system, and other systemic toxic effects in humans (Sax and Lewis 1987). The compound is an eye and 
skin irritant and damages the liver, kidneys, and lungs (Lewis 1991). The liver is the primary target organ 
for carbon tetrachloride toxicity (EPA 1991 a). Less than one excess latent cancer incidence is estimated 
to occur in the offsite population of 2.4 million individuals living within an 80-km (50-mi) radius of 
Rocky Flats. The maximally exposed individual worker probability of excess latent cancer incidence is 
3x10-9. If all site workers were exposed to the maximally exposed individual concentration of carbon 
tetrachloride, which is an extremely conservative and unrealistic assumption, less than 1 excess latent 
cancer would be expected to occur in the workforce population. 

The catalytic chemical oxidation process at Rocky Flats would involve the release of hydrochloric acid. 
Hydrochloric acid is toxic following ingestion and inhalation exposure. The compound is a strong eye, 
skin, and mucous membrane irritant (Lewis 1991 ). The estimated Hazard Index values presented in 
Table 4-18 are much less than one for both the off site population maximally exposed individual and the 
noninvolved worker maximally exposed individual, which suggests that noncancer health effects are not 
expected. 

4.4.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
combustible residues are summarized and presented in this section. The detailed analysis of onsite accidents, 
with the associated assumptions, is presented in Appendix D, Section 0.3. The detailed analysis considered 
a wide spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and 
aircraft crash. The accident scenarios with the highest consequences and risks were selected and carried 
forward to this section for the purpose of consequence and risk comparison. A composite of the risks due to 
major onsite accident scenarios in each spectrum (including the nonbounding accidents) was also computed 
and used for comparisons. The composite risk estimates are accurate enough for the purpose of comparing 
processing technologies against each other. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-19. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 

4-60 



-!:>.. 
~ ..._ 

Table 4-18 Chemical Impacts Due to Incident-Free Manag_ement of Combustible Residues 

Of/Bite PuMk ·I llJJ'* Pllblk I . ~ BXpoaed , ... _ _. ____ F.rsD.w buliPidutll Pppalatjon llUliritlwll WOTker 

~of j HtWitvl 'Num~Jet' ofC!mcer I ProiJa1JiJity of ·1 llti:QII'd 
Clmcer lneibnte lildex lneilenees Cancer lnddence Index 

Worker Poplllotion 

Number of Cancer 
hrtiUnces 

!Alternative I (No Action) 

.... ~.!:!!!!".!!!!~~--~ .. I?.!.Yf.I?..!:~!!!IJ..~.r.~~.i.Y.!!~~-':J!!!~.I£~g!:.~~--~-~g!.~.~~-R~.~X.B.!!~.~--- ......... ~~!.Q.~~! ......... 1 ....... ~ffl .................... ::::.!.~ ..................... }?5-tQ:? .......... .I. ...... ~&. ...... .J .............. ~!..~ ............ . 

~!Sf~tf~~~~:;I;;.:;::::-a················································· ......... !.~~~~! ......... ····5~~-ii····· ············~~············ ......... ?.~~-~.? .......... ·····s;io:9·····j··············~~············· ............................................................................................................................................................................................................................................................................................................... 
Blend Down at Rocky Flats e NIE NIE NIE NIE NIE N/E 

!Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Aats e NIE NIE 

:Alternative 4 (Combination) 
Neutralize & Dry/Desorb & Passivate/Repackage at Rockv Flats 6xto·ll NIE 

NIE = no emissions 
a Only carcinogenic chemicals are released from the process; therefore, only cancer health risks are evaluated. 
b In population of 2.4 million individuals living within 80 km (50 mi) of Rocky Aats. 

NIE N/E 

< tb 3xto·' 

c Based on the extremely conservative assumption that entire Rocky Aats workforce is exposed to the maximally exposed individual concentration. 
d No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
e No hazardous chemicals are released from process; therefore, no associated health risks exist. See Section 4.12 for additional infonnation. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

NIE NIE 

NIE < 1 c Q 
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Table 4-19 Accident F dC p D f ------- - -- --- ------- - - - --------7 - - - - --- - -- --------7 ---- ------___:::a__------- for Accidents with Combustible Resid 

OjJsite Public Maximally 
Exposed Individual 

Consequences 
Probability of 

Accident Process a Latent 
Frequency Duration Dose Cancer 

Accident Scenario (per year) (Jean) (mrem) Fatality 
Mternative 1 (No Action) 

pock Fire (Bldg. 371) b 2.0xl0-6 Neutralize, Dry, and Store at Rocky Aats a 0.15 1,800 0.00090 

... ~~!l~~.?.I!.~.S:.?!!~!~~!~ .. ~~~!~!!~~ ...................... ~~!!!.!:!~~.t~~!~&:}?.!2.~ ........... 0.0005 0.15 219 0.00011 .... i.ij;;i·o:6···· ··················· ....................... ....................... 
Thermally Desorb, Stearn Passivate, pock Fire (Bldg. 371) b 0.39 1,800 0.00090 
and Store at Rocky Aats ~oom Fire (Bldg. 371) c 0.0005 0.39 59 0.000029 

.JQ~~~~!~ .. £~~~!~!1:~~.~~.~!~!!~2 ....................... 
~;k·Fi~~·(Jiidg:·:;o?·;·t,············ ····2:o·;;i·o:6···· ..................... . ..................... ...................... 

Repackage and Store at Rocky Aats 0.023 1,200 0.00060 
(Dry Contaminated Residue) ~arthquake (Bldg. 707) c 0.0026 0.023 312 0.00016 

f'ilternative 2 (without Plutonium Separation) 
pock Fire (Bldg. 371) b 2.0x10-6 Sonic Wash at Rocky Aats 0.31 1,800 0.00090 

~~!!!.!:!~~.Q;~!~&-..~.?.!2.~ ........... 0.0005 0.31 151 0.000076 ············································································· ····2·.o;;io-6···· .................... ...................... ······················ 
Catalytic Chemical Oxidation at Rocky Aats pock Fire (Bldg. 371) b 1.03 1,800 0.00090 

~~!!!.B~~.Q~~!~&:B.!2.~ ........... 0.0005 1.03 110 0.000055 ············································································· ····z-.o·;;i·o:c;···· ................... ...................... ······················ 
Blend Down at Rocky Aats pock Fire (Bldg. 371) b 0.059 1,800 0.00090 

~oom Fire (Bldg. 371) c 0.0005 0.059 1,260 0.00063 
pock Fire (Bldg. 707) b, d 2xJ0-6 0.059 1,200 0.00060 
~quake (Bldg. 707) c, d 0.0026 0.059 492 0.00025 

filternative 3 (with Plutonium Separation) 
pock Fire (Bldg. 371) b, e 2.0xJ0-6 Mediated Electrochemical Oxidation at 0.16 1,800 0.00090 

Rocky Aats ~oom Fire (Bldg. 371) c, e 0.0005 0.16 473 0.00024 
pock Fire (Bldg. 707 A) b, f 2.0xl0-6 0.13 1,200 0.00060 
~arthquake (Bldg. 707 A) b, f 0.0026 0.13 105 0.000053 

filternative 4 (Combination) 
~eutralize and Dry at Rocky Flats pock Fire (Bldg. 371) b 2.0x10-6 0.15 1,800 0.00090 

(Aqueous Contaminated Residue) ~oom Fire (Bldg. 371) c 0.0005 0.15 219 0.00011 

············································································· ······································o······· ···2:o~To=g··· .................... ······················ ....................... 
Thermally Desorb and Steam Passivate Pock Fire (Bldg. 371) 0.39 1,800 0.00090 

at Rocky Flats ~oom Fire (Bldg. 371) c 0.0005 0.39 59 0.000029 

. .J9..r:g~.~£.£~!!~.~~~~.~.~~~!.~~~L ............. ................................................ ..................... .................... ...................... ······················ 
Repackage at Rocky Flats pock Fire (Bldg. 707) b 2.0x1o-6 0.023 1,200 0.00060 
(Dry Contaminated Residue) ~arthquake (Bldg. 707) c 0.0026 0.023 312 0.00016 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Highest consequence accident for this processing technology. 
c Highest risk accident for this processing technology. 
d Mediated electrochemical oxidation process in Building 371. 
e Building 707 is designated as an alternate location for the Shred and Blend Down process at Rocky Aats. 
f Final calcination process in Building 707 A. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

Of/site Public Noninvolved 
Population Onsite Worker 

Consequences Consequences 
Number of Probability of 

Dose Latent a Latent 
(person· Cancer Dose Cancer 

rem) Fatalities (mrem) Fatality . 

21,000 II 14,000 0.0056 

..... ?.:?.~9. ..... 1.3 .... !.·.?.!9 .... 0.00068 . ................... ······················· 
21,000 11 14,000 0.0056 

683 0.34 455 0.00018 

··················· .................... ................ .......................... 
21,000 11 14,000 0.0056 
5,460 2.7 3,640 0.0015 i 

21,000 II 14,000 0.0056 

.... .!.:?.~ ..... 0.88 .... !/.!:?9 .... 0.00047 ................... ······················· 
21,000 11 14,000 0.0056 ' 

.... .!.:?.~9. ..... 0.64 854 0.00034 I ··················· ................ ······················· 
21,000 II 14,000 0.0056 
14,700 7.4 9,820 0.0039 
21,000 11 14,000 o.oos6 I 

8,600 4.3 5,730 0.0023 

21,000 II 14,000 0.0056 
5,510 2.8 3,680 0.0015 

25,000 13 21,000 0.017 
2,190 l.l 1,840 0.0074 

21,000 11 14,000 0.0056 I 

2,560 1.3 1,710 0.00068 I 

··················· ··················· ................. ....................... 
21,000 11 14,000 0.0056 

683 0.34 455 0.00018 ; 

··················· ··················· ................ ...................... ! 
21,000 11 14,000 0.0056 
5,460 2.7 3,624 0.0015 
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Chapter 4- Environmental Consequences 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-19 for each 
of the six combustible residue processing technologies. The public maximally exposed individual is a 
hypothetical individual who resides at the site boundary in the downwind direction. The public population 
is defined as the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is 
defined as an individual worker who is located 100 m (328 ft) or more downwind from the release point when 
an accidental release of radioactive material occurs. The highest consequence to the maximally exposed 
individual would occur if DOE decides to implement either the neutralize and dry, the thermal desorption and 
steam passivation, the sonic wash, the catalytic chemical oxidation, the blend down, or the mediated 
electrochemical oxidation technology at Rocky Flats and a fire occurs on the loading dock of Building 371. 
The highest consequence to the public population and the noninvolved onsite worker would occur if DOE 
decides to implement the mediated electrochemical oxidation process at Rocky Flats and a dock fire occurs 
in Building 707 A during the final calcination. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-20 for each of the six combustible 
residue processing technologies. (The No Action and Combination processing options are actually 
combinations of three processing technologies, one for each kind of combustible residue.) The risk associated 
with the highest risk accident and a composite risk associated with all major accidents are both presented. The 
risks associated with the preferred processing technology are presented in bold type. 

The highest risk to the public maximally exposed individual is estimated to be 3.8x1o-8, which is due to an 
earthquake during processing of the residue with the blend down technology at Rocky Flats. This individual's 
chance of incurring a latent cancer fatality would be increased by less than one in ten million. The highest risk 
to the public population is estimated to be 0.00066 latent cancer fatalities, which is also due to an earthquake 
during processing of the residue with the blend down technology. The highest risk to the individual 
noninvolved onsite worker is estimated to be 3.5x10-7, which is due to the same accident scenario in the same 
technology. This individual's chance of incurring a latent cancer fatality would be increased by less than one 
in one million. 

4.5 IMPACTS OF MANAGING PLUTONIUM FLUORIDE RESIDUES 

The inventory of plutonium fluoride residues assessed in this EIS weighs 315 kg (694lb), including 142 kg 
(313 lb) of plutonium. This inventory is stored in 256 small individual containers. 

As discussed in Chapter 2, the alternatives for plutonium fluoride residues include one technology under the 
No Action Alternative, one technology under Process without Plutonium Separation Alternative, and two 
technologies under the Process with Plutonium Separation Alternative. There is no processing technology 
under Alternative 4. The preferred processing technology is to repackage the residues at Rocky Flats and to 
use Purex at the Savannah River Site. 

This section presents the environmental impacts of managing the entire inventory of plutonium fluoride 
residues under each of the four technologies. The results in this section were used in the calculation of the total 
impacts of the No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 
4.21, respectively, and of the management approaches which are presented in Section 4.22. 
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Alternative 1 (No Action) 

Table 4-20 Risks Due to Accidents with Combustible Residues 
~Pub& Maximally Exposed 

lrulMdrUJI Risk 
(Proflti1Jillly of a Latent Cancer 

Aceident Scellllrio I Fallllity) 

01/site Publk 
PopUlation Risk 

(Number of Latent 
Cancer F lltillilies) 

Nonint~uhled Onfite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

Neutralize, Dry, and Store at Rocky Flats 3 Room Fire (Bldg. 371) 8.2xl0·9 0.000096 5.1xlo·8 

(Aqueous Contaminated Residue) Composite 9.4xl0·9 0.00011 5.9xlo·8 
············Tii~~~iiY"o~~"O;b:·si~aiii·i>~~i~~~-:~ct-si"O;~·~i·R.~"k;;·Fi~~-.. ·R:~~-Fii~·(B.ldg·.-37'iY ......... ·······················s:?·;;i·o-"9······················· ·········ri.000067·········· ................ 3.:s;;ro:s················ 
............ {~&~~~.£?.!!~~!!~.~-~~!~~~>. ............................................... £~~~!~~---························· ....................... ?.:~.~!.£!.".~ ....................... ......... !!:W.§~ .......... ................ ~:~~!g:.~ ............... . 

Repackage and Store at Rocky Flats Earthquake (Bldg. 707) 9.3xl0·9 0.00016 8.7x10"8 

(Dry Contaminated Residue) Composite 1.3xl0·8 0.00022 1.2x10·7 

Alternative 2 (without Plutonium Separation) 
Sonic Wash at Rocky Flats Room Fire (Bldg. 371) 1.2x10·8 0.00014 7.3xl0·8 

Composite 1.4xl0"8 0.00016 8.4xl0·8 
············catiiYti~··ciie~i~aroiict~ii~~-atR~k::Y'Fiau;···························· ·R:~~-Fi~e-(B"idg·:37'i>"......... ·······················z:s;;i·o:s······················· ···········o:ooo33··········· ················r:s;;i·o_,. .............. . 

Composite 7.4xl0·8 0.00039 2.2x10·7 
............ aie~d·o~;~·ai·R:~"k;;·Fi~~······················································· ·R:~~-Fi~e-(B"idg~·37'i) .......... ·······················i·:9;;i·o--s······················· ··········o·.ooo22··········· ················i·:z;;i·o_,. .............. . 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats 

Alternative 4 (Combination) 

Composite(Bldg. 371) 2.1x10·8 0.00024 1.3xl0·7 

Earthquake (Bldg. 707) b 3.8xl0·8 0.00066 3.5xl0·7 

Composite (Bldg. 707) b 5.lxl0"8 0.00088 4.7xl0·7 

Room Fire (Bldg. 371) c 

Composite 
Earthquake (Bldg. 707 A) d 

Composite 

1.9xl0·8 
2.8xl0·8 

!.8x10·8 

2.5xl0·8 

0.00022 
0.00030 
0.00037 
0.00053 

1.2xl0-7 
1.3xl0·7 
2.5xl0·8 
3.6x!0-7 

Neutralize and Dry at Rocky Flats Room Fire (Bldg. 371) 8.2xl0'9 0.000096 5.lxl0"8 

(Aqueous Contaminated Residue) Composite 9.4xto·9 0.00011 5.9xto·8 

............ Th~~ii;:·r;~~;b·;~d·s"t~-P~i;;ie.;i·R:~k:Y"·Fi;i;;····· .. ·R~~;;;·Fi;;·(uidg:·371) ........ ....................... s:1;;1o:~······· ................ ......... iioooo67 .......................... is·;;i'o:s ............... . 
(Organic Contaminated Residue) Composite 7.0xlo·9 0.000082 4.4xto·8 

............ i;p;~k;g;·;i·R:~~k:;:·Fi;i;; ...................................................... ·E;;:thq;;i·;·(·aidg:·:;o:;) ............................. 9:J;;1o:~ ................................. iioooi6 ........................... s:7;;1o:s ............... . 

a 
b 

d 

_ill!y Contaminated Residue) _ Composite 1.3xlo·9 0.00022 1.2xl0"8 

The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
Building 707 is designated as an alternate location for the Shred and Blend Down process at Rocky Flats. 
Mediated electrochemical oxidation process in Building 371. 
Final calcination process in Building 707 A. 

Note: The risks due to the preferred processing technology are presented in bold type. 
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Chapter 4 -Environmental Consequences 

4.5.1 Products and Wastes 

Every processing technology for plutonium fluoride residues would generate some quantity of transuranic 
waste and would prepare this waste for disposal in WIPP. Every technology would also generate some 
quantilty of low-level waste, which would be disposed of routinely using existing procedures at each site. A 
small portion of the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but 
this waste would also be disposed of routinely using existing procedures. 

The No Action Alternative would generate stabilized residues that would have to remain in storage 
indefi1t1itely. The Process without Plutonium Separation Alternative would generate transuranic waste directly 
from the residue. In some of the processing technologies the stabilized residues and transuranic waste would 
be placed in pipe components inside 208-liter (55-gal) drums as shown in Figure 2-13 in Chapter 2. 

High-level waste and saltstone would be generated only at the Savannah River Site if the residues are shipped 
to that site for plutonium separation. The final form for the high-level waste would be glass poured into 
stainless steel canisters, which would be stored at the Savannah River Site until a monitored geologic 
repository is ready to receive them. Saltstone is a cement form of low-level waste that is generated as a by
product of the Savannah River Site tank farm operations and is routinely disposed of onsite in concrete vaults. 

If plutonium is separated at Rocky Flats or the Savannah River Site, it would be stored securely onsite until 
a decision is made on its disposition. No increase in proliferation risk would result and this plutonium would 
not be used for nuclear explosive purposes. Any plutonium separated at Rocky Flats would contain americium, 
while at the Savannah River Site the americium would go into the high-level waste. 

The solid plutonium-bearing products and wastes that would be generated from plutonium fluoride residues 
unde:r each of the technologies are presented in Table 4-21. The shaded areas of Table 4-21 indicate types 
of solid products and wastes that would not be generated under the various technologies. The products and 
wastes from the preferred processing technology are presented in bold type. The largest amount of transuranic 
waste (3,923 drums) would be generated in the blend down technology. This amount is much higher than the 
other technologies, which would generate no more than 333 drums of transuranic waste. 

The quantities of high-level waste, low-level waste, and saltstone would be very low under all the technologies 
and the sites would manage these wastes using routine procedures. The maximum amount of plutonium that 
coulld be separated is 141 kg (31 0 lb ). 

4.5.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the 
alternatives associated with the management of plutonium fluoride residues. These impacts are presented for 
incident-free operation and postulated accident scenarios, respectively. The detailed site and transportation 
analyses are presented in Appendices D and E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 mi). If DOE 
decides to ship the plutonium fluoride residues to the Savannah River Site for Purex processing, then seven 
shipments would be required and the total round-trip shipping distance would be 36,600 km (22,700 mi). 
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~ Table 4-21 Products and Wastes from Plutonium Fluoride Residues 
Sl4biliz.edllesidues 'l'nmsUTtlllic Waste High-Level W«Ste Separoted Low-Level W«Ste 

(Drums)" (Drums)" (C(Utisters o/GIIIss) b. Plutonium (kg) c (Drums)" 
.. 

Alternative 1 (No Action) 
Dissolve, Oxidize, and Store at Rocky Flats 141 333 750 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats 3 923 60 

Alternative 3 (with Plutonium Separation) 

... :t\~!~ .. !?..~~~~!~~-~!.~~~~x.EI.~.t.~ .............................. 333 141 750 
··~··············-··-······-·· 

................................... .......................................... ································ .................................. 
Preprocess at Rocky Flats 28 - - 60 
Purex at the Savannah River Site 12 0.2 141 45 

8 Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
bEach canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 

Saltstone (cubic 
meters) 

. ..................................... 
-
18 

Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technology are presented in 
bold type. The storage capacities at each site are adequate to store the products and wastes listed in this table. 
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Chapter 4 -Environmental Consequences 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.5.2 .. 1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technlogy are presented in Table 4-22. The impacts due to the preferred 
processing technology are presented in bold type. The impacts are those which are anticipated to occur 
as a result of process operations and transportation over whatever time period is necessary to process the 
entire inventory of plutonium fluoride residues. The length of time necessary to process the plutonium 
fluoride residues will depend on which technology DOE decides to implement. Impacts associated with 
subsequent incident-free storage of stabilized residues, separated plutonium, and wastes would be much 
smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-22 is 11 mrem, which could 
occur only during transportation. This hypothetical individual's latent fatal cancer risk would be 
increased by less than one in one hundred thousand. The public maximally exposed individual risks near 
the sites would be much lower under all of the technologies. The highest total of the public population 
radiation doses listed in Table 4-22 would occur if DOE decides to implement the option to perform 
Purex processing at the Savannah River Site. The sum of these doses is 0.71 person-rem, which would 
cause far less than one additional latent fatal cancer among the population living near both sites and 
traveling along the truck route. The population living near the truck route would receive a much smaller 
radiation dose. 

For these residues, the workers would be exposed to neutron radiation from the alpha-neutron reaction 
between plutonium and fluorine in addition to the normal radiations from plutonium and americium. As 
explained in DOE's Response to Comment Number 10 in Chapter 9, this neutron radiation is included 
in the dose estimates in this section. The highest involved worker population radiation dose would be 
356 person-rem, which would occur if DOE decides to implement the option to blend down at Rocky 
Flats. This dose would cause 0.14 additional latent cancer fatalities among the workers directly involved 
in the operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

0 Hazardous Chemical Impacts-The processing of plutonium fluoride residues at Rocky Flats would 
not involve airborne releases of hazardous chemicals. 

No carcinogenic chemicals would be released from the Purex process at the Savannah River Site. 
Noncancer health risks resulting from releases of phosphoric acid and ammonium nitrate are low; the 
Hazard Index values presented in Table 4-23 are much less than one. Phosphoric acid, the constituent 
of the process source term that accounts for the largest increment of noncancer risk. is a corrosive irritant 
to the eyes, skin and mucous membranes and a respiratory tract irritant following inhalation exposure 
(Lewis 1991, EPA 1995a). The impacts due to the preferred processing technlogy are presented in bold 
type. 
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""" ~ Table 4-22 Radio) o Ica Jim ts Due to lncident-F - M t of Plot, - Fl -- - "de Resid 
Of/sUe Public Maximally Maximally Exposed 

Exposed lndivit/ilal 0/ftite Publk Population IndiYiduallnvolved Worker Involved Worker Population 
Probabilily of a Number of Dose Probability of a Dose Number of 

Dose Latent Cancer Dose lAtent Cancer (mremper lAtent Cancer (person- lAtent Cancer 
(mrem) Fatality (person-rem) Fatlllities year) Fatality per year rem) Fatalities 

Alternative 1 (No Action) 
Dissolve, Oxidize, and Store at Rocky Flats 0.000043 2.2x1o·11 0.00098 4.9x1o·7 2,000 0.0008 47 0.019 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats NIE - NIE - 2,000 0.0008 356 0.142 

Alternative 3 (with Plutonium Separation) 
0.000043 2.2x10·11 0.00098 4.9xl0·7 2,000 0.0008 45 0.018 .....••••.• ~~-i-~ .. 1?.!.~~-~!~~-~~-~~~t~~!.~ ............................ 

·····9:9~"io~····· ·······5:o~"iii:1r······ 
....................... ·······ii;i"o:,-······· . .................. .............................. ................... ............................. 

Preprocess at Rocky Flats 0.00021 2,000 0.0008 41 
Transport to Savannah River Site 11 S.Sx10-6 0.69 0.00035 100 0.00004 1.1 
Purex at Savannah River Site a 0.00020 1x1o·10 0.022 0.000011 2000 0.0008 34 

NIE = no emissions-therefore, there are no radiological impacts to the public 
a Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

Table 4-23 Ch Jim ts Due to Incident-F M t of Pint' Fl "deResid 
' 0/ftite ~.-Madiruilly.Expoml .•. Of/site l>ulllic 

liHIWit/ilal i __ ,, _ Pol'_ulatioil . 
' . ~qJCancer 

Probability of· li'ltidelu;U or 
;'· Cancer Incidence Hazm-dlndex Flllillilks: II -

Alternative 1 (No Action) 
Dissolve, Oxidize, and Store at Rocky Flats b NIE NIE NIE 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats b NIE NIE NIE 

Alternative 3 (with Plutonium Separation) 
Acid Dissolve at Rocky Flats b NIE NIE NIE 
Preprocess at Rocky Flats b NIE NIE NIE 
Transport to Savannah River Site N/A N/A o.oooo9c 
Purex at Savannah River Site d, e NIE 1x10"9 NIE 

NIE =no emissions N/A =not applicable-the maximally exposed individual is undefined for vehicle emissions 
a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from this process; therefore, no associated health risks exist. 

.. _,. ' 

·· Mtaim4lly~Expq~ed.IndivtdfHZI W~rker 
-

__ , 

Probability of 
Cdncerlncidence HavuYllndex 

NIE NIE 

NIE NIE 

NIE NIE 
NIE N/E 
N/A N/A 
NIE 2x1o·8 

0.016 
0.00044 
0.013 

Worker ~opulalion 
Numf,ero/Cdncer 

lnctdencu or 
Fa/alilieN II 

NIE 

NIE 

NIE 
NIE 
(c) 

NIE 

c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations collectively; 
however, the risk to the public dominates. See Appendix E, Section E.4 for additional details. 

d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Chapter 4- Environmental Consequences 

4.5.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
plutonium fluoride residues are summarized and presented in this section. The detailed analysis of onsite 
accidents, with the associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis 
considered a wide spectrum of potential accident scenarios, including fire, explosion, spill, criticality, 
earthquake, and aircraft crash. The accident scenarios with the highest consequences and risks were selected 
and carried forward to this section for the purpose of consequence and risk comparison. A composite of the 
risks due to major onsite accident scenarios in each spectrum (including the nonbounding accidents) was also 
computed and used for comparisons. The composite risk estimates are accurate enough for the purpose of 
comparing processing technlogies against each other. The detailed analysis of transportation accidents, with 
the associated assumptions, is presented in Appendix E, Sections E.5 and E.6. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-24. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to the Savannah River Site. The process duration for traffic accidents is given as the number of round trip 
shipments. Thus, the actual probability of a fatal traffic accident can be obtained by multiplying the frequency 
(fatal accidents per round-trip shipment) times the duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-24, for each 
of the four plutonium fluoride residue processing technologies. The public maximally exposed individual is 
a hypothetical individual who resides at the site boundary in the downwind direction. The public population 
is defined as the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is 
defined as an individual worker who is located 100m (328ft) or more downwind from the release point when 
an accidental release of radioactive material occurs 

The highest consequences to all three receptors would occur if DOE decides to implement the preferred 
proc:essing technology and a major earthquake strong enough to cause the breach of Building 371 occurs 
during the 0.17 years of preprocessing the residue at Rocky Flats. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-25, for each of the four plutonium 
fluoride residue processing technologies. The risk associated with the highest risk accident and a composite 
risk due to all major accidents are both presented. The risks associated with the preferred processing 
technology are presented in bold type. 
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Table 4-24 Accident F p D t' dC ------::~..----- -- for Accidents with Plot, Fl 'de Resid ---------------- --------- --
' 

0/fsite Public Maxinullly 
Exposed Individual 

Consequences 

Accident Process Probability of a 
Frequency Duration Dose Latent Cancer 

Accident Sc~IUII'io (per yetll') (years) (mrem) Fatality 

Aliernative I (No Action) 
Dissolve, Oxidize, and Store at Rocky Flats a Earthquake (Bldg. 371) b 0.000094 0.49 1,600 0.00080 

Earthquake (Bldg 707 A) c 0.0026 0.34 760 0.00038 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats Earthquake (Bldg. 707) 0.0026 1.57 330 0.00017 

Earthquake (Bldg. 371) d 0.000094 1.57 496 0.00025 

Alternative 3 (with Plutonium Separation) 
Earthquake (Bldg. 371) b Acid Dissolve at Rocky Flats 0.000094 0.49 1,600 0.00080 
Earthquake (Bldg 707 A) c 0.0026 0.34 760 0.00038 

·············································································· ·········································· ..................... ..................... ................ ........................... 
Preprocess at Rocky Flats Earthquake (Bldg. 371) 0.000094 0.17 4,490 0.0023 

Transport to Savannah River Site Traffic Fatality 0.00010 per 7 shipments N/A N/A 
shipment 

Purex at Savannah River Site Earthquake 0.000182 1.58 74 0.000037 
(H· Canyon) g 

N/ A = not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Acid dissolution process in Building 371. 
c Final calcination process in Building 707 A. 
d Building 371 is designated as an alternate location for the Blend Down process at Rocky Flats. 

Noninvolved 

I Offsite Public PopulatWn Onsite Worker 
Consequences Consequences 

Number of I 

Dose Latent Cancer Probability of a. 
(person- or Traffic Dose Latent Cancer 

rem) Fatalities (mrem) Fatality 

18,600 9.3 12,400 0.0050 
15,800 7.9 13,300 0.0053 

5,780 2.9 3,850 0.0015 
5,780 2.9 3,850 0.0015 

18,600 9.3 12,400 0.0050 
15,800 7.9 13,300 0.0053 

················ ························· ················ .......................... 
52,400 26 34,900 0.028 

N/A t.oe N/A N/A r 

3,330 1.7 23,600 0.019 

e This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list in a single 
number because the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 

f The consequence of a high-speed traffic accident would be at least one fatality among the transportation workers due to trauma. 
g HB-Line operates 12.5 percent of the time. Dose estimates assumed the HB-Line was operating at the time of the accident. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Table 4-25 Risks Due to Accidents with Plutonium Fluoride Residues 
OjJsitl Publk 

MIIXimally Exposed 
Individual Risk 
(Probability of a 

Accident Sci11Ullio Latent Cancer Falolily) 

Alternative 1 (No Action) 
Dissolve, Oxidize, and Store at Rocky Flats a Earthquake (Bldg. 371) b 3.7xlo-8 

Composite 5.9xlo-8 

Earthquake (Bldg. 707 A) c 3.4xlo-7 

Composite 3.4xlo-7 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats Earthquake(Bldg. 707) 6.7xlo-7 

Composite (Bldg. 707) 6.8xlo-7 

Earthquake (Bldg. 371) d 3.7xlo-8 

Composite (Bldg. 371) d 4.5xlo-8 

Alternative 3 (with Plutonium Separation) 
Acid Dissolve at Rocky Flats Earthquake (Bldg. 371) b 3.7xl0-8 

Composite 5.9xlo-8 

Earthquake (Bldg. 707A) c 3.4xl0-7 

Composite 3.4xlo-7 
............................................................................................................... ······························································ ······································· 

Preprocess at Rocky Flats Earthquake (Bldg. 371) 3.6x1o-8 

Composite 3.7x1o-8 

Transport to Savannah River Site Traffic Fatality N/A 
- Radioactive Release N/A 

Purex at Savannah River Site Earthquake(H-Canyon)f 3.5x1o-9 

Compositee 6.6x1o-9 

N/ A = not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
a Acid dissolution process in Building 371. 
b Final calcination process in Building 707 A. 

OffriWPublk 
Popullllion Risk 

(Number of Latent 
Cancer or Traffi£ 

Fatalities) 

0.00043 
0.00063 
0.0070 
0.0070 

0.012 
0.012 

0.00043 
0.00053 

0.00043 
0.00063 
0.0070 
0.0070 ...................................... 

0.00042 
0.00043 

0.0007 d 

3.1x10-6 

0.00016 
0.00030 

c Building 371 is designated as an alternate location for the Blend Down process at Rocky Rats. 
d This risk is due to the mechanical impact of a potential accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
e The H-Canyon operates 100 percent of the time and the HB-Line operates 12.5 percent of the time. 
Note: The risks due to the preferred processing technology are presented in bold type. 

Nonin11olved Onsite 
Worker Risk 

(Probabilliy of a Latent 
Cancer Fallllity) 

2.3xlo-7 

2.5xlo-7 

4.7xl0-6 
4.7xlo-6 

6.3xl0-6 
6.4xl0-6 
2.3xlo-7 

2.8xlo-7 

2.3xlo-7 

2.5xlo-7 

4.7xlo-6 

4.7xlo-6 

··········································· 
4.5x1o-7 

4.5x1o-7 

N/A 
N/A 

1.8x10-6 
1.8x1o-6 
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FinalE/Son Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

The highest risk to the public maximally exposed individual is estimated to be 6.7x10-7, which is due to an 
earthquake during processing of the residue with the blend down technology in Rocky Flats Building 707. 
This individual's chance of incurring a latent cancer fatality would be increased by less than one in one 
million. The highest risk to the public population is estimated to be 0.012latent cancer fatalities, which is also 
due to an earthquake at Rocky Flats during processing of the residue with the blend down technology in 
Building 707. The highest risk to the individual noninvolved on site worker is estimated to be 6.3x1 o-6, which 
is due to the same accident scenario in the same technology. This individual's chance of incurring a latent 
cancer fatality would be increased by less than one in one hundred thousand. 

4.6 IMPACTS OF MANAGING FILTER MEDIA RESIDUES 

The inventory of filter media residues assessed in this EIS weighs 2,624 kg (5,785 lb), including 112 kg 
(247 lb) of plutonium. This inventory is stored in 281 drums and 8 other small individual containers. As 
discussed in Chapter 2, the filter media residues are divided into three categories. These subcategories are 
listed in Table 4-26, along with the inventory data for each one. 

Table 4-26 Filter Media Residues 
Residue Mass Plutonium Mass Number of Number of Other 

Filter Media Subcategories (kg)'l (kg)" Drums Individual Containers 

IDC 331 800 19.6 74 1 

IDC 338 1,700 90.4 195 6 

Other Filter Media 124 2.0 12 1 

Totals 2,624 112 281 8 

a To convert to pounds, multiply by 2.2. 

As discussed in Chapter 2, the processing technologies for the three subcategories of filter media residues are 
rather similar. All three have the same one technology under the No Action Alternative, two technologies 
under the Processing without Plutonium Separation Alternative, and one technology under the Processing with 
Plutonium Separation Alternative. The IDC 338 and Other High-Efficiency Particulate Air Filter Media 
include the technology of vitrification and they have one technology under Alternative 4. There is no 
processing technology for IDC 331 residues under Alternative 4. The preferred processing technologies for 
the IDC 331, IDC 338, and other filter media residues are blend down, neutralize/dry, and repackage at Rocky 
Flats, respectively. 

This section presents the environmental impacts of managing the entire inventory of each subcategory of filter 
media residues under each of the technologies. The results in this section were used in the calculation of the 
total impacts of the No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 
and 4.21, respectively, and of the management approaches which are presented in Section 4.22. 

4.6.1 Products and Wastes 

Every processing technology for filter media residues would generate some quantity of transuranic waste and 
would prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low
level waste, which would be disposed of routinely using existing procedures at the Rocky Flats. A small 
portion of the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste 
would also be disposed of routinely using existing procedures. The No Action Alternative would generate 
stabilized residues that would have to remain in storage indefinitely. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4), then the stabilized residues could be disposed of in WIPP as transuranic waste. 
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High-level waste and saltstone will not be generated from filter media residues because none of the 
technologies involve shipping the residues to the Savannah River Site for plutonium separation. If plutonium 
is separated at Rocky Flats, it would be stored securely onsite until a decision is made on its disposition. No 
increase in proliferation risk would result and this plutonium would not be used for nuclear explosive purposes. 
This separated plutonium would also contain the americium from the filter media residues. 

The sollid plutonium-bearing products and wastes that would be generated from high-efficiency particulate air 
filter media residues under each of the technologies are presented in Table 4-27. The shaded areas of Table 
4-27 indicate types of solid products and wastes that would not be generated under the various technologies. 
The products and wastes from the preferred processing technologies are presented in bold type. 

0 IDC 331 Ful Flo Filter Media Residues-The largest amount of transuranic waste (860 drums) would 
be generated in the mediated electrochemical oxidation at Rocky Flats processing technology. The 
amount of waste from this process is high because it is a liquid process, assumed to generate 3.4 drums 
of waste per kilogram of residue, with 30 percent of this being transuranic waste. This technology would 
generate much more transuranic waste than the other technologies, which would generate fewer than 400 
drums. The quantities of low-level waste are low under all the technologies and the site would manage 
this waste using routine procedures. The maximum amount of plutonium that could be separated from 
the IDC 331 Ful Flo Filter Media Residues is 19 kg ( 42 lb ). 

0 IDC 338 High-Efficiency Particulate Air Filter Media Residues-The largest amount of transuranic 
waste (1,827 drums) would be generated in the mediated electrochemical oxidation at Rocky Flats 
processing technology. The amount of waste from this process is high because it is a liquid process, 
assumed to generate 3.4 drums of waste per kilogram of residue, with 30 percent of this being transuranic 
waste. This technology would generate much more transuranic waste than the other technologies, which 
would generate fewer than 800 drums. The stabilized residues generated in Alternative 4 could be 
disposed of in WIPP, just like transuranic waste. Thus, this technology would generate over 3,300 drums 
(stabilized residues plus transuranic waste) to be sent to WIPP. The quantities of low-level waste are low 
under all the technologies and the site would manage this waste using routine procedures. The maximum 
amount of plutonium that could be separated from the IDC 338 High-Efficiency Particulate Air Media 
Residues is 88 kg (194lb). 

0 Other High-Efficiency Particulate Air Filter Media Residues-The largest amount of transuranic 
waste (133 drums) would be generated in the mediated electrochemical oxidation at Rocky Flats 
processing technology. The amount of waste from this process is high because it is a liquid process, 
assumed to generate 3.4 drums of waste per kilogram of residue, with 30 percent of this being transuranic 
waste. This technology would generate much more transuranic waste than the other technologies, which 
would generate no more than about 50 drums. The stabilized residues generated in Alternative 4 could 
be disposed of in WIPP, just like transuranic waste. Thus, this technology would generate almost 100 
drums (stabilized residues plus transuranic waste) to be sent to WIPP. The quantities of low-level waste 
are low under all the technologies and the site would manage this waste using routine procedures. The 
maximum amount of plutonium that could be separated from the Other High-Efficiency Particulate Air 
Media Residues is 2 kg (4lb). 
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Table 4-27 Products and Wastes from Filter Media Residues 
Stab .. ili:t.etl· .·. R ... ·.esid(l.,e.·.". ·.I Trims.•.·.··.··· urtliiJC.· .. •.• .•. -; ··~ .•. ·.·.·.····-it. ··.·.I········Bith·/·····Le·······. 'r~·····wtis~.·. ~ .. ····~ .. ·· tl. Plum .. nium {Dnlins~ flJrums.l. • 3 {Ctulislei'SJJJG/as.Jl" L {qJ e :_ 

IDC 331 Ful Flo Filter Media 

rtlternati"lle 1 (No Action) I I I 
Neutralize/Dry and Store at Rocky Flats 1,517 65 

Low-Le"llel Wute 
-~~}· 

166 

Saltstone 
{cull_if me~n) 

Blend Down at Rock Flats .·. · · · , 269 . • . . , , . · ;/ 
~lternati"lle 2 (without Plutonium Separation) b · · · ·d I ··~ · ··· 
···s~~ic·w;~·r~i-R:oc"ki·~;iS······································ ·~·-:r.-~··-··=··.-··~··;· .. • ......... =··343., ...................... .-.................. =...... ·~ ....................... ._ .. . . ............. !.~ .............. ! ... ._ ... , .............. .:. ...... ~ 

166 l· ' 
rtlternati"lle 3 (with Plutonium Separation) 1 .•I I 

Mediated Electrochemical Oxidation at 
Roc~ Flats 860 I 19 1,919 

IDC 338_!!iglt-Efficiellg'_ Particulate Air Filter Media 
~ternati"lle 1 (No Action) 

Neutralize/Dry and Store at Rocky Flats 3,223 138 360 
~ternati"lle 2 (without Plutonium Separation) 

... ~i!-!!r-5~;:-~i>'l:r-·Fi;t~ ..................................... t·-··'"······-··-··· .. ·-· .. ···-J······· .... ·--~~~---··· .... ·····j··-~·····-··-·· .. : .................. l ................................. t .............. j·g6··· ........... l ............................... .. 

................................... X............................................. ................................... ................................... ....................................... ................................. ................................. .. .............................. . 
Sonic Wash at Rocky Flats ·• ·· . · . 730 · • · 360 

rtlternati"lle 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at 

RockY_ Flats 
~lternati"lle 4 (Combination) 

Neutralize/Dry at Rocky Flats 

rtlternati"lle 1 (No Action) 

1.827 

3,223d I 138 

Other High-Efficiency Particulate Air Filter Media 

88 4.085 

360 

Neutralize/Dry and Store at Rocky Flats I 96 I 10 I I I 25 
rtlternati"lle 2 (without Plutonium Separation) 

·--~~!r-5~;:-~i>'l:r-·Fi;t~ .................................... t .................................... , ............... 1~ ................ , ................... , ................... ~ ................................. t········ ....... i~··· .. ······· ... l ................................ . 
................................... X............................................. ................................... ................................... ...................................... ................................. ................................. .. .............................. . 

Sonic Wash at Rocky Flats 53 25 
rtltemati"lle 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at 
RockY_Fiats I I 133 I I 2 I 297 

~lternati"lle 4 (Combination) 
Reoackae:e at Rockv Flats I 87 d I 10 I I I 25 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, lO feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The storage capacities at each site are adequate to store the products and wastes listed in this table. 
The impacts due to the preferred processing technologies are presented in bold type. 
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Chapter 4 -Environmental Consequences 

4.6.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the 
alternatives associated with the management of filter media residues. These impacts are presented for incident
free operation and postulated accident scenarios, respectively. The detailed site analyses are presented in 
Appendix D. 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modification would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.6.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-28. The impacts are those which are 
anticipated to occur as a result of process operations over whatever time period is necessary to process 
the entire inventory of filter media residues. The length of time necessary to process these residues will 
depend on which technology DOE decides to implement. Impacts associated with subsequent incident
free storage of stabilized residues, separated plutonium, and wastes would be much smaller than from 
processing. 

• /DC 33 I Ful Flo Filter Media-The highest estimated public maximally exposed individual dose from 
IDC 331 Ful Flo filter media operations is 5.7x1 o-6 mrem, which would occur during the sonic wash 
process at Rocky Flats. This hypothetical individual's latent fatal cancer risk would be increased by 
less than one in one hundred billion. The highest public population radiation dose from Ful Flo filter 
media operations would occur for both the sonic wash and mediated electrochemical oxidation 
processes, if DOE decides to implement either technology. The dose is estimated to be 
0.00012 person-rem, which would cause far less than one additional latent fatal cancer among the 
population living near Rocky Flats. 

The highest involved worker population radiation dose for IDC 331 Ful Flo filter media operations 
would be 28 person-rem. This dose would occur if DOE decides to implement the neutralize/dry and 
store (No Action) technology and it would cause 0.011 additional latent cancer fatalities among the 
workers directly involved in the operation. Onsite workers who are not involved with the actual 
processing of the residues are designated as "noninvolved workers". The impacts to these workers 
would be expected to be much smaller than the impacts to the involved workers. 

• /DC 338 High-Efficiency Particulate Air Filter Media-The highest estimated public maximally 
exposed individual dose from IDC 338 high-efficiency particulate air filter media operations is 
0.000026 mrem, which would occur during the sonic wash process at Rocky Flats. This hypothetical 
individual's latent fatal cancer risk would be increased by less than one in ten-billion. 

The highest public population radiation dose from IDC 338'high-efficiency particulate air filter media 
operations would also occur for the sonic wash process, if DOE decides to implement this techology. 
This dose is estimated to be 0.00056 person-rem, which would cause far less than one additional latent 
fatal cancer among the population living near Rocky Flats. 
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Table 4-28 Radio) ts Due to Incident-F M t of Filter Media Resid Jim - -- - -- - --- -·- -- -------

0/fsite Public Maximally Maximally Exposed 
Exposed Individual 0/ftite Public Popul4tion Irulividuallnvolved Worker 

Probability of a Number of Probobility of a 
Dose Latent Cancer Dose Latent Cancer Dose Latent Cancer 

(mrem) Fatality (person-rem) Fatalities (mremlyr) Fatality per year 
IDC 331 Ful Flo Filter Media 

Alternative 1 (No Action) 
4.2xlo·6 2.lx10·12 4.4x10·8 Neutralize, Dry and Store at Rocky Flats 0.000088 2,000 0.0008 

Alternative 2 (without Plutonium Separation) 
2.7x1o·6 1.4x10'12 2.9x1o·8 Blend Down at Rocky Flats 0.000057 2,000 0.0008 

~-·················································································· ····s·:.:;><-io:1i···· ....... i:s><i'o:n------ ·························· ·--··6-.o><i'o:g--···· ····················· ······························ Sonic Wash at Rocky Flats 0.00012 2,000 0.0008 
Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at 
Rocky Flats 5.5x10-6 2.8x10·12 0.00012 6.0x10·8 2,000 0.0008 

IDC 338 High-Efficiency Particulate Air Filter Media 
Alternative 1 (No Action) 

9.5x10·12 2.0x10·7 Neutralize, Dry and Store at Rocky Flats 0.000019 0.00041 2,000 0.0008 
14lternative 2 (without Plutonium Separation) 

4.1 x10·6 2.lx10'12 8.5xlo·8 Vitrify at Rocky Flats 0.00017 2,000 0.0008 ···················································································· eeo•••••••••eee••••••• ....... 6-:s><i'o:n----.. .............................. """j"j')(}(j:7""' ...................... ................................. 
Blend Down at Rocky Flats 0.000013 0.00026 2,000 0.0008 ..................................................................................... ........................ """'i'.'3)('j(j:1T""" ........................... --····7.-:s><.io:T .... ....................... ................................. 
Sonic Wash at Rocky Flats 0.000026 0.00056 2,000 0.0008 

14lternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at 

Rocky Flats 0.000025 1.3xlo·11 0.00053 2.7xlo·7 2,000 0.0008 
l4lternative 4 (Combination) 

9.5x1o-12 2.0x1o·7 Neutralize and Dry at Rocky Flats 0.000019 0.00041 2,000 0.0008 
Other High-Efficiency Particulate Air Filter Media 

f!lternative 1 (No Action) 
4.2x10·7 2.1x10·13 9.0x10·6 4.5x10·9 Neutralize, Dry and Store at Rocky Flats 2,000 0.0008 

!tlternative 2 (without Plutonium Separation) 
9.3x10·8 4.7x10-14 3.8x10·6 1.9xl0·9 Vitrify at Rocky Flats 2,000 0.0008 ···················································································· ----z:s><.io:7 .... ....... i.:4><'io:1:r------ ...... 6:o><.io:1i ...... ...... i.ox.io:9·---- ......................... ................................. 

Blend Down at Rocky Flats 2,000 0.0008 .................................................................................... ·--6-:o><.io:7 .... ....... i.ox.io:T:r------ .............................. ..... 6 .. s.><i·o:9·---- ....................... .................................. 
Sonic Wash at Rocky Flats 0.000013 2,000 0.0008 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at 

Rocky Flats 5.7x10·7 2.9xlo·13 0.000012 6.0x!o·9 2,000 0.0008 
Alternative 4 (Combination) 

4.3x1o·8 2.2x1o·14 1.8x10'6 9.0x10'10 Repackage at Rocky Flats 2,000 0.0008 

Note: The impacts due to the preferred processing technology are presented in bold type. 

--

Involved Worker Popul4tion 
Number of 

Dose Latent Cancer 
(person-rem) Fatalities 

28 O.Dll 

5.5 0.0022 .......................... .......................... 
8.9 0.0036 

6.2 0.0025 

82 0.033 

23 0.0092 ............................. ............................. 
25 0.010 ............................ ........................... 
39 0.016 

28 0.01 I 

41 0.016 

2.1 0.00084 

0.51 0.00020 ............................. ............................ 
1.7 0.00068 .............................. ••••••••••••••••••••••e•o• 

0.88 0.00035 

0.64 0.00026 

1.6 0.00064 
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Chapter 4 -Environmental Consequences 

The highest involved worker population radiation dose for IDC 338 high-efficiency particulate air 
filter media operations would be 82 person-rem. This dose would occur if DOE decides to implement 
the neutralize/dry and store (No Action) technology and it would cause 0.033 additional latent cancer 
fatalities among the workers directly involved in the operation. Onsite workers who are not involved 
with the actual processing of the residues are designated as "noninvolved workers." The impacts to 
these workers would be expected to be much smaller than the impacts to the involved workers. 

• Other High-Efficiency Particulate Air Filter Media-The highest estimated public maximally exposed 
individual dose from other high-efficiency particulate air filter media operations is 6.0x1 o-7 mrem, 
which would occur during the sonic wash process at Rocky Flats. This hypothetical individual's latent 
fatal cancer risk would be increased by less than one in one trillion. 

The highest public population radiation dose from other high-efficiency particulate air filter media 
operations would also occur for the sonic wash process, if DOE decides to implement this technology. 
The dose is estimated to be 0.000013 person-rem, which would cause far less than one additional 
latent fatal cancer among the population living near Rocky Flats. 

The highest involved worker population radiation dose for other high-efficiency particulate air filter 
media operations would be 2.1 person-rem. This dose would occur if DOE decides to implement the 
neutralize/dry and store (No Action) technology and it would cause 0.00084 additional latent cancer 
fatalities among the workers directly involved in the operation. Onsite workers who are not involved 
with the actual processing of the residues are designated as "noninvolved workers." The impacts to 
these workers would be expected to be much smaller than the impacts to the involved workers. 

0 Hazardous Chemical Impacts-The processing of filter media residues at Rocky Flats would involve 
potential releases of the carcinogen carbon tetrachloride. Carbon tetrachloride is no longer used at Rocky 
Flats, but is present in small amounts in some of the residues. Under Alternative 2, the sonic wash 
processing has an estimated probabilitf: of excess latent cancer incidence for the offsite population 
maximally exposed individual of 7x I o- 2 for IDC 331 Ful Flo filter media, 3x1 o-Il for IDC 338 high
efficiency particulate air filter media, and 7x 1 o-13 for other air filter media (Table 4-29). The impacts 
due to the preferred processing technologies are presented in bold type. This hypothetical individual's 
latent cancer chance would be increased by less than one in one billion. Less than one excess latent 
cancer incidence is estimated to occur in the offsite population of 2.4 million individuals living within 
an 80-km (50-mi) radius of Rocky Flats for both types of media. The maximally exposed individual 
worker probability of excess latent cancer incidence would be 4x1 o-10 for IDC 331 Ful Flo filter media, 
2x 1 o-9 for IDC 338 high-efficiency particulate air filter media, and 4x 10 -II for other air filter media. 
This hypothetical individual's chance of incurring a latent cancer would be increased by about one in one 
hundred million. If all site workers were exposed to the maximally exposed individual worker 
concentrations of carbon tetrachloride, less than 1 excess latent cancer would be expected to occur in the 
workforce population. 

4.6.22 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with filter 
media residues are summarized and presented in this section. The detailed analysis of onsite accidents, with 
the associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A composite of the risks due to major onsite 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. 
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Table 4-29 Ch fFil lim D Incid F M ----------- ------ -- -- -------------- -·------- -------- -------- Media Resid ---

Offsite Public Ojfsite Pllblic MaximtlUy Exposed 
Maximally Exposed lndiPidual Populaiion Irulividual Worker 
Probability of a Number of Cancer Probability of a 

Cancer Incidence Hazard Index Incidences Cancer Incidence Hazard Index 
IDC 331 Ful Flo Filter Media 

Alternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Flats a NIE NIE NIE NIE NIE 

Alternative 2 (without Plutonium Separation) 
Blend at Rocky Flats 8 NIE NIE NIE NIE NIE 

••••••••••••••••••••••••••••••••••••••••••••••••••••••n••••••••••••••••••••••••••••••••••••••• ··········7·;i·o=11··········· ............................. ·············:.;;i··c-············· .......... 4.xi·o=rO"·········· . ..................................... 
Sonic Wash at Rocky Flats NIE NIE 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats a NIE NIE NIE NIE NIE 

IDC 338 High-Efficiency Particulate Air Filter Media 

Alternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Flats a NIE NIE NIE NIE NIE 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats a NIE NIE NIE NIE NIE 

···si~~ct·n~~~-~i·R~~ky.fii~"t~-a-·········································· 
...................................... •••••n••••••••••••••••••• .................................... ..................................... ~ ~-···~····~-~~~~~~~~·············· 

NIE NIE NIE NIE NIE 
·················································o············································ ··········T;i·o=tT·········· .......................... ·············:.;;i··e:·············· ···········z~i·a=g··········· . ................................. Sonic Wash at Rocky Flats NIE NIE 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats a NIE NIE NIE NIE NIE 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats NIE NIE NIE NIE NIE 

Other High-Efficiency Particulate Air Filter Media 

f!lternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Flats a NIE NIE NIE NIE NIE 

ftlternative 2 (without Plutonium Separation) 

... Y.!~!2fY..!!~.~~~~Y..~.~-~~-~---·················································· NIE NIE NIE NIE NIE 
································~· ·····--··~················ ·································· ·································· .................................. 

Blend Down at Rocky Flats a NIE NIE NIE NIE NIE 
···s~~·i·~··w~~h-~i·R~~ky.Fi-~i~·o············································ ··········7~i·o=r3··········· 

.......................... ·············:.;;i··e:-············ .......... 4.xi·o=rr·········· .................................. 
NIE NIE 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats a NIE NIE NIE NIE NIE 

Alternative 4 (Combination) 
Repackage at Rocky Flats N/E NIE NIE NIE NIE 

NIE = No emissions. 
a No hazardous chemicals are released from process; therefore, no associated health risks exist. 
b No noncarcinogenic hazardous chemicals are released from the process; therefore, only cancer health risks are evaluated. 
c In population of 2.4 million individuals living within 80 km (50 mi) of Rocky Flats. 
d Based on extremely conservative assumption that entire Rocky Flats workforce is exposed to the maximally exposed individual worker concentration. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

Worker Population 
Number of Cancer 

Incidences 

NIE 

NIE ............•. <i""cr············· 

NIE 
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.............. ~~ .............. ! 
NIE I 
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<1 
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Chapter 4 -Environmental Consequences 

The accident frequencies and process durations of the selected accidents are presented in Table 4-30. The 
onsite accident frequencies are given on a per year basis because many accidents, such as earthquakes, are 
commonly expressed this way. The duration of each process is given in years. The actual probability of 
occurrence of each onsite accident can be obtained by multiplying the accident frequency times the 
technology's duration. In this way, the calculated probabilities are based on the total amount of residue in this 
categmy rather than a standard unit of time. The impacts of accidents during post-processing interim storage 
are presented for all the plutonium residues and scrub alloy combined in Section 4.14. 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-30 for each 
of the filter media residue processing technologies. The public maximally exposed individual is a hypothetical 
individual who resides at the site boundary in the downwind direction. The public population is defined as 
the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an 
individual worker who is located 100 m (328 ft) or more downwind from the release point when an accidental 
release of radioactive material occurs. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-31 for each of the five filter media 
residue processing technologies. The risk associated with the highest risk accident and a composite risk 
associated with all major accidents are both presented. 

0 II>C 331 Ful Flo Filter Media- The highest consequences to all three receptors would occur if DOE 
decides to implement the mediated electrochemical oxidation technology at Rocky Flats and a major 
earthquake occurs strong enough to collapse Building 371 during the processing of the residues prior to 
final calcination. 

The highest risk to the public maximally exposed individual is estimated to be 9.1x1o-8 and would occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the blend down 
technology. This individual's chance of incurring a latent cancer fatality would be increased by less than 
one in ten million. The highest risk to the public population is estimated at 0.0016 and would also occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the blend down 
technology. The highest risk to the noninvolved worker is estimated to be 8.5x1o-7 and would occur due 
to the same accident as for the maximally exposed individual and public population. This individual's 
chance of incurring a latent cancer fatality would be increased by less than one in a million. 

0 IDC 338 High-Efficiency Particulate Filter Media- The highest consequences to all three receptors 
would occur if DOE decides to implement the mediated electrochemical oxidation technology at Rocky 
Flats and a major earthquake occurs strong enough to collapse Building 371 during the processing of the 
residues prior to final calcination. 

The highest risk to the public maximally exposed individual is estimated to be 4.3x10-7 and would occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the blend down 
technology. This individual's chance of incurring a latent cancer fatality would be increased by less than 
one in a million. The highest risk to the public population is estimated at 0.0076 and would also occur 
due to an earthquake during processing of the residue in Rocky flats Building 707 for the blend down 
technology. The highest risk to the noninvolved worker is estimated to be 4.0x1 o-6 and would occur due 
to an earthquake during processing of the residue in Rocky Flats Building 707 for the blend down 
technology or an earthquake during final calcination of the residue in Rocky Flats Building 707 A for the 
mediated electrochemical oxidation technology. This individual's chance of incurring a latent cancer 
fatality would be increased by less than one in a hundred thousand. 
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0 Table 4-30 Accident F --

Alternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Rats a 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rocky Flats 

........................................................................................ 
Sonic Wash at Rocky Rats 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Rats 

Alternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Rats a 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Rats .......................................................................................... 
Blend Down at Rocky Rats 

........................................................................................ 
Sonic Wash at Rocky Rats 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Rats 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats 

-

p 
------~ - - ----- D f - -----.... --dC ---- ------ for Accid --- "th Filter Media Resid .. - --

0/ftile Public MIIXimally Offiite Public Noninvolved 
Exposed Individual Poprdlltton Onsite Worker 

Consequences Consequences Consequences 

Probobility of Number of Probability of 
Accident Process a Latent Dose Latent a Latent 

Frequency Duration Dose Cancer (penon- Cancer Dose Cancer 
Accident Scenario (per year) (years) (mrem) Fatality rem) Fatalities (mrem) Fatality 

me 331 Ful Flo Filter Media 

Earthquake (Bldg. 371) 0.000094 0.24 439 0.00022 5,120 2.6 3,420 0.0014 

Earthquake (Bldg. 371) 0.000094 0.19 sss 0.00028 6,480 3.2 4,320 0.0017 
Earthquake (Bldg. 707) b 0.0026 0.19 370 0.00019 6,480 3.2 4,320 0.0017 
··············································· .......................... ........................ ................. ........................... ............... . ....................... . ........................ 
Earthquake (Bldg. 371) 0.000094 0.13 544 0.00027 6,350 3.2 4,230 0.0017 

Earthquake(Bldg.37l)c 0.000094 0.07 1,590 0.00080 18,500 9.3 12,400 0.0050 
Earthquake (Bldg. 707 A) d 0.0026 0.08 570 0.00029 ll,900 6.0 9,980 0.0040 

me 338 High-Efficiency Particulate Air Filter Media 

Earthquake (Bldg. 371) 0.000094 1.13 439 0.00022 5,120 2.6 3,420 0.0014 

Earthquake (Bldg. 707) 0.0026 0.21 914 0.00046 16,000 8.0 10,700 0.0043 
··············································· ........................ .................... .................... . ........................... .................. ..................... ............... . ........................ 
Earthquake (Bldg. 371) 0.000094 0.90 555 0.00028 6,480 3.2 4,320 0.0017 
Earthquake(Bldg. 707)b 0.0026 0.90 370 0.00019 6,480 3.2 4,320 0.0017 
·························•····················• .......................... ..................... .................. ........................... ................... ...................... . .......................... 
Earthquake (Bldg. 371) 0.000094 0.58 544 0.00027 6,350 3.2 4,230 0.0017 

Earthquake (Bldg. 371) c 0.000094 0.31 1,590 0.00080 18,500 9.3 12,400 0.0050 
Earthquake (Bldg. 707 A) d 0.0026 0.38 570 0.00029 ll,900 6.0 9,980 0.0040 

Earthquake (Bldg. 371) 0.000094 1.13 439 0.00022 5,120 2.6 3,420 0.0014 
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Oo ...... 

0/fsite Public Maximally 
Exposed Individual 

Consequences 

Probability of 
Acdtlent Process a Latent 

Frequency Duration Dose Cancer 
Accident Scenario (per year) (years) (mrem) Fatality 

Other High-Efficiency Particulate Air Filter Media 

Alternative I (No Action) 
Neutralize, Dry and Store at Rocky Aats a Earthquake (Bldg. 371) 0.000094 0.02 439 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Aats Earthquake (Bldg. 707) 0.0026 0.01 914 ....................................................................................... ................................................ ...................... .................... ................. 
Blend Down at Rocky Aats Earthquake (Bldg. 371) 0.000094 0.02 555 

Earthquake(Bldg. 707)b 0.0026 0.02 370 ...................................................................................... ............................................... ....................... ...................... .................. 
Sonic Wash at Rocky Aats Earthquake (Bldg. 371) 0.000094 0.01 544 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Aats Earthquake (Bldg. 371) c 0.000094 0.01 1,590 

Earthquake (Bldg. 707 A) d 0.0026 0.01 570 

Alternative 4 (Combination) 
Repackage at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.021 353 __ 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
a Building 707 is designated as an alternate location for the Shred and Blend Down process at Rocky Aats. 
b Mediated electrochemical oxidation process in Building 371. 
c Final calcination process in Building 707 A. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

0.00022 

0.00046 ........................ 
0.00028 
0.00019 ......................... 
0.00027 

0.00080 
0.00029 

0.00018 

0/fsite Public 
Population 

Consequences 

Number of 
Dose Latent 

(person- Cancer 
rem) Fatalittes 

5,120 2.6 

16,000 8.0 ............... .................... 
6,480 3.2 
6,480 3.2 ............... ....................... 
6,350 3.2 

18,500 9.3 
11,900 6.0 

6170 3.1 

Noninvolved 
Onsite Worker 
Consequences 

Probability of 
a Latent 

Dose Cancer 
(mrem) Fatality 

3,420 0.0014 j 

I 

10,700 o.oo43 I 

·······················] 
4,320 0.0017 I 

4,320 0.0017 ! 

................ ........................ ~ 
4,230 0.0017 I 

I 

! 

12,400 0.0050 
9,980 0.0040 

4120 0.0016 
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Table 4-31 Risks Due to Accidents with Filter Media Residues 

Offsite Public Maximally 
Exposed Individual Risk 
(Probability of a Latent 

Accident Sce111lrio Cancer Fatality) 

IDC 331 Ful Flo Filter Media 

Alternative I (No Action) 
4.9xto·9 Neutralize, Dry and Store at Rocky Flats a Earthquake(Bidg. 371) 

Composite 7.0xto·9 

Alternative 2 (without Plutonium Separation) 

Blend Down at Rocky Flats Earthquake (Bldg. 371) s.ox1o·9 

Composite (Bldg. 371) 7.0x10"9 

Earthquake(Bidg.707~b 9.1x1o-8 

Composite (Bldg. 707) 9.3x10"8 

···················································································································· ........................................................ ............................................. 
Sonic Wash at Rocky Flats Earthquake (Bldg. 371) 3.3xto·9 

Composite 4.7xto·9 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats Earthquake (Bldg. 371) 5.2xto·9 

Composite l.Oxlo-8 

Earthquake (Bldg. 707 A) 5.9xto·8 

Composite 6.0xto·8 

IDC 338 High-Emciency Particulate Filter Media 

Alternative I (No Action) 
2.3xlo-8 Neutralize, Dry and Store at Rocky Flats a Earthquake (Bldg. 371) 

Composite 3.3xto·8 

Alternative 2 (without Plutonium Separation) 
2.5xto·7 Vitrify at Rocky Flats Earthquake (Bldg. 707) 

Composite 2.5xto·7 
........................................................................................................................... ······················································· ............................................... 

Blend Down at Rocky Flats Earthquake (Bldg. 371) 2.3xto·8 

Composite (Bldg. 371) 3.3xto·8 

Earthquake (Bldg. 707) b 4.3xlo-7 

Composite (Bldg. 707) b 4.4xto·7 
..................................................................................................................... ........................................................ .............................................. 

Sonic Wash at Rocky Flats Earthquake (Bldg. 371) 1.5xto·8 

Composite 2.lxto·8 

Alternative 3 (with Plutonium Separation) 
2.3xto·8 Mediated Electrochemical Oxidation at Rocky Flats Earthquake (Bldg. 371) 

Composite 4.5xto·8 

Earthquake (Bldg. 707 A) 2.8xlo-7 

Composite 2.9xlo-7 

Offsite PubUc 
Population Risk 

(Number of Latent 
Cancer Fatalities) 

0.000058 
0.000082 

0.000058 
0.000082 

0.0016 
0.0016 

····································· 
0.000039 
0.000055 

0.000061 
0.00011 
0.0012 
0.0013 

0.00027 
0.00038 

0.00044 
0.00044 ..................................... 
0.00027 
0.00039 
0.0076 
0.0077 ..................................... 

0.00017 
0.00024 

0.00027 
0.00049 
0.0059 
0.0060 

Noninvoh>ed Onsite 
Worker Risk 

(Probability of a lAtent 
Cancer FataUty) 

3.Ixlo-8 

4.3xlo-8 

3.1x1o-8 

4.4x1o-8 

8.5x1o-7 

8.7x10"7 

·--------····z:·i~-io:s·--·----·····1 
2.9xto·8 

1 

i 

3.3xto·8 

4.7xto·8 

8.3xlo-7 

8.4xlo-7 

l.4xto·7 

2.Ixto·7 

2.3xto·6 

2.4xto·6 
......................................... 

l.5xto·7 

2.1x1o·7 

4.0xl0-6 
4.1xl0"6 

········································ 
9.2xlo-8 

1.3xto·7 

1.4xto·7 

2.1xto·7 

4.0xlo-6 

4.2xlo-6 
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Of/site Public Maximally 
Exposed Individual Risk 
(Probability of a Latent 

Accident Scenario Cancer Fatality) 

Alternative 4 (Combination) 
2.3x10"8 Neutralize and Dry at Rocky Flats Earthquake (Bldg. 371) 

Composite 3.3x1o·8 

Other High-Efficiency Particulate Air Filter Media 

Alternative 1 (No Action) 
4.1xto·10 Neutralize, Dry and Store at Rocky Flats a Earthquake(B1dg. 371) 

Composite s.sx1o·10 

Alternative 2 (without Plutonium Separation) 
1.2xto·8 Vitrify at Rocky Flats (High-Efficiency Particulate Air only) Earthquake(B1dg. 707) 

Composite 1.2xto·8 
....................................................................................................................... ....................................................... ············································· 

Blend Down at Rocky Flats Earthquake (Bldg. 371) s.2x1o·10 

Composite (Bldg. 371) 7.4xto·IO 
Earthquake(Bidg. 707)b 9.6xto·9 

Composite (Bldg. 707) b 9.8x1o·9 
..................................................................................................................... ....................................................... ............................................. 

Sonic Wash at Rocky Flats Earthquake (Bldg. 371) 2.6xto·IO 
Composite 3.6x1o·10 

Alternative 3 (with Plutonium Separation) 
7.5x1o·10 Mediated Electrochemical Oxidation at Rocky Flats Earthquake (Bldg. 371) 

Composite 1.4xto·9 

Earthquake (Bldg. 707 A) 7.4xto·9 

Composite 7.5xto·9 

Alternative 4 (Combination) 
9.6x1o·9 Repackage at Rocky Flats Earthquake (bldg. 707) 

Composite (bldg. 707) 9.8x1o·9 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Building 707 is designated as an alternate location for the Shred and Blend Down process at Rocky Flats. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

Offsite Public 
Population Risk 

(Number of Latent 
Cancer Fatalities) 

0.00027 
0.00038 

4.8xto·6 

6.8xto·6 

0.00021 
0.00021 ...................................... 
6.1x1o·6 

8.6xl0"6 

0.00017 
0.00017 

····································· 
3.0x1o·6 

4.2x1o·6 

8.7x1o·6 

0.000016 
0.00015 
0.00016 

0.00017 
0.00017 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

1.4x1o·7 

2.1x1o·7 

2.6x1o·9 

3.6x1o·9 

l.lxl0"7 
1.1x1o·7 

........................................ 
3.2x1o·9 

! 4.6xto·9 

9.0x1o·8 
1 

9.2x1o·8 • 
........................................ ! 

1.6xl0"9 

2.2xto·9 
1 

4.7xto·9 I 

6.7xl0·9 
I 

l.Oxl0"7 
l.lxl0·7 

I 

9.0x1o·8 I 

9.1x1o·8 
I 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

0 Other Filter Media - The highest consequences to all three receptors would occur if DOE decides to 
implement the mediated electrochemical oxidation technology at Rocky Flats and a major earthquake 
occurs strong enough to collapse Building 371 during the processing of the residues prior to final 
calcination. 

The highest risk to the public maximally exposed individual is estimated to be 1.2x1o-8 and would occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the vitrification 
technology. This individual's chance of incurring a latent cancer fatality would be increased by less than 
one in ten million. The highest risk to the public population is estimated at 0.00021 and would also occur 
due to an earthquake during processing of the residue in Rocky Flats Building 707 for the vitrification 
technology. The highest risk to the noninvolved worker is estimated to be 1.1x1o-7 and would occur due 
to the same accident as for the maximally exposed individual and public population. This individual's 
chance of incurring a latent cancer fatality would be increased by less than one in a million. 

4.7 IMPACTS OF MANAGING SLUDGE RESIDUES 

The inventory of sludge residues weighs 619 kg (1 ,364 lb ), including 26.7 kg (58.9 lb) of plutonium. The 
entire inventory is stored in 54 drums (with about 270 internal metal containers) and 34 other small individual 
containers. 

As discussed in Chapter 2, the alternatives for sludge residues include one technology under the No Action 
Alternative, two technologies under the Process without Plutonium Separation Alternative, one technology 
under the Process with Plutonium Separation Alternative, and one technology under Alternative 4. The 
preferred processing technology is to filter/dry the residue at Rocky Flats. A small portion of the sludge 
residue inventory (7 kg [ 15 lb]) is broken out into a separate subcategory because no processing technology 
is available for this material under the Process With Plutonium Separation Alternative and it has a different 
technology under Alternative 4. 

This section presents the environmental impacts of managing the entire inventory of sludge residues under each 
of the technlogies. The results in this section were used in the calculation of the total impacts of the No Action 
Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, respectively, and of 
the management approaches which are presented in Section 4.22. 

4.7.1 Products and Wastes 

Every processing technology for sludge residues would generate some quantity of transuranic waste and would 
prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low-level 
waste, which would be disposed of routinely using existing procedures at Rocky Flats. A small portion of the 
low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would also 
be disposed of routinely using existing procedures. The No Action Alternative would generate stabilized 
residues that would have to remain in storage indefinitely. The Process without Plutonium Separation 
Alternative would generate transuranic waste directly from the residue. In some of the processing technologies 
the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter (55-gal) 
drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues (Alternative 
4), then the stabilized residues could be disposed in WIPP as transuranic waste. 

High-level waste and salts tone will not be generated from sludge residues because none of the technologies 
involve shipping the residues to the Savannah River Site for plutonium separation. If plutonium is separated 
at Rocky Flats, it would be stored securely onsite until a decision is made on its disposition. No increase in 
proliferation risk would result and this plutonium would not be used for nuclear explosive purposes. This 
separated plutonium would also contain the americium from the sludge residues. 
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Chapter 4 -Environmental Consequences 

The solid plutonium-bearing products and wastes that would be generated from sludge residues under each 
of the technologies are presented in Table 4-32. The shaded areas of Table 4-32 indicate types of solid 
products and wastes that would not be generated under the various technologies. The products and wastes 
from the preferred processing technologies are presented in bold type. The largest amount of transuranic waste 
(653 drums) would be generated in the dissolve and oxidize technology. The two technlogies under 
Alternative 2 would generate only about one-third as much transuranic waste. The stabilized residues 
generated in Alternative 4 could be disposed of in WIPP, just like transuranic waste. Thus, this technology 
would generate over 1,100 drums (stabilized residues plus transuranic waste) to be sent to WIPP. The quantity 
of low-level waste would also be highest under the dissolve and oxidize technology, and much lower under 
all the other technologies. The site would manage this waste using routine procedures. The maximum amount 
of plutonium that could be separated from sludge residues is 25 kg (55 lb ). 

4.7.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the 
alternatives associated with the management of sludge residues. These impacts are presented for incident-free 
operation and postulated accident scenarios, respectively. The detailed site analyses are presented in 
Appendix D. No construction of new processing facilities is included in any of the alternatives, but DOE may 
need to modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.7.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-33. The impacts are those which are 
anticipated to occur as a result of process operations over whatever time period is necessary to process 
the entire inventory of sludge residues. The length of time necessary to process these residues will 
depend on which technology DOE decides to implement. Impacts associated with subsequent incident
free storage of stabilized residues, separated plutonium, and wastes would be much smaller than from 
processing. 

The highest estimated public maximally exposed individual dose in Table 4-33 is 7.3x1o-6 mrem, which 
would occur during the acid dissolve process at Rocky Flats. This hypothetical individual's latent fatal 
<:ancer risk would be increased by less than one in one-hundred billion. The highest public population 
radiation dose listed in Table 4-33 would also occur for the acid dissolve process, if DOE decides to 
implement this technology. This dose is estimated to be 0.00016 person-rem, which would cause far less 
than one additional latent fatal cancer among the population living near Rocky Flats. 

The highest involved worker population radiation dose would be 38 person-rem, which would occur if 
DOE decides to implement the acid dissolve technology. This dose would cause 0.015 additional latent 
cancer fatalities among the workers directly involved in the operation. Onsite workers who are not 
involved with the actual processing of the residues are designated as "noninvolved workers." The 
impacts to these workers would be expected to be much smaller than the impacts to the involved workers. 

' 0 Hazardous Chemical Impacts-The impacts of exposure to hazardous chemicals from the processing 
of sludge residues at Rocky Flats were not evaluated because hazardous chemicals are not expected to 
be released from the proposed operations at this site. 
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Table 4-32 Prod dW ------- - -- -------- ----- fl Slud2e Resid --- -- ------ ·- ----

- ---- ____ .... 
Stabilized Residues Transuranic Waste High-Level Waste Separated Low-Level Waste 

(Drums) 0 (Drums) 0 (Canisters of Glass) b Plutonium (kg) c (Drums) a 

IDC 089, 099 and 332 Sludge Residues 

Alternative 1 (No Action) 
Filter/Dry and Store at Rocky Flats 45 2 I 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 3 I 

·················································································· ..................................... .................................... ........................................... .................................... •••••••••••••••••••••• u ............. 

Blend Down at Rocky Flats 8 I 

Alternative 4 (Combination) 
6d Repackage at Rocky Flats 2 1 

Other Sludge Residues 

Alternative 1 (No Action) 
Filter/Dry and Store at Rocky Flats 1,095 60 127 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 216 127 

·················································································· ··································· ................................... .......................................... .................................... ···································· 
Blend Down at Rocky Flats 212 127 

Alternative 3 (with Plutonium Separation) 
Dissolve and Oxidize at Rocky Flats 653 25 1,468 

Alternative 4 (Combination) 
Filter/Dry at Rocky Flats 1,095d 60 127 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, I 0 feet (300 em) tall, and contains approximately 3,700 pounds (I ,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WlPP as transuranic waste. 

Saltstone 
(cubic meters) 

............................. 

................................ 

Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The storage capacities at each site are adequate to store the products and wastes listed 
in this table. The impacts due to the preferred processing technologies are presented in bold type. 
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Table 4-33 Radiol I 1m - ----- --- ---ts Due to Incident-F M - -- -. ----- ~--- ---t of Slud2e Resid ---
Offsite Public Maximally Maximally Exposed 
Exposed Individual Risk Offsite Public Population Individual Involved Worker 

Probability of a 
Probability of a Number of Latent Cancer 

Dose Latent Cancer Dose Latent Cancer Dose Fatality per 
(mrem) Fatality (person-rem) Fatalities (mremlyr) year 

IDC 089, 099 and 332 Sludge Residues 

Alternative I (No Action) 
1.4xl0-7 7.0xio- 14 Filter, Dry and Store at Rocky Flats 2.8x1o-6 1.4xl o-9 2,000 0.0008 

Alternative 2 (without Plutonium Separation) 
4.6xio-8 2.3xl0-14 1.9xl0-6 9.5xlo- 10 

····-~-~~~!-~t~~-~?.~-~t~!~!-~ ............................................. 2,000 0.0008 
... i.ii~-io:s··· ·······i-:9~"j"(j:i4""""""" ······i·.·6~"io:6······ ·····-s:a~·i·a:m······ 

.......................... ................................... 
Blend Down at Rocky Flats 2,000 0.0008 

Alternative 4 (Combination) 
Repackage at Rocky Flats 4.0xto·8 2.0xto·14 1.6xto·6 8.0xto·10 2,000 0.0008 

Other Sludge Residues 

Alternative I (No Action) 
3.6xl0·6 1.8xl0·12 3.9xl0·8 Filter, Dry and Store at Rocky Flats 0.000077 2,000 0.0008 

Alternative 2 (without Plutonium Separation) 
1.3xl0·6 6.5xl0-13 2.5xl0·8 ..... Y.~~~-~L~~-~-?.~-~t!:!.~!~ ............................................. 0.000050 2,000 0.0008 

···3".·6-~i·o:;;··· ·······i-:8~-io:ir······ 
............................... 

······i9~-io:s······· 
.. ......................... ................................ 

Blend Down at Rocky Flats 0.000077 2,000 0.0008 

Alternative 3 (with Plutonium Separation) 
7.3xl0-6 3.7xl0- 12 8.0xl0·8 Acid Dissolve at Rocky Flats 0.00016 2,000 0.0008 

Alternative 4 (Combination) 
Filter and Dry at Rocky Flats 3.6xto·6 t.8xto·12 0.000077 3.9xto·8 _ _bOOO 

--
0.0008 

Note: The impacts due to the preferred processing technology are presented in bold type. 
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Involved Worker 
Population 

Number of 
Dose Cancer 

(person-rem) Incidences 

1.0 0.00040 

0.23 0.000092 .............................. ......................... , 
0.23 0.000092 

0.18 0.000072 

25 0.010 

6.4 0.0026 .............................. ........................ , 
6.4 0.0026 

38 0.015 

11 0.0044 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

4. 7.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
sludge residues are summarized and presented in this section. The detailed analysis of onsite accidents, with 
the associated assumptions, is presented in Appendix D, Section 0.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A composite of the risks due to major onsite 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-34. The 
onsite accident frequencies are given on a per year basis because many accidents, such as earthquakes, are 
commonly expressed this way. The duration of each process is given in years. The actual probability of 
occurrence of each onsite accident can be obtained by multiplying the accident frequency times the 
technology's duration. In this way, the calculated probabilities are based on the total amount of residue in this 
category rather than a standard unit of time. The impacts of accidents during post-processing interim storage 
are presented for all the plutonium residues and scrub alloy combined in Section 4.14. 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-33, for each 
of the sludge residue processing technologies. The public maximally exposed individual is a hypothetical 
individual who resides at the site boundary in the downwind direction. The public population is defined as 
the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an 
individual worker who is located 100 m (328 ft) or more downwind from the release point when an accidental 
release of radioactive material occurs. 

The highest consequences to all three receptors for sludge residues other than IDC 089, 099 and 332, would 
occur if DOE decides to implement the blend down technology and a major earthquake strong enough to cause 
the breach of Building 371 occurs during the 0.062 years of residue processing at Rocky Flats. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-35, for each of the four sludge residue 
processing technologies. The risk associated with the highest risk accident and a composite risk associated 
with all major accidents are both presented. 

The highest risk to the public maximally exposed individual for sludge residues other than IDC 089, and 99 
and 332, is estimated to be 1.2x10·7, which is due to an earthquake during processing of the residue with the 
blend down technology in Rocky Flats Building 707. This individual's chance of incurring a latent cancer 
fatality would be increased by less than one in one million. The highest risk to the public population is 
estimated to be 0.0022 latent cancer fatalities, which is also due to an earthquake during processing of the 
residue with the blend down technology in Building 707. The highest risk to the individual noninvolved onsite 
worker is estimated to be 1.1 x 1 o-6, which is due to the same accident scenario in the same technology. This 
individual's chance of incurring a latent cancer fatality would be increased by less than one in a hundred 
thousand. 

4.8 IMPACTS OF MANAGING GLASS RESIDUES 

The inventory of glass residues weighs 134 kg (295lb), including 5.1 kg (11.2lb) of plutonium. The entire 
inventory is stored in 10 drums with no internal metal containers. 

4-88 



-l:o. 
Co 
'0 

Table 4-34 Accident F -- p -------- ------- D - f dC ------ ---- ----- ------ for Accidents with Sludl!e Resid --
Offsite Public Maximally 

Exposed Individual 
Consequences 

Accident Process Probability of a 
Frequency Duration Dose Latent Cancer 

Accident Scenario (per year) (years) (mrem) Falaltty_ 

IDC 089, 099 and 332 Sludge Residues 

Alternative 1 (No Action) 
Filter, Dry and Store at Rocky Flats a Earthquake (Bldg. 371) 0.000094 0.01 521 0.00026 

Alternative 2 (without Plutonium Separation) 
Explosion (Bldg. 707) b Vitrify at Rocky Flats 0.00005 0.002 960 0.00048 

~~!.!~9.~.~~!:.~~-~~&· .. ?g.n.~ ..... 0.0026 0.002 914 0.00046 ·········································································· ................... ..................... ............... .............................. 
Blend Down at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.035 105 0.000053 

Earthquake (Bldg. 371) d 0.000094 0.035 !57 0.000079 

Alternative 4 (Combination) 
Repackage at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.015 228 0.00011 

Other Sludge Residues 

Alternative 1 (No Action) 
Filter, Dry and Store at Rocky Flats a Earthquake (Bldg. 371) 0.000094 0.20 692 0.00035 

Alternative 2 (without Plutonium Separation) 
Explosion (Bldg. 707) b Vitrify at Rocky Flats 0.00005 0.062 960 0.00048 

!?.~.9.~.~~~.{~-~?.~: .. ?g?.) .. ~ ..... 0.0026 0.062 914 0.00046 ............................................................................. . ................... ..................... ••••••••••••n• ........... u ............... 

Blend Down at Rocky Flats Earthquake (Bldg. 707) 0.0026 0.062 1,520 0.00076 
Earthquake (Bldg. 371) d 0.000094 0.062 2,290 0.0011 

Alternative 3 (with Plutonium Separation) 
Dissolve and Oxidize at Rocky Flats Criticality (Bldg. 371) e 0.0001 0.88 790 0.00040 

Earthquake (Bldg. 707 A) f 0.0026 0.061 760 0.00038 

Alternative 4 (Combination) 
Filter and Drv at Rockv Flats Earthauake lBldl!. 371) 0.000094 0.20 692 0.00035 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Highest consequence accident for this processing technology. 
c Highest risk accident for this processing technology. 
d Building 371 is designated as an alternate location for the Blend Down process at Rocky Flats. 
e Acid dissolution process in Building 371. 
f Final calcination process in Building 707 A. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

Noninvolved I 
0/fsite Public Population Onsite Worker 

Conse uences Consequences I 

Number of Probability of a 
Dose Latent Cancer Dose Latent Cancer 1 

I (person-rem) Fatalities (mrem) Fatality 

6,080 3.0 4,050 0.0016 

16,800 8.4 11,200 0.0045 

..... )~:222 ...... 8.0 ... ~2:?.22 .. 0.0043 . .......................... . .......................... , 
1,830 0.9 1,220 0.00049 
1,830 0.9 1,220 0.00049 

4,000 2.0 2,670 0.0011 

8,070 4.0 5,380 0.0022 

16,800 8.4 11,200 0.0045 

..... ..1.~:222 ...... 8.0 .)2:7.22 .. 0.0043 ! . ........................ .............................. 1 

26,700 13 17,800 0.0071 
I 

26,700 13 17,800 0.0071 

I 

6,980 3.5 321 0.00013 
I 

15,800 7.9 13,300 0.0053 I 

8070 4.0 5 380 0.0022 I 
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Table 4-35 Risks Due to Accidents with Slud2e Resid ---

0/fsite Public Maximally Exposed 
Individual Risk 

(Probability of a Latent 
Accident Scenario Cancer Fiua/ity) 

IDC 089, 099 and 332 Sludge Residues 

Alternative 1 (No Action) 
2.5x1o·10 Filter, Dry and Store at Rocky Flats a Earthquake (Bldg. 371) 

Composite 4.0x1o·10 

Alternative 2 (without Plutonium Separation) 
2.4xto·9 Vitrify at Rocky Flats Earthquake(Bldg. 707) 

f.~~P.?.~!~~ ...................................... 2.5xto·9 

······························································································ •••••••••••u••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Blend Down at Rocky Flats Earthquake(Bldg. 707) 4.8xl0"9 

Composite (Bldg. 707) 5.8xlo·9 

Earthquake(Bldg.371)b 2.6xto·IO 
Composite (Bldg. 371) b 5.5xl0"10 

Alternative 4 (Combination) Earthquake (Bldg. 707) 4.5xto·9 

Repackage at Rocky Flats Composite (Bldg. 707) 4.7xto·9 

Other Sludge Residues 

Alternative 1 (No Action) 
Filter, Dry and Store at Rocky Flats a Earthquake (Bldg. 371) 6.5xl0·9 

Composite 1.0x1o·8 

Alternative 2 (without Plutonium Separation) 
7.4xl0·8 Vitrify at Rocky Flats Earthquake (Bldg. 707) 

f.~~.P.?.~!~~ ...................................... 7.7x1o·8 

······························································································ ···························1:2~"j()=7···························· 
Blend Down at Rocky Aats Earthquake(Bldg. 707) 

Composite (Bldg. 707) 1.3x1o·7 

Earthquake (Bldg. 371) b 6.6xl0"9 

Composite (Bldg. 371) b 9.7x1o·9 

Alternative 3 (with Plutonium Separation) 
3.5xto·8 Dissolve and Oxidize at Rocky Flats Criticality (Bldg. 371) c 

Composite 4.3x10"8 

Earthquake (Bldg. 707 A) d 6.0xto·8 

Composite 6.2xto·8 

Alternative 4 (Combination) 
Filter and Dry at Rocky Flats Earthquake (Bldg. 371) 6.5xl0"9 

Composite l.Oxto·8 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
a Building 371 is designated as an alternate location for the Blend Down process at Rocky Aats. 
b Acid dissolution process in Building 371. 
c Final calcination process in Building 707 A. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

0/fsite Public 
Population Risk 

(Number of Latent 
Cancer Fatalities) 

2.9xto·6 

4.6xto·6 

0.000042 
0.000043 ...................................... 
0.000083 
0.00010 
3.0xl0·6 

6.4x10"6 

0.000078 
0.000083 

0.000076 
0.00012 

0.0013 
0.0013 ······································ 
0.0022 
0.0022 

0.000078 
0.00011 

0.00031 
0.00042 
0.0013 
0.0013 

0.000076 
0.00012 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Falil/itJ) 

l.5xto·9 

2.5xto·9 

2.2x1o·8 

2.3xto·8 

······································ 
4.4xl0·8 

5.4x1o·8 

l.6xJ0·9 

3.4x1o·9 

4.2xto·8 

4.4xto·8 
I 

4.0xl0·8 

6.4xl0"8 

6.9x1o·7 1 

···········+i~·i~~~············l 
I.2xto·6 

4.1xto·8 

6.0xto·8 

l.lx1o·8 

8.1x1o·8 

8.4xto·7 

6.0x1o·7 

4.0xto·8 

6.4xto·8 
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Chapter 4 -Environmental Consequences 

As discussed in Chapter 2, the alternatives for glass residues include one technology under the No Action 
Alternative, three technologies under the Process without Plutonium Separation Alternative, one technology 
under the Process with Plutonium Separation Alternative and one technology under Alternative 4. The 
prefenred processing technology is to neutralize and dry the glass residues at Rocky Flats. 

This section presents the environmental impacts of managing the entire inventory of glass residues under each 
of the six technologies. The results in this section were used in the calculation of the total impacts of the No 
Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, respectively, 
and of the management approaches which are presented in Section 4.22. 

4.8.1 Products and Wastes 

Every processing technology for glass residues would generate some quantity of transuranic waste and would 
prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low-level 
waste, which would be disposed of routinely using existing procedures at Rocky Flats. A small portion of 
the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would 
also be disposed of routinely using existing procedures. The No Action Alternative would generate stabilized 
residues, containing plutonium in excess of the safeguards termination limits. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4 ), then the stabilized residues could be disposed of in WIPP as transuranic waste. 

High-level waste and saltstone will not be generated from glass residues because none of the technologies 
involve shipping the residues to the Savannah River Site for plutonium separation. If plutonium is separated 
at Rocky Flats, it would be stored securely onsite until a decision is made on its disposition. No increase in 
proliferation risk would result and this plutonium would not be used for nuclear explosive purposes. This 
separated plutonium would also contain the americium from glass residues. 

The solid plutonium-bearing products and wastes that would be generated from glass residues under each of 
the technologies are presented in Table 4-36. The shaded areas of Table 4-36 indicate types of solid products 
and wastes that would not be generated under the various technologies. The products and wastes from the 
preferred processing technology are presented in bold type. The largest amount of transuranic waste 
(145 drums) would be generated in the mediated electrochemical oxidation technology. The three technologies 
under Alternative 2 would generate only about one-third as much transuranic waste. The stabilized residues 
generated in Alternative 4 could be disposed of in WIPP, just like transuranic waste. Thus, this technology 
would generate only 18 drums (stabilized residues plus transuranic waste) to be sent to WIPP. The quantity 
of low-level waste would also be highest under the mediated electrochemical oxidation technology, and much 
lower under all the other technologies. The site would manage this waste using routine procedures. The 
maximum amount of plutonium that could be separated from glass residues is 5 kg ( 11 lb ). 

4.8.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts that could result from the alternatives 
associated with the management of glass residues. These impacts are presented for incident-free operation and 
postulated accident scenarios, respectively. The detailed site analyses are presented in Appendix D. 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 
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Table 4-36 Products and Wastes from Glass Residues 

St4bilked Residues TrlliiSuranic Waste High-Level Waste Separated Low-Level Waste 
(Drums) • (Drums)• (Canisters of Glass) b Plutonium (kg) c (Drums)• 

Alternative I (No Action) 
Neutralize, Dry and Store at Rocky Flats 7 11 27 

Alternative 2 (without Plutonium Separation) 

... Y.~~~.~.~~.~?.~~r..~~!~ ........................................ 41 27 ......................... " ................ ................................... .............................................. ...................................... . ................................... 

.. }~!.<:!?.~ .. ~.?.~~.~~.~?.~.~¥..~~!~ .............................. 41 27 ..................................... ................................... . ...................................... . .................................... . ................................... 
Sonic Wash at Rocky Flats 48 27 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at 145 5 321 

Rocky Flats 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats 7d 11 27 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1 ,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Notes: 

Saltstone 
(cubic meters) 

.. ......................... ~ .... 

. .................................... 

Shaded areas indicate the types of solid products and waste that would not be generated; the products and wastes from the preferred processing technology are presented in bold type. 
The storage capacities at each site are adequate to store the products and wastes listed in this table. 
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Chapter 4- Environmental Consequences 

4.8.2 . .1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-37. The impacts due to the preferred 
processing technology are presented in bold type. The impacts are those which are anticipated to occur 
as a result of process operations over whatever time period is necessary to process the entire inventory 
of Raschig ring and glass residues. The length of time necessary to process these residues will depend 
on which technology DOE decides to implement. Impacts associated with subsequent incident-free 
storage of stabilized residues, separated plutonium, and wastes would be much smaller than from 
processing. 

The highest estimated public maximally exposed individual dose in Table 4-37 is 1.8xto·6 mrem, which 
would occur during the mediated electrochemical oxidation process at Rocky Flats. This hypothetical 
individual's latent fatal cancer risk would be increased by less than one in one trillion. The highest public 
population radiation dose listed in Table 4-37 would also occur for the mediated electrochemical 
oxidation process, if DOE decides to implement this technology. This dose is estimated to be 
0.000038 person-rem, which would cause far less than one additional latent fatal cancer among the 
population living near Rocky Flats. 

The highest total involved worker population radiation dose would be 1.9 person-rem, which would occur 
if DOE decides to implement either the sonic wash or mediated electrochemical oxidation technology. 
This dose would cause far less than one additional latent fatal cancer among the workers directly involved 
in either operation. Onsite workers who are not involved with the actual processing of the residues are 
designated as "noninvolved workers." The impacts to these workers would be expected to be much 
smaller than the impacts to the involved workers. 

0 Hazardous Chemical Impacts-The impacts of exposure to hazardous chemicals from the processing 
of glass residues at Rocky Flats were not evaluated because hazardous chemicals are not expected to be 
released from the proposed operations at this site. 

4.8.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with glass 
residues are summarized and presented in this section. The detailed analysis of onsite accidents, with the 
associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this s1~ction for the purpose of consequence and risk comparison. A composite of the risks due to major onsite 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-38. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accident during post-emergency interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 
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lim Table 4-37 Radiol D 

~- ~ ~ 

_..., ____ -- --
O,Hriie PubiU: MllXimaUy 

Exposed Individual 
Probability of 

Dose. Latent Cancer 
(mrem) Fatality 

Alternative 1 (No Action) 
Neutralize, Dry and Store at Rocky Flats N/E -

Alternative 2 (without Plutonium Separation) 
2.1xto·7 l.Oxlo-13 Vitrify at Rocky Flats ............................................................................................. 
·7·:i-~10::r """"i6~"ii)::i3""""" .... ~!.:!?~ .. ~?.~~-~~-~?.:~¥..~~~~~---······································· ················· ........................... 

Sonic Wash at Rocky Flats N/E -
Alternative 3 (with Plutonium Separation) 

1.8x10·6 9.0x10·13 Mediated Electrochemical Oxidation at Rocky Flats 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats N/E - ----

NIE = no emissions-therefore, there are no radiological impacts to the public 
Note: The impacts due to the preferred processing technology are presented in bold type. 

~ Incid ~ F M .. _._ -·- -- fGI Resid -------............ - .... _ ----- --
MllXimalty Exposed 

Of/site PubUe Population Individual Involved Worker 

Number of pt{lbafiility of a 
Ihlse Latent Cancer Ihlse i.lltent Cancer 

(perso•rem) FiltOlities (mremlyr) Fatality per year 

N/E - 2,000 0.0008 

8.6x10-6 4.3xlo-9 2,000 0.0008 . ....................... 
·······;;:5~·io:9······· 

................... .............................. 
0.000015 2,000 0.0008 ........................ . ........................... ................... ······························ 

N/E - 2,000 0.0008 

0.000038 1.9x10·8 2,000 0.0008 

N/E - 2000 0.0008 

Involved Worker Population 
Number of 

Dose Latent Cancer 
(pets on-rem) Fatalities 

1.6 0.00064 

1.0 0.00040 ........................ ···························· 
1.1 0.00044 . ....................... ···························· 
1.9 0.00076 

1.9 0.00076 

1.5 0.00060 
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Table 4-38 Accident F -- p ------- - -...... --......... D - -----... , ... dC ~ for Accid - ··.hGI 
~ Resid 

0/fsite Public Maxintlllly 
Exposed Individual 

Consequences 

ProbabiliJy of 
Accident Process a Latent 

Frequency Duration Dose Cancer 
Accident Scenario (per ;year) (years) (mrem) Fatality 

Alternative 1 (No Action) 
Neutralize, Dry, and Store at Rocky Rats a Earthquake (Bldg. 371) 0.000094 0.037 754 0.00038 

Alternative 2 (without Plutonium Separation) 
Explosion (Bldg. 707) b Vitrify at Rocky Rats 0.00005 0.012 960 0.00048 
Earthquake(Bldg. 707)c 0.0026 0.012 914 0.00046 

········································································· ........................................... ...................... .................. ···················· ························· 
Blend Down at Rocky Flats Earthquake (Bldg. 371) 0.000094 0.014 2,000 0.0010 

Earthquake(Bldg. 707)d 0.0026 0.014 1,330 0.00067 
········································································· ·········································· ····················· ................. ···················· ························· 

Sonic Wash at Rocky Flats Earthquake (Bldg. 371) 0.000094 0.037 453 0.00023 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Earthquake(Bldg. 37l)e 0.000094 0.019 1,480 0.00074 

Rocky Rats Earthquake (Bldg. 707 A) f 0.0026 0.0064 1,400 0.00070 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats Earthquake (Bldg. 371) 0.000094 0.037 754 0.00038 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Highest consequence accident for this processing technology. 
c Highest risk accident for this processing technology. 
d Building 707 is designated as an alternate location for the Blend Down process at Rocky Rats. 
e Mediated electrochemical oxidation process in Building 371. 
f Final calcination process in Building 707 A. 
Note: The impacts due to the proposed processing technology are presented in bold type. 

I 
0/fsite Public Population NoninvQhled 

Consequences Onsite Worker Consequences I 

-·t·i Dose Number of 
(person· Latent Cancer Dose Latent Cancer 

rem) F41alities (mrem) Fatality · 

8,800 4.4 5,870 0.0024 
I 

16,800 8.4 11,200 0.0045 
16,000 8.0 10,700 0.0043 .................. ......................... .................. ............................. 
23,300 12 15,600 0.0062 
23,300 23 15,600 0.0062 . ................ ························ ················· ····························· 
5,280 2.6 3,520 0.0014 

17,200 8.6 11,500 0.0046 
29,100 15 24,400 0.020 

8,800 4.4 5,870 0.0024 
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The consequences for the public and a noninvolved onsite worker are also presented in Table 4-38, for each 
of the six glass residue processing technologies. The public maximally exposed individual is a hypothetical 
individual who resides at the site boundary in the downwind direction. The public population is defined as 
the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an 
individual worker who is located 100m (328ft) or more downwind from the release point when an accidental 
release of radioactive material occurs. The highest consequences to the maximally exposed individual would 
occur if DOE decides to implement the blend down technology and a major earthquake strong enough to cause 
the breach of Building 371 occurs during the 0.014 years of residue processing at Rocky Flats. The highest 
consequences to the public population would occur if DOE decides to implement the blend down technology 
and a major earthquake strong enough to cause the breach of Building 707 occurs during the 0.014 years of 
residue processing at Rocky Flats. The highest consequences to the noninvolved onsite worker would occur 
if DOE decides to implement the mediated electrochemical oxidation technology and a major earthquake 
strong enough to cause the breach of Building 707 A occurs during the final calcination process at Rocky Flats. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-39, for each of the five glass residue 
processing technologies. The risk associated with the highest risk accident and a composite risk due to all 
major accidents are both presented. The risks associated with the preferred processing technology are 
presented in bold type. 

The highest risk to the public maximally exposed individual is estimated to be 2.4x1o-8, which is due to an 
earthquake during processing of the residue in Building 707 with the blend down technology at Rocky Flats. 
This individual's chance of incurring a latent cancer fatality would be increased by less than one in ten million. 
The highest risk to the public population is estimated to be 0.00042 latent cancer fatalities, which is also due 
to an earthquake during processing of the residue with the blend down technology. The highest risk to the 
individual noninvolved onsite worker is estimated to be 3.3x1o-7, which is due to a major earthquake strong 
enough to cause the collapse of Building 707 A during the final calcination for the mediated electrochemical 
oxidation process at Rocky Flats. This individual's chance of incurring a latent cancer fatality would be 
increased by less than one in a million. 
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Table 4-39 Risks Due to Accidents with Glass Residues 

Offsite Public Maximally 
Exposed Individual Risk 

(Probability of a Latent Cancer 
Accident Scenario Fatality) 

AUernative 1 (No Action) 
1.3xl0-9 Neutralize, Dry, and Store at Rocky Flats a Earthquake(B1dg. 371) 

Composite l.9x1o-9 

Alternative 2 (without Plutonium Separation) 
l.4xl0·8 Vitrify at Rocky Flats Earthquake (Bldg. 707) 

Composite l.5xl0·8 

······································································································ ······················································· ·····················-·i-.3~·io:9······················· Blend Down at Rocky Flats Earthquake (Bldg. 371) 
Composite (Bldg. 371) l.9x1o·9 
Earthquake(Bidg. 707)b 2.4xl0·8 

Composite (Bldg. 707) b 2.5xl0·8 
...................................................................................................... ······················································· ··························································· Sonic Wash at Rocky Flats Earthquake (Bldg. 371) 7.9x1o-10 

Composite l.lxl0-9 

Alternative 3 (with Plutonium Separation) 
l.3xl0-9 Mediated Electrochemical Oxidation at Rocky Flats Earthquake(Bldg. 371)c 

Composite 2.6x1o-9 

Earthquake(Bidg. 707A)d 1.2x1o·8 

Composite 1.2x1o·8 

Alternative 4 (Combination) 
1.3x1o-9 Neutralize and Dry at Rocky Flats Earthquake (Bldg. 371) 

Composite 1.9x10"9 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Building 707 is designated as an alternate location for the Blend Down process at Rocky Flats. 
c Mediated electrochemical oxidation process in Building 371. 
d Final calcination process in Building 707A. 
Note: The impacts due to the proposed processing technology are presented in bold type. 

Offsite Public 
Population Risk 

(Number of Latent 
Cancer Fatalities) 

0.000015 
0.000022 

0.00025 
0.00026 .................................... 

0.000015 
0.000022 
0.00042 
0.00044 

···········9:2;i·o=6··········· 

0.000013 

0.000015 
0.000028 
0.00024 
0.00025 

0.000015 
0.000022 

Noninvolved Onsite 
Worker Risk 

(Probability of a 
Latent Cancer 

Fatality) 

8.2x1o·9 
l.2xl0·8 

1.3xl0-7 
l.4xl0·7 

··············s:2~·io:9·············· 

l.2xl0·8 

2.3x1o·7 
2.3x1o·7 

··············4:9~·i·o:9·····•········ 

6.9xl0·9 

8.2xl0·9 

I.2xl0·8 

3.3xl0·7 

3.3xl0·7 

s.2x1o·9 

1.2x1o·8 
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4.9 IMPACTS OF MANAGING GRAPHITE RESIDUES 

The inventory of graphite residues weighs 1,880 kg ( 4,141 lb ), including 97.4 kg (214. 7 lb) of plutonium. The 
entire inventory is stored in 106 drums (with about 530 internal metal containers) and 39 small individual 
containers. 

As discussed in Chapter 2, the alternatives for graphite residues include one technology under the No Action 
Alternative, three technologies under the Process without Plutonium Separation Alternative, two technologies 
under the Process with Plutonium Separation Alternative, and one technology under Alternative 4. The 
preferred processing technology is to repackage the graphite residues at Rocky Flats. 

This section presents the environmental impacts of managing the entire inventory of graphite residues under 
each of the seven technologies. The results in this section were used in the calculation of the total impacts of 
the No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, 
respectively, and of the management approaches which are presented in Section 4.22. 

4.9.1 Products and Wastes 

Every processing technology for graphite residues would generate some quantity of transuranic waste and 
would prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low
level waste, which would be disposed of routinely using existing procedures at each site. A small portion of 
the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would 
also be disposed of routinely using existing procedures. The No Action Alternative would generate stabilized 
residues, containing plutonium in excess of the safeguards termination limits. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4), then these stabilized residues could be disposed of in WIPP as transuranic waste. 

High-level waste and saltstone would be generated only at the Savannah River Site if the residues were shipped 
to that site for plutonium separation. The final form for the high-level waste would be glass poured into 
stainless steel canisters, which would be stored at the Savannah River Site until a monitored geologic 
repository is ready to receive them. Saltstone is a cement form of low-level waste that is generated as a by
product of Savannah River Site tank farm operations and is routinely disposed of onsite in concrete vaults. 
If plutonium is separated at Rocky Flats or the Savannah River Site, it would be stored securely onsite until 
a decision is made on its disposition. No increase in proliferation risk would result and this plutonium would 
not be used for nuclear explosive purposes. Any plutonium separated at Rocky Flats would contain americium, 
while at the Savannah River Site the americium would go into the high-level waste. 

The solid plutonium-bearing products and wastes that would be generated from graphite residues under each 
of the technologies are presented in Table 4-40. The shaded areas of Table 4-40 indicate types of solid 
products and wastes that would not be generated under the various technologies. The products and wastes 
from the preferred processing technology are presented in bold type. The largest amount of transuranic waste 
(over 2,000 drums) would be generated in the technology to perform mediated electrochemical oxidation at 
Rocky Flats. The three technologies under Alternative 2 would each generate only about one-third as much 
transuranic waste as would the technology to perform mediated electrochemical oxidation at Rocky Flats, 
under Alternative 3. The other technology under Alternative 3 (preprocess at Rocky Flats, then mediated 
electrochemical oxidation and Purex at Savannah River Site) would only generate 119 drums of transuranic 
waste. The stabilized residues generated in Alternative 4 could be disposed of in WIPP, just like transuranic 
waste. Thus, this technology would generate almost 750 drums (stabilized residues plus transuranic waste) 
to be sent to WIPP. The quantity of low-level waste generated (almost 4,500 drums) would also be highest 
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Table ~0 Products and Wastes from Graphite Residues 

Stabilize. d Resitl .... '"s 1 ..... Th. rm.su. · .... ranic ... .... ,. ·.High·w. ., w11Stf1,~J··· ..• Sepatllletl. . • . 
~ms) 4 WtlSte ~l'lt.Y)~C::JP~isters qfGtiJssr. PlutoniUm fk~eY 

Alternative 1 (No Action) 
Repackage and Store at Rocky Flats 575 171 

Alternative 2 (without Plutonium Separation) 

Low-Level Waste 
_fprums)• 

376 

Saltstone 
(cuiJic meters) 

.... ~~JE.~~-~-~~-~?.~~x.!:!~~:! ................................................... -··-··-·'-··-··-······-··-j··········Z.~.? .............. j····-··················-··-··-··-~···· ......... ""; ............. 1 ............. 22§ .............................................. . 
····~i;~;~~~~~~YR:~~~-Fi;t~··········································· ......................... ~······- ··········~~~············· .......................... : ............................. : ......... ~·1·············¥~~··············1. ............................... . 
Alternative 3 (with Plutonium Separation) 

····~~~~f~~t::·::::::::~--~~- ----·--l·······bQ~··-········t-·····-··········;----·····-1· .. ··············~·······-j-········~i!~··············;······-·-··;:·-··-····· 
Savannah River Site 

Alternative 4 (Combination) 
Repacka~e at Rockv Flats I 575d I 171 I I I 376 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1 ,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Note: Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technology are presented in 

bold type. The storage capacities at each site are adequate to store the products and wastes in this table. 
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under the mediated electrochemical oxidation technology at Rocky Flats, and would be much lower under all 
the other technologies. The site would manage this waste using routine procedures. The maximum amount 
of plutonium that could be separated from graphite residues is 96 kg (212lb). 

4.9.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the 
alternatives associated with the management of graphite residues. These impacts are presented for incident
free operation and postulated accident scenarios. The detailed site and transportation analyses are presented 
in Appendices D and E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 mi). If DOE 
decides to ship the graphite residues to the Savannah River Site for mediated electrochemical oxidation/Purex 
processing, then 16 shipments would be required and the total round-trip shipping distance would be 
83,700 km (51,900 mi). 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.9.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-41. The impacts due to the preferred 
processing technology are presented in bold type. The impacts are those which are anticipated to occur as 
a result of process operations and transportation over whatever time period is necessary to process the entire 
inventory of graphite residues. The length of time necessary to process the graphite residues will depend 
on which technology DOE decides to implement. Impacts associated with subsequent incident-free storage 
of stabilized residues, separated plutonium, and wastes would be much smaller than from processing or 
transportation. 

The highest estimated public maximally exposed individual risk in Table 4-41 is 11 mrem, which could 
occur only during transportation. This hypothetical individual's cancer risk would be increased by less than 
one in one hundred thousand. The public maximally exposed individual risks near the sites would be much 
lower under all of the technologies. The highest total of the public population radiation doses listed in 
Table 4-41 would occur if DOE decides to implement the mediated electrochemical oxidation technology 
at the Savannah River Site. The sum of these doses is 1.6 person-rem, which would cause far less than one 
additional cancer among the population living near both sites and traveling along the truck route. The 
population living near the truck route would receive a much smaller radiation dose. 

The highest involved worker population radiation dose would be approximately 43 person-rem, which 
would occur if DOE decides to implement the mediated electrochemical oxidation technology at the 
Savannah River Site. This dose would cause 0.017 additional latent cancer fatalities among the workers 
directly involved in the operation. Onsite workers who are not involved with the actual processing of the 
residues are designated as "noninvolved workers." The impacts to these workers would be much smaller 
than the impacts to the involved workers. 
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Table 4-41 Radiological Impacts Due to Incident-Free Management of Graphite Residues 
1 OJl::.~' ~~-1·--:·:·· ~~---·· .,r;::.~=rker··l. ituli~'tvolJ;-:Womr 

-~ .... · .. . .. ..... ... OJl~JVHk .. 'fiP~c .I.J.............. . .. l'!l ...... ·..... .. .. 011. Wio 
~ ofa ·1 Dt1St ·1· Ntmi/iirof I ,.. ~of a 

Dos. e ·JIAtelll C .. flllt:eT · · ~o,_ IAtelll .... Canier . Dose .... JA/1 ..... ·.:. ellt.Catitu 
(mrem) · Fatality ,._) Fl)talities (mretn/yr) FlilllliJJ J!eryl!lll' 

IAltemfltive 1 (No Action) 
Repackage and Store at RockyFlats N/E N/E 2,000 0.0008 

Dosce 
(perso• 

,._) 

25 

Number of 
IAtelll Cancer 

Ftltalities 

0.010 

IAltemfltive 2 (without Plutonium Separation) 

::~~~~~~~~:::::::::::::::::::::::::t:t.~f:::~~1!l~::: ::t~:l::~+~l~~::=l==tm::=J==:=%~~::::: :~~:~::::::: ::::::%.~1===== 
!Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at 

--~=:~~=:~:-~;.:·-······----·---···--j··~:~t:t·j--·-l~¥1,~~-····· -~~~H-· ·--~~~;-·-j----·~~!····· ·······-~=-········ ········1!········ ·······---~~~g-········ 
Mediated Electrochemical Oxidation!Purex at 0.00012 6.0xl0" 11 0.014 7.0x10-6 2,000 0.0008 25 0.010 
Savannah River Sitea 

jAltemfltive 4 (Combination) 
Repacka2e at Rocky Flats N/E 

N/E = no emissions-therefore, there are no radiological impacts to the public 

N/E 2.000 0.0008 18 

a Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

0.0072 

Q 
$:> 

" ... 
~ 

I 
~ 
~ 

~-
§ 
~ a. 
~ 

~ 
~ 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

0 Hazardous Chemical Impacts-The processing of graphite residues at Rocky Flats would not involve 
airborne releases of hazardous chemicals. No carcinogenic chemicals would be released from the mediated 
electrochemical oxidation process at Savannah River Site. Noncancer health risks resulting from releases 
of phosphoric acid and ammonium nitrate are low; the Hazard Index values presented in Table ~2 are 
much less than one. The impacts due to the preferred processing technology are presented in bold type. 

4.9.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
graphite residues are summarized and presented in this section. The detailed analysis of onsite accidents, with 
the associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A wmposite of the risks due to major on site 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. The detailed analysis of transportation accidents, with the associated 
assumptions, is presented in Appendix E, Sections E.5 and E.6. 

The accident frequencies and process durations of the selected accidents are presented in Table ~3. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to Savannah River Site. The process duration for traffic accidents is given as the number of round trip 
shipments. Thus, the actual probability of a fatal traffic accident can be obtained by multiplying the frequency 
(fatal accidents per round-trip shipment) times the duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-43, for each 
of the seven graphite residue processing technologies. The public maximally exposed individual is a 
hypothetical individual who resides at the site boundary in the downwind direction. The public population 
is defined as the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is 
defined as an individual worker who is located 100m (328ft) or more downwind from the release point when 
an accidental release of radioactive material occurs. 

The highest consequences to the maximally exposed individual and public population would occur if DOE 
decides to implement the mediated electrochemical oxidation/Purex technology at the Savannah River Site and 
a major earthquake strong enough to cause the breach of Building 371 occurs during the 0.22 years of 
processing at Rocky Flats. The highest consequences to the noninvolved onsite worker would occur if DOE 
decides to implement the mediated electrochemical oxidation/Purex technology at the Savannah River Site and 
a major earthquake strong enough to cause the breach of the H-Canyon occurs during the 0.42 years of 
processing at the Savannah River Site. 
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Table 4-42 Cb lim tsD Incident-F M 
Of/site Public Of/site Public 

Maximally Exposed Indi•idual Population 

Number ofCancer 
Probability of a Incidences or 

Cancer Incidence lllJ'llll'd Index F G141ities" 

Alternative 1 (No Action) 
Repackage and Store at Rocky Flatsb N/E N/E NIE 

AUernative 2 (without Plutonium Separation) 
Cement at Rocky Flatsb N/E N/E N/E 

························································································ ................................... ·································· ................................... 
Vitrify at Rocky Flatsb N/E N/E N/E 

························································································ ·································· .................................... ....................................... 
Blend Down at Rocky Flatsb N/E N/E N/E 

AUernative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at NIE NIE NIE 

Rocky Flatsb ......................................................................................... .................................. ................................... .................................. 
Preprocess at Rocky Flatsb N/E N/E NIE 
Transport to Savannah River Site N/A N/A Q.OOQ21C 
Mediated Electrochemical Oxidation/Purex at N/E 2xlo-9 NIE 

Savannah River Sited, e 

AUernative 4 (Combination) 
Repackage at Rocky Flats N/E N/E N/E 

N/E =no emissions N/A =not applicable-the maximally exposed individual is undefined for vehicle emissions 
a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from this process; therefore, no associated health risks exist. 

tofG bite Resid --- - - ---

Maximally Exposed Worker 
Individual Worker Populalion 

Number of Cancer 
Probability of a Incidences or 

Cancer Incidence llamrd Index Fl(ttllities" 

N/E N/E NIE 

N/E N/E N/E .................................. . ................................. . ................................. 
N/E N/E N/E ..................................... . ................................... . ................................... , 
N/E N/E N/E 

N/E N/E N/E 

·································· .................................... ................................... 
NIE NIE NIE 
N/A N/A (c) 
N/E 2xlo-8 N/E 

N/E N/E NIE 

c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations 
collectively. However, the risk to the public dominates. See Appendix E, Section E.4 for additional information. 

d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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OJ1Site Pii1Jlie MIIXitnaliJ 
ExJI(1se41rtdiPi4util 

--_ CeuegueliUs 

Accident Proeess ProbabilitJ of a 
Frequeney Duration Dose Latent Cancer 

Accillent Scem:ui.o (per year) (years) (mrem) Fat4/ity 
Alternative 1 (No Action) 

Repackage and Store at Rocky Flats a Earthquake(Bidg. 707) 0.0026 0.23 1,520 0.00076 

Alternative 2 (without Plutonium 
Separation) Earthquake (Bldg. 371) 0.000094 0.32 1,000 0.00050 

Cement at Rocky Flats Explosion (Bldg. 707)b, c 0.00005 0.32 960 0.00048 

P.~h9.1!.~~-.(~_1_~~:.?.2Z> .. ~ .... 0.0026 0.32 667 0.00033 ........................................................................... . ....................... ·················· ................................ 
Vitrify at Rocky Flats Explosion (Bldg. 707) b 0.00005 0.23 960 0.00048 

~~~9.~.~-~-~~.1.?.~:.?.~2? .. ~---· 0.0026 0.23 914 0.00046 .................................................................................. . ......................... ..................... . ............................... 
Blend Down at Rocky Flats Earthquake(Bidg. 707) 0.0026 0.23 1,520 0.00076 

Earthquake(Bidg. 37l)e 0.000094 0.23 2,290 0.0011 

Alternative 3 (with Plutonium Separation) 
Earthquake(Bidg. 37l)f Mediated Electrochemical Oxidation at 0.000094 0.33 1,580 0.00079 

Rocky Flats Eartl!g_uake (Bldg. 707 A) g 0.0026 0.31 570 0.00029 

Preprocess at Rocky Flats Earthquake (Bldg. 371) 0.000094 0.22 2,470 0.0012 
Transport to Savannah River Site Traffic Fatality O.OOOIOper 16 N/A N/A 

shipment shipments 
Mediated Electrochemical Oxidation/ Earthquake(H-Canyon)j 0.000182 0.42 65 0.000033 

Purex at Savannah River Site 

Alternative 4 (Combination) 
Repackage at Rocky Flats Earthquake (Bid~. 707) 0.0026 0.23 1,520 0.00076 

N/ A = not applicable 
• The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Highest consequence accident for this processing technology. 
c Building 707 is designated as an alternate location for the Cement process at Rocky Rats. 
d Highest risk accident for this processing technology. 
e Building 371 is designated as an alternate location for the Blend Down process at Rocky Rats. 
r Mediated electrochemical oxidation process in Building 371. 

OJ.frite Pu1Jik Ntmittvolved 
Popul«tiim Omite Worker 
Olns~es Consequ.eliUs 

Number of 
Latent Probability of 

Dose Cancer liT a Latent 
(Persen- Trtiffic /)qse Cancer 

rem) Ftdalities (mrem) Fat4/ity 

26,700 13 17,800 0.0071 

11,700 5.9 7,780 0.0031 
16,800 8.4 11,200 0.0045 

.. .U.:?.22 ... 5.9 ... ?.:?.~2 ... 0.0031 . ............................. . .............................. 
16,800 8.4 11,200 0.0045 
16,000 8.0 10,700 0.0043 .................. .......................... ............... ·························· 
26,700 13 17,800 0.0071 
26,700 13 17,800 0.0071 

18,500 9.3 12,300 0.0049 
11,900 6.0 9,980 0.0040 

28,800 14 19,200 0.0077 
N/A 1.0 h N/A (i) 

2,930 1.5 20,800 0.017 

26,700 13 17,800 0.0071 

g Final calcination process in Building 707 A. 
h This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list in a single number because 
_ the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 
1 The consequence of a high-speed traffic accident would be at least one fatality among the transportation workers due to trauma. 
l HB-Line operates 60 percent of the time. Dose estimates assumed the HB-Line was operating at the time of the accident. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Chapter 4- Environmental Consequences 

The risks associated with each accident are calculated by multiplying the probability by the consequences. The 
risks to the public and an onsite worker are presented in Table 4-44, for each of the six graphite residue 
processing technologies. The risk associated with the highest risk accident and a composite risk due to all 
major accidents are both presented. The risks associated with the preferred processing technology are 
presented in bold type. 

The highest risk to the public maximally exposed individual is estimated to be 4.6xlo-7, which is due to an 
earthquake during processing of the residue with the repackage (under Alternatives 1 or 4) or the blend down 
technology in Rocky Flats Building 707. This individual's chance of incurring a latent cancer fatality would 
be increased by less than one in one million. The highest risk to the public population is estimated to be 
0.0080 latent cancer fatalities, which is also due to an earthquake during processing of the residue with either 
the repackage or the blend down technology in Building 707. The highest risk to the individual noninvolved 
onsite worker is estimated to be 4.3x10-6, which is also due to an earthquake during processing of the residue 
with either the repackage or the blend down technology in Building 707. This individual's chance of incurring 
a latent cancer fatality would be increased by less than one in one hundred thousand. 

4.10 IMPACTS OF MANAGING INORGANIC RESIDUES 

The inventory of inorganic residues weighs 448 kg (988 lb ), including 17.7 kg (39lb) of plutonium. The entire 
inventory is stored in 44 drums (with no internal metal containers) and 41 other small individual containers. 

As discussed in Chapter 2, the alternatives for inorganic residues include one technology under the No Action 
Alternative, two technologies under the Process without Plutonium Separation Alternative, two technologies 
under the Process with Plutonium Separation Alternative, and one technology under Alternative 4. The 
preferred processing technology is to repackage the inorganic residues at Rocky Flats with a variance. 

This section presents the environmental impacts of managing the entire inventory of inorganic residues under 
each of the six technologies. The results in this section were used in the calculation of the total impacts of the 
No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, 
respec:tively, and of the management approaches which are presented in Section 4.22. 

4.10.1 Products and Wastes 

Every processing technology for inorganic residues would generate some quantity of transuranic waste and 
would prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low
level waste, which would be disposed of routinely using existing procedures at each site. A small portion of 
the low-level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would 
also be disposed of routinely using existing procedures. The No Action Alternative would generate stabilized 
residues, containing plutonium in excess of the safeguards termination limits. The Process without Plutonium 
Separation Alternative would generate transuranic waste directly from the residue. In some of the processing 
technologies the stabilized residues and transuranic waste would be placed in pipe components inside 208-liter 
(55-gal) drums as shown in Figure 2-13 in Chapter 2. If DOE applies variances to the stabilized residues 
(Alternative 4), then these stabilized residues could be disposed of in WIPP as transuranic waste. 

High-level waste and saltstone would be generated only at the Savannah River Site if the residues are shipped 
to that site for plutonium separation. The final form for the high-level waste would be glass poured into 
stainless steel canisters, which would be stored at the Savannah River Site until a monitored geologic 
repository is ready to receive them. Saltstone is a cement form of low-level waste that is generated as a by
product of the Savannah River Site tank farm operations and is routinely disposed of on site in concrete vaults. 
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~ Table 4-44 Risks Due to Accidents with Gr11phite Residues 

Alternative 1 (No Action) 
Repackage and Store at Rocky Flats a 

!Alternative 2 (without Plutonium Separation) 
Cement at Rocky Flats 

Acd(lent Scenario 

Earthquake(Bldg. 707) 
Composite 

OJ!site~M~ 
Bxpoted1ndiVi4lusl Rislc 
(ProiHrbiliiJ of" I,A~em 

Caneer FaijJiity) · 

4.6xlo·7 

4.7xlo·7 

0J1site Pllblic Nollinvowed Onsite 
Pqpu/IUion Risk Worker Risk 

(Numbe(oJI..iMnt <:anur (ProbtrbiliiJ of a l6tent 
or 7'rt:tfJk Fataltties) CI.Uieet F..,) 

0.0080 
0.0082 

4.3xl0-6 
4.4xl0-6 

Earthquake (Bldg. 371) 1.5xl0·8 0.00018 9.3xl0·8 

Composite (Bldg. 371) 2.3xl0·8 0.00027 1.4xl0·7 

Earthquake (Bldg. 707) b 2.8xl0·7 0.0049 2.6xl0-6 
Composite (Bldg. 707) b 2.9xl0·7 0.0051 2.7xl0·6 

······································································································1··················································· ·····························:,················· ............................................... ···························:(;·············· 
Vitrify at Rocky Flats Earthquake (Bldg. 707) 2.7xl0· 0.0048 2.6xl0 

Composite 2.8xl0·7 0.0050 2.7xl0-6 
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooolooooooooooooooooooooooooooooooooooooooooooooooooooo ooooooooooooooooooooooooooooo'1ooooooooooooooooo ooooooooooooooooooooooooooooooooooooooooooooooo ooooooooooooooooooooooooooo:(joooooooooooooo 

Blend Down at Rocky Flats Earthquake (Bldg. 707) 4.6xl0· 0.0080 4.3xl0 
Composite (Bldg. 707) 4.7xl0·7 0.0082 4.4xl0·6 

Earthquake (Bldg. 371) c 2.5xl0·8 0.00029 1.5xl0·7 

Composite (Bldg. 371) c 3.6xlo·8 0.00042 2.2x10·7 

!Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Flats Earthquake (Bldg. 371) d 2.5xl0·8 0.00029 1.5xlo·7 

Composite 4.9xlo·8 0.00054 2.3xl0·7 

Earthquake (Bldg. 707A) e 2.3xlo·8 0.0048 3.2xl0·6 

····p;~p;~~~-~~-~t"R~~k;·A;t~··································· .. ·· .. ··············l~~:~~~:·(B.idg:·37"i}""""""""""" ···············+~~-i~~: ................. ················l~!o················· ............... ~~~~i·~~~·············· 
Composite 3.7xlo·8 0.00043 2.3xl0·7 

Transport to Savannah River Site Traffic Fatality N/A 0.0016 f N/A 
Radioactive Release N/A 2.1x1o·7 N/A 
Earthquake (H-Canyon) g 1.6xl0·9 0.000073 8.3xl0·7 

Composite g 3.1xl0·9 0.00015 8.4xl0·7 
Mediated Electrochemical Oxidation/Purex at Savannah 

River Site 

!Alternative 4 (Combination) 
Repackage at Rocky Flats 

N/A= not applicable 

Earthquake (Bldg. 707) 
Com_l)_osite 

4.6xto·7 

4.7xto·7 

a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Building 707 is designated as an alternate location for the Cement process at Rocky Rats. 
c Building 371 is designated as an alternate location for the Blend Down process at Rocky Rats. 
d Mediated electrochemical oxidation process in Building 371. 
c Final calcination process in Building 707 A. 

0.0080 
0.0082 

f The risk is due to the mechanical impact of the accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
g The H -Canyon operates I 00 percent of the time and the HB-Line operates 60 percent of the time. 
Note: The risks due to the preferred processing technology are presented in bold type. 

4.3xto·6 

4.4xto·6 
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Chapter 4 -Environmental Consequences 

If plutonium is separated at Rocky Flats or the Savannah River Site, it would be stored securely onsite until 
a decision is made on its disposition. No increase in proliferation risk would result and this plutonium would 
not be used for nuclear explosive purposes. Any plutonium separated at Rocky Flats would also contain 
americium, while at the Savannah River Site the americium would go into the high-level waste. 

The solid plutonium-bearing products and wastes that would be generated from inorganic residues under each 
of the technologies are presented in Table 4-45. The shaded areas of Table 4-45 indicate types of solid 
products and wastes that would not be generated under the various technologies. The products and wastes 
from the preferred processing technology are presented in bold type. The largest amount of transuranic waste 
( 485 drums) would be generated in the mediated electrochemical oxidation technology at Rocky Flats. This 
amount is much higher than the other technologies, which would generate no more than 120 drums of 
transuranic waste. The stabilized residues generated in Alternative 4 could be disposed of in WIPP, just like 
transuranic waste. Thus, this technology would generate over 140 drums (stabilized residues plus transuranic 
waste) to be sent to WIPP. The quantity of low-level waste would also be highest under the mediated 
electrochemical oxidation technology at Rocky Flats, and much lower under all the other technologies. The 
quantities of high-level waste and saltstone would be low under the Purex processing technology at the 
Savannah River Site, and the site would manage these wastes using routine procedures. The maximum amount 
of plutonium that could be separated is 18 kg ( 40 lb ). 

4.10.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts that could result from the alternatives 
associated with the management of inorganic residues. These impacts are presented for incident-free operation 
and postulated accident scenarios. The detailed site and transportation analyses are presented in Appendices D 
and E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 mi). If DOE 
decides to ship the inorganic residues to the Savannah River Site for mediated electrochemical oxidation/Purex 
processing, then four shipments would be required and the total round-trip shipping distance would be 
20,900 km (13,000 mi). 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.10.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-46. The impacts due to the preferred 
processing technology are presented in bold type. The impacts are those which are anticipated to occur as 
a result of process operations and transportation over whatever time period is necessary to process the entire 
inventory of inorganic residues. The length of time necessary to process the inorganic residues will depend 
on which technology DOE decides to implement. Impacts associated with subsequent incident-free storage 
of stabilized residues, separated plutonium, and wastes would be much smaller than from processing or 
transportation. 
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~ Table ~5 Products and Wastes f1 I · Resid 

Stabilked 
Residues Trtmsuranic High-Level Waste Separated Low-Level Waste 
(Drums)0 Waste (Drums)fl (Canisters of Glass)" Plutonium (kgJC (Drums)0 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flats 106 37 94 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flats 119 40 ............................................................................................. ·················-·············· ································· ......................................... ······-······-················ ................................. 
Blend Down at Rocky Flats 120 40 

Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Flats 485 17 1,075 ............................................................................................... ·-··-··-··············-··-·· . ................................. ····································· ................................ ································ 
Preprocess at Rocky Flats 14 - - 40 
Mediated Electrochemical Oxidation/Purex at the 10 1 18 12 

Savannah River Site 

Alternative 4 (Combination) 

Repackage at Rocky Flats 106d 37 94 
-- ------·--

a Standard 55-gallon (208-liter) drums. (208liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 
d These stabilized residues could be disposed of in WIPP as transuranic waste. 
Notes: 

Saltstone I 
(cubic meters) I 

I 

I 

................................... 

................................. 
-
19 

'-----

Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technology are presented in bold 
type. The storage capacities at each site are adequate to store the products and wastes listed in this table. 
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Table ~6 Radiol lim ts Due to Incid -- --- F ---- - M - - - ------ --------
,fl 

----- · Resid - -----

Maximtdly Exposed 
Of/site Public Maximtdly Individual Involved Involved Worker 

Exposed Individual ~ite Public Population Worker Population 

Probability of Dose Number of Dose Probability of a Dose Number of 
Dose Latent Cancer (person- Latent Cancer (mrenil Latent Cancer (person- Cancer 

(mrem) Fatlllity rem) F attilities year) Fatlllity per year rem) F attilities 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flats NIE - NIE - 2,000 0.0008 4.7 0.0019 

Alternative 2 (without Plutonium Separation) 

.... .Y.!.~~f.L~~--~!?.~~x .. ~~~~---······························································ 8.4xl0-7 4.2xio-13 0.000034 l.7xlo-8 2,000 0.0008 3.8 0.0015 ....................... .............................. ··················· ............................. ..............•.. ······························· ................... ........................ 
Blend Down at Rocky Flats 2.5xl0-6 l.2xl0-12 0.000052 2.6xlo-8 2,000 0.0008 4.8 0.0019 

Alternative 3 (with Plutonium Separation) 

.... ~~?.!~~~~.!?.~~~-~~~~~~~:~.9.~!~.~~-i.?.~.~~-~?.~~¥..!:!~!~ .............. 6.3xl0-6 3.2xlo-12 0.00013 6.5xlo-8 2,000 0.0008 7.4 0.0030 ....................... ............................. ..................... ··························· ................. ······························· ·················· . ...................... 
Preprocess at Rocky Flats l.3xl0-6 6.5xl0-13 0.000027 l.4xl0-8 2,000 0.0008 3.5 0.0014 
Transport to Savannah River Site II 5.5xl0-6 0.39 0.0002 100 0.00004 0.62 0.00025 
Mediated Electrochemical Oxidation/Purex at Savannah 0.000021 l.Oxi0-11 0.0023 l.2xl0-6 2,000 0.0008 4.5 0.0018 
River Site3 

Alternative 4 (Combination) 

Jepackage at Rocky Flats N/E - N/E - 2000 0.0008 3.3 0.0013 
--~ ---

NIE = no emissions-therefore, there are no radiological impacts to the public 
a Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

The highest estimated public maximally exposed individual dose in Table 4-46 is 11 mrem, which could 
occur only during transportation. This hypothetical individual's latent fatal cancer risk would be increased 
by less than one in one hundred thousand. The public maximally exposed individual risks near the sites 
would be much lower under all of the technologies. The highest total of the public population radiation 
doses listed in Table 4-46 would occur if DOE decides to implement the mediated electrochemical 
oxidation technology at the Savannah River Site. The sum of these doses is 0.39 person-rem, which would 
cause far less than one additional latent fatal cancer among the population living near both sites and 
traveling along the truck route. The population living near the truck route would receive a much smaller 
radiation dose. 

The highest involved worker population radiation dose would be approximately 8.6 person-rem, which 
would occur if DOE decides to implement the mediated electrochemical oxidation technology at the 
Savannah River Site. This dose would cause 0.0035 additional latent cancer fatalities among the workers 
directly involved in the operation. Onsite workers who are not involved with the actual processing of the 
residues are designated as "noninvolved workers." The impacts to these workers would be much smaller 
than the impacts to the involved workers. 

0 Hazardous Chemical Impacts-The processing of inorganic residues at Rocky Flats would not involve 
airborne releases of hazardous chemicals. No carcinogenic chemicals are released from the mediated 
electrochemical oxidation process at the Savannah River Site. Noncancer health risks resulting from 
releases of phosphoric acid and ammonium nitrate are low; the Hazard Index values presented in 
Table 4-47 are much less than one. The impacts due to the preferred processing technology are presented 
in bold type. 

4.10.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with 
inorganic residues are summarized and presented in this section. The detailed analysis of onsite accidents, with 
the associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A composite of the risks due to major on site 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate enough for the purpose of comparing processing 
technologies against each other. The detailed analysis of transportation accidents, with the associated 
assumptions, is presented in Appendix E, Sections E.5 and E.6. 

The accident frequencies and process durations of the selected accidents are presented in Table 4-48. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 
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Table 4-47 Ch II ts Due to Incident-F M tofl no · Resid rgamc 

Offsite Public if.faximally Offsite Public 
Exposed Individual Population 

Number of Cancer 
Probability of HflZIUd Incidences or 

Cancer Incidence Index FatalitietJ 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flatsb NIE N/E N/E 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flatsb NIE N/E NIE 

.... ~!.~H.<:I . .P.?.~~-~u~~?.~.~.r..f.!~~~~---··································································· NIE N/E NIE ................................ .................... .................................. 
Alternative 3 (with Plutonium Separation) 

.... ~~~~!~~.E:!:~~~!?E~~~-~~ . .<?..~.i.?.~~~~~-~!.~~~~Y..~.~-~~---···························· NIE NIE NIE 
································ ..................... ·································· 

Preprocess at Rocky Flatsb N/E N/E N/E 
Transport to Savannah River Site N/A N/A o.oooosc 
Mediated Electrochemical Oxidation!Purex at Savannah River Sited, e NIE 2x10·9 NIE 

Alternative 4 (Combination) 

Repackage at Rocky Flats 
--·- ~ -~ 

N/E N/E 
~ -- N/E 

NIE =no emissions N/A =not applicable-the maximally exposed individual is undefined for vehicle emissions 
a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from process; therefore, no associated health risks exist. 

Maximally Exposed 
Individual Worker 

Probability of HflZIUd 
Cancer Incidence Index 

NIE NIE 

NIE NIE 
NIE N/E ................................ ·················· 

NIE NIE 
································ ················· 

N/E NIE 
N/A N/A 
NIE 2x1o·8 

N/E N/E 
~--

Worker 
Population 

Number of Cancer 
Incidences or 

FatalitietJ 

NIE 

NIE 
NIE ................................... 

NIE 
··································· 

N/E 
(c) 
NIE 

N/E 
--·- --

c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations 
collectively. However, the risk to the public dominates. See Appendix E, Section E.4 for additional information. 

d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note: The impacts due to the preferred processing technology are presented in bold type. 

~ 
~ ., 
""" I 
~ .., 
~· 
:: 
;!i 
~ 
§:. 

~ :: 

~ 
~ 
a 



~ ._ ._ 
N 

Table 4-48 Accid F - - , Pr< D , dC for Accid 
OffsiJe Public Maximtdly 

Exposed Individual 
Consequences 

Probability of 
Accident Process a Latent 

Frequency Duration Dose Cancer 
Accident Scenario (oervear> (vears) (mrem) FataliJy 

Alternative 1 (No Action) 
Repackage and Store at Rocky Rats a Explosion (Bldg. 707) b 0.00005 0.043 960 0.00048 

Earthquake (Bid!!:. 707) c 0.0026 0.043 562 0.00028 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Rats Explosion (Bldg. 707) b 0.00005 0.043 960 0.00048 

......................................................................................... §!n!!g!!~!<.mJ!!g • .?.rm .. : .......... ... .!Hl9.?.L .. ..•• .Q&4L .. ..... JR ..... . .... Q.9.9.Q.!2 ...... 
Blend Down at Rocky Rats Explosion (Bldg. 707) b 0.00005 0.043 960 0.00048 

Earthquake (Bldg. 707) c 0.0026 0.043 562 0.00028 
Earthquake (Bldg. 371 )b· d 0.000094 0.043 843 0.00042 
Room Fire lBidv. 37 J) c, d 0.0005 0.043 173 0.000087 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Criticality (Bldg. 371) e 0.0001 0.063 790 0.00040 

Rocky Rats Explosion (Bldg. 707 A) b, f 0.00005 0.058 236 0.00012 

................................................................................................... §!n!!g!!~!<.mJ!!g,_?..Q?b.>.~:.~ ..... .... .QJl9.?& .... .... .Q,Q~L .. ...... 6QZ ...... ..... Q:!lQQ.!Q ...... 
Preprocess at Rocky Rats Earthquake (Bldg. 371) b 0.000094 0.051 698 0.00035 

Room Fire (Bldg. 371) c 0.0005 0.051 143 0.000072 

Transport to Savannah River Site Traffic Fatality O.OOOIOper 4 N/A N/A 
shipment shipments 

Mediated Electrochemical Oxidation!Purex Earthquake (H-Canyon) i 0.000182 0.42 65 0.000033 
at Savannah River Site 

Alternative 4 (Combination) 
Repackage at Rocky Flats Explosion (Bldg. 707) b 0.00005 0.043 960 0.00048 

Earthnuake {Bidl!. 707l < 0.0026 0.043 562 0.00028 

N/ A = not applicable 
a The accident impacts of20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b Highest consequence accident for this processing technology. 
c Highest risk accident for this processing technology. 
d Building 371 is designated as an alternate location for the Blend Down process at Rocky Rats. 
e Mediated electrochemical oxidation process in Building 371. 
f Final calcination process in Building 707 A. 

.. hi . R,. 
Noninvolved 

O.ffsite Public PopulatWn Onsite Worker 
Consei[Uences Conseauences 

Number of 
Dose Latent Caneer Probability of a 

(person· or Traffic Dose Latent Cancer 
rem) Fato.lities (mrem) Fato.lity 

16,800 8.4 11,200 0.0045 
9,830 4.9 6,550 0.0026 

16,800 8.4 11,200 0.0045 

. ... ~.?.Q.Q .... .......... ;tQ .......... . ... ~,9.?.!L .. . ........ Q.9.9.!!i ......... 
16,800 8.4 11,200 0.0045 
9,830 4.9 6,550 0.0026 
9,830 4.9 6,550 0.0026 
2020 1.0 I 350 0.00054 ! 

I 
6,980 3.5 321 o.oool3 I 

4,920 2.5 4,130 ...... J:~~-:L ...... i . ... 1.~.!.Q .... .......... ~.~---······· . ... M~9. .... 
8,140 4.1 5,430 0.0022 
1,670 0.84 1,110 0.00044 

N/A 1.0 g N/A (h) 

2,930 1.5 20,800 0.017 

16,800 8.4 11,200 0.0045 
9830 4.9 6 550 0.0026 

g This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list in a single number because 
the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 

h The consequence of a high-speed traffic accident would he at least one fatality among the transportation workers due to trauma. 
HB-Line operates 60 percent of the time. Dose estimates assumed the HB-Line was operating at the time of the accident. 

Note: The impacts due to the preferred processing technology are presented in bold type. 
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Chapter 4- Environmental Consequences 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to the Savannah River Site. The process duration for traffic accidents is given as the number of round trip 
shipments. Thus, the actual probability of a fatal traffic accident can be obtained by multiplying the frequency 
(fatal accidents per round-trip shipment) times the duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-48 for each 
of the six inorganic residue processing technologies. The public maximally exposed individual is a 
hypothetical individual who resides at the site boundary in the downwind direction. The public population 
is defined as the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is 
defined as an individual worker who is located 100 m (328 ft) or more downwind from the release point when 
an accidental release of radioactive material occurs. The highest consequences to all three receptors would 
occur if DOE decides to implement either the repackage (under Alternative I or 4), the vitrification, or the 
blend down technology and an explosion occurs in Building 707 during the 0.043 years of residue processing 
at Rocky Flats. 

The ritsks associated with each accident are calculated by multiplying the probability times the consequences. 
The ritsks to the public and an onsite worker are presented in Table 4-49 for each of the five inorganic residue 
processing technologies. The risk due to the highest risk accident and a composite risk associated with all 
major accidents are both presented. The risks due to the preferred processing technology are presented in bold 
type. 

The highest risk to the public maximally exposed individual is estimated to be 3.lxlo-8, which is due to an 
earthquake during processing of the residue with the repackage or the blend down technology in Rocky Flats 
Building 707. This individual's chance of incurring a latent cancer fatality would be increased by less than 
one in ten million. The highest risk to the public population is estimated to be 0.00055 latent cancer fatalities, 
which is also due to an earthquake during processing of the residue with the repackage or the blend down 
technology in Building 707. The highest risk to the individual noninvolved onsite worker is estimated to be 
8.3x 1 o-7, which is due to an earthquake during processing of the residue with the mediated electrochemical 
oxidation technology in the Savannah River Site H-Canyon. This individual's chance of incurring a latent 
cancer fatality would be increased by less than one in one million. 

4.11 llMPACTS OF MANAGING SCRUB ALLOY 

The inventory of scrub alloy weighs approximately 700 kg (1,540 lb), including approximately 200 kg (440 lb) 
of plutonium. The entire inventory is stored in 42 packages in shipping containers, 57 packages ready to be 
loaded into shipping containers, and 177 small individual containers. 

As discussed in Chapter 2, the alternatives for scrub alloy include one technology under the No Action 
Alternative, one technology under the Process without Plutonium Separation Alternative, and one technology 
under the Process with Plutonium Separation Alternative. There is no processing technology under Alternative 
4. The preferred processing technology is to repackage the scrub alloy at Rocky Flats and to use Purex at the 
Savannah River Site. 

This section presents the environmental impacts of managing the entire inventory of scrub alloy under each 
of the three technologies. The results in this section were used in the calculation of the total impacts of the 
No Action Alternative and the Preferred Alternative which are presented in Sections 4.20 and 4.21, 
respectively, and of the management approaches which are presented in Section 4.22. 
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Table ~9 Risks Due to Accidents with I · Resid 

0/fsite Public Maximally 
Exposed Individual Risk 
(Probobility of a Latent 

Accident Scenario Cancer Fatalify} 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flats a Earthquake (Bldg. 707) 3.1xl0·8 

Composite 3.4xl0·8 

Alternative 2 (without Plutonium Separation) 

Vitrify at Rocky Flats Earthquake (Bldg. 707) 1.9x1o·8 

~?.~P.?.~!~~------------------------------------·----- 2.lx10·8 
............................................................................................... .............................................. 

Blend Down at Rocky Flats Earthquake (Bldg. 707) 3.1x1o·8 

Composite (Bldg. 707) 3.4xl0·8 

Room Fire (Bldg. 371) b I.9x1o·9 

Composite (Bldg. 371) b 3.6xl0·9 

Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Flats Criticality (Bldg. 371) c 2.5x1o·9 

Composite 6.0xl0"9 

Earthquake (Bldg. 707 A) d 1.6xl0·8 

~~P..P.<!.~!~!: .......................................... l.7xlo-8 .............................................................................................. . ............................................. 
Preprocess at Rocky Flats Room Fire (Bldg. 371) 1.8xl0·9 

Composite 3.5xl0·9 

Transport to Savannah River Site Traffic Fatality N/A 
Radioactive Release N/A 

Mediated Electrochemical Oxidation!Purex at Savannah Earthquake(H-Canyon)f I.6x1o·9 

River Site Composite f 3.1xlo·9 

Alternative 4 (Combination) 

Repackage at Rocky Flats Earthquake (Bldg. 707) 3.Ixl0"8 

Composite 3.4xto·8 

N/ A = not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Building 371 is designated as an alternate location for the Blend Down process at Rocky Flats. 
c Mediated electrochemical oxidation process in Building 371. 
d Final calcination process in Building 707 A. 

0/fsite Public Population Risk 
(Number of Latent Cancer or 

Traffic Fatalities) 

0.00055 
0.00059 

0.00033 
0.00036 . .................................................. 
0.00055 
0.00059 

0.000022 
0.000042 

0.000022 
0.000063 
0.00032 
0.00035 ................................................... 

0.000021 
0.000041 
0.0004 e 

4.0xl0·8 

0.000073 
0.00015 

0.00055 
0.00059 

e This risk is due to the mechanical impact of a potential accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
f The H-Canyon operates 100 percent of the time and the HB-Line operates 60 percent of the time. 
Note: The risks due to the preferred processing technology are presented in bold type. 

Noninvolved Onsite 
Worker Risk 

(Probability of a Latent 
Cancer Fatality) 

2.9x1o·7 

3.1x1o·7 

1.8xl0·7 

1.9xl0·7 
........................................... 

2.9xl0·7 

3.1xl0·7 

1.2x1o·8 

2.2x10·8 

8.1x1o-10 

2.3xl0·8 

2.2x10·7 

2.3xl0·7 ' ........................................... 
l.lxl0"8 
2.2x1o·8 

N/A 
N/A 

8.3xlo·7 

8.4xl0·7 
' 

2.9xto·7 

3.lxl0"7 
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Chapter 4 -Environmental Consequences 

4.11.1 Products and Wastes 

Every processing technology for scrub alloy would generate some quantity of transuranic waste and would 
prepare this waste for disposal in WIPP. Every technology would also generate some quantity of low-level 
waste,. which would be disposed of routinely using existing procedures at each site. A small portion of the low
level waste generated at Rocky Flats could possibly be low-level mixed waste, but this waste would also be 
disposed of routinely using existing procedures. The No Action Alternative would generate repackaged scrub 
alloy that would have to remain in storage indefinitely. The Process without Plutonium Separation Alternative 
would generate transuranic waste directly from the residue. In one of the processing technologies the 
repackaged scrub alloy and transuranic waste would be placed in pipe components inside 208-liter (55-gal) 
drums as shown in Figure 2-13 in Chapter 2. 

High-level waste and saltstone would be generated only at the Savannah River Site if the scrub alloy were 
shipped to that site for plutonium separation. The final form for the high-level waste would be glass poured 
into stainless steel canisters, which would be stored at the Savannah River Site until a monitored geologic 
repository is ready to receive them. Saltstone is a cement form of low-level waste that is generated as a 
byproduct of the Savannah River Site tank farm operations and is routinely disposed of onsite in concrete 
vaults. If plutonium is separated at the Savannah River Site, it would be stored securely onsite until a decision 
is made on its disposition. No increase in proliferation risk would result and this plutonium would not be used 
for nuclear explosive purposes. 

The solid plutonium-bearing products and wastes that would be generated from scrub alloy under each of the 
technologies are presented in Table 4-50. The shaded areas of Table 4-50 indicate types of solid products 
and wastes that would not be generated under the various technologies. The products and wastes from the 
preferred processing technology are presented in bold type. The largest amount of transuranic waste 
(2,809 drums) would be generated in the calcine and vitrify technology. Most of this amount would be 
generated directly from processing the scrub alloy. Transuranic waste that is derived directly from scrub alloy 
was not included in the Rocky Flats inventory in the WIPP Supplemental EIS, so additional analysis would 
be required before most of these 2,809 drums of transuranic waste could be disposed of in WIPP (see 
Section 2.4.1 0.2). Furthermore, this amount is much higher than the other technolgies, which would generate 
no more than 61 drums oftransuranic waste. The quantities of high-level waste, low-level waste, and saltstone 
would be low under all the technologies and the sites would manage these wastes using routine procedures. 
The maximum amount of plutonium that could be separated is 200 kg ( 440 lb ). 

4.11.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the 
alternatives associated with the management of scrub alloy. These impacts are presented for incident-free 
operation and postulated accident scenarios. The detailed site and transportation analyses are presented in 
Appendices D and E, respectively. 

The round-trip highway distance from Rocky Flats to the Savannah River Site is 5,233 km (3,250 rni). If DOE 
decides to ship the scrub alloy to the Savannah River Site for Purex processing, then six shipments would be 
required and the total round-trip shipping distance would be 31,400 km (19,500 mi). 
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Table 4-50 Products and Wastes f s bAll 
High-Level Waste 

Repaekagt~d Scrub Transuranic Waste (Canisters of Separated Low-Level Waste 
Alloy (Drums)« (Drumsf Glassf Plutonium (kgt (Drums)a 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flats 276 59 140 

Alternative 2 (without Plutonium Separation) 

Calcine and Vitrify at Rocky Flats 2,809 140 

Alternative 3 (with Plutonium Separation) 

Repackage at Rocky Flats 38 - - 85 
Purex at Savannah River Site 23 0.3 200 82 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
bEach canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level waste glass. 
c To convert to pounds, multiply by 2.2. 

' 

Salts tone 

I (cubic meters) 

! 
I 

I -
103 

Notes: Shaded areas indicate the types of solid products and waste that would not be generated. The products and wastes from the preferred processing technology are presented in 
bold type. The storage capacities at each site are adequate to store the products and wastes listed in this table. 
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Chapter 4 - Environmental Consequences 

No construction of new processing facilities is included in any of the alternatives, but DOE may need to 
modify certain existing facilities and construct new waste storage buildings for some of the alternatives. 
Mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.11.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free operations of each technology are presented in Table 4-51. The impacts due to the preferred 
technology are presented in bold type. The impacts are those which are anticipated to occur as a result of 
process operations and transportation over whatever time period is necessary to process the entire inventory 
of scrub alloy. The length of time necessary to process the scrub alloy will depend on which technology 
DOE decides to implement. Impacts associated with subsequent incident-free storage of stabilized scrub 
alloy, separated plutonium, and wastes would be much smaller than from processing or transportation. 

The highest estimated public maximally exposed individual dose in Table 4-51 is 11 mrem, which could 
occur only during transportation. This hypothetical individual's latent fatal cancer risk would be increased 
by less than one in one hundred thousand. The public maximally exposed individual risks near the sites 
would be much lower under all of the technologies. The highest total of the public population radiation 
doses listed in Table 4-51 would occur if DOE decides to implement the Purex processing technology at 
the Savannah River Site. The sum of these doses is 0.62 person-rem, which would cause far less than one 
additional latent fatal cancer among the population living near both sites and traveling along the truck route. 
The population living near the truck route would receive a much smaller radiation dose 

The highest involved worker population radiation dose would be approximately 142 person-rem, which 
would occur if DOE decides to implement the calcine and vitrify technology at Rocky Flats. This dose 
would cause 0.057 additional latent cancer fatalities among the workers directly involved in the operation. 
Onsite workers who are not involved with the actual processing of the scrub alloy are designated as 
"noninvolved workers." The impacts to these workers would be much smaller than the impacts to the 
involved workers. 

0 Hazardous Chemical Impacts-The processing of scrub alloy at Rocky Flats would not involve airborne 
releases of hazardous chemicals. No carcinogenic chemicals would be released from the Purex process at 
the Savannah River Site. Noncancer health risks resulting from the release of phosphoric acid and 
ammonium nitrate are low; the Hazard Index values presented in Table 4-52 are much less than one. The 
impacts due to the preferred processing technology are presented in bold type. 

4.11.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents with scrub 
alloy are summarized and presented in this section. The detailed analysis of onsite accidents, with the 
associated assumptions, is presented in Appendix D, Section D.3. The detailed analysis considered a wide 
spectrum of potential accident scenarios, including fire, explosion, spill, criticality, earthquake, and aircraft 
crash. The accident scenarios with the highest consequences and risks were selected and carried forward to 
this section for the purpose of consequence and risk comparison. A composite of the risks due to major on site 
accident scenarios in each spectrum (including the nonbounding accidents) was also computed and used for 
comparisons. The composite risk estimates are accurate for the purpose of comparing processing technologies 
against each other. The detailed analysis of transportation accidents, with the associated assumptions, is 
presented in Appendix E, Sections E.5 and E.6. 
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Table 4-51 Radiol M fScrub AU lim D Incid F ~ ~~---- --------------------------------------------------------------------------

Offsite Public MaximaUy Exposed 
MaximaUy Exposed Individual Offsite Public Population Individual Involved Worker Involved Worker Population 

Probability of a 
Probability of a Dose Number of Latent Cancer Dose Number of 

Dose Latent Cancer (person· Latent Cancer Dose Fatality (person· Latent Cancer 
(mrem) Fatality rem) Fatalities (mremlyr) per year rem) Fatalities 

Alternative I (No Action) 

Repackage and Store at Rocky Flats 0.000042 2.lxl0-ll 0.0017 8.5xl0-7 2,000 0.0008 35 0.014 

Alternative 2 (without Plutonium 
Separation) 

Calcine and Vitrify at Rocky Flats 0.000063 3.2xl0-11 0.0025 1.2xl0-6 2,000 0.0008 142 0.057 

Alternative 3 (with Plutonium Separation) 

Repackage at Rocky Flats 0.000066 3.3x1o-n 0.0014 7.0x1o-7 2,000 0.0008 34 0.014 
Transport to Savannah River Site 11 5.5x1o-6 0.59 0.00030 100 0.00004 0.93 0.0004 
Purex at Savannah River Site8 

---
0.0002!_ 

~-

1.2x1o-10 0.0255 
-- L_ 0.000013 -- - 2,000 -------

0.0008 25 0.010 
- -----

a Impacts to the public and workers are presented for F-Canyon operations. It has been determined that H-Canyon operations result in lower impacts to these groups. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Table 4-52 Ch lim F D Incid M fS bAll - ~--- -- -- --------------- -------- -- -------------- ------- -------- ------- -----

Of/site Publk 0/fsitePu/ilic 
MaximJziJy Exposed lndividrusl Population 

... 
Nfi111ber of Ct~~~Ur 

Probability of a Incidences or 
Cancer Incidence HatJUd Index FStalities« 

Alternative 1 (No Action) 
Repackage and Store at Rocky Flatsb NIE NIE NIE 

Alternative 2 (without Plutonium Separation) 
Calcine and Vitrify at Rocky Flatsb NIE NIE NIE 

Alternative 3 (with Plutonium Separation) 
Repackage at Rocky Flatsb N/E N/E N/E 
Transport to Savannah River Site N/A N/A o.oooosc 
Purex at Savannah River Sited, e 

----
N/E 

.... 
2x1o·9 

L_ ____ N~ 

NIE =no emissions N/A =not applicable-the maximally exposed individual is undefined for vehicle emissions 
a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b No hazardous chemicals are released from process; therefore, no associated health risks exist. 

M~ally.Exp~~ed 
.··· Individual Worker 

Prqbability (J/ tJ 
Cancer lncif;lence HatJUd Index 

NIE NIE 

NIE NIE 

N/E N/E 
N/A N/A 
N/E 2x1o·8 

:W,rker Population 
Number of Cmicer 

Incidences or 
Fatalities« 

NIE 

I 

NIE 

N/E 
(c) 
N/E 

c Cancer fatalities due to vehicle emissions into the air. This impact is listed only once under public population because the vehicle emissions affect the public and worker populations 
collectively. However, the risk to the public dominates. See Appendix E, Section E.4 for additional information. 

d Impacts are presented for F-Canyon operations. H-Canyon operations are expected to result in similar or lower impacts. 
e No carcinogenic chemicals are released from the process; therefore, only noncancer health risks are evaluated. 
Note; The impacts due to the preferred processing technology are presented in bold type. 
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Final EISon ManaBement of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

The accident frequencies and process durations of the selected accidents are presented in Table 4-53. The 
impacts due to the preferred processing technology are presented in bold type. The onsite accident frequencies 
are given on a per year basis because many accidents, such as earthquakes, are commonly expressed this way. 
The duration of each process is given in years. The actual probability of occurrence of each onsite accident 
can be obtained by multiplying the accident frequency times the technology's duration. In this way, the 
calculated probabilities are based on the total amount of residue in this category rather than a standard unit of 
time. The impacts of accidents during post-processing interim storage are presented for all the plutonium 
residues and scrub alloy combined in Section 4.14. 

The calculation of accident probability is slightly different for traffic accident fatalities. The frequency of 
traffic accidents is given in terms of the number of fatal accidents per round trip shipment from Rocky Flats 
to the Savannah River Site. The process duration for traffic accidents is given as the number of round trip 
shipments. Thus, the actual probability of a fatal traffic accident can be obtained by multiplying the frequency 
(fatal accidents per round-trip shipment) times the duration (number of round-trip shipments). 

The consequences for the public and a noninvolved onsite worker are also presented in Table 4-53, for each 
of the three scrub alloy processing technologies. The public maximally exposed individual is a hypothetical 
individual who resides at the site boundary in the downwind direction. The public population is defined as 
the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an 
individual worker who is located 100m (328ft) or more downwind from the release point when an accidental 
release of radioactive material occurs. The highest consequences to all three receptors would occur if DOE 
decides to implement the Purex technology at the Savannah River Site and a major earthquake strong enough 
to cause a breach in the H-Canyon during the 0.50 years of scrub alloy processing at the Savannah River Site. 

The risks associated with each accident are calculated by multiplying the probability times the consequences. 
The risks to the public and an onsite worker are presented in Table 4-54 for each of the three scrub alloy 
processing technologies. The risk associated with the highest risk accident and a composite risk due to all 
major accidents are both presented. The risks associated with the preferred processing technology are 
presented in bold type. 

The highest risk to the public maximally exposed individual is estimated to be 2.0x1o-8, which is due to an 
earthquake during repackaging of the scrub alloy at Rocky Flats. This individual's chance of incurring a latent 
cancer fatality would be increased by less than one in ten million. The highest risk to the public population 
is estimated to be 0.00082 latent cancer fatalities, which is due to an earthquake during processing of the scrub 
alloy with the Purex technology at the Savannah River Site. The highest risk to the individual noninvolved 
onsite worker is estimated to be 9.9x1o-6, and is due to the same accident scenario at the Savannah River Site. 
This individual's chance of incurring a latent cancer fatality would be increased by less than one in one 
hundred thousand. 

4.12 AIR QUALITY 

The potential human health impacts of hazardous chemicals (carbon tetrachloride, phosphoric acid, 
hydrochloric acid, and ammonium nitrate) are evaluated in the hazardous chemical impacts subsections for 
each material category (Sections 4.2-4.11 ). In addition to hazardous chemicals, some of the processing 
technologies could release criteria and other regulated air pollutants. These chemical and air pollutant 
concentrations are compared in this section to the corresponding Federal and State air pollution standards or 
guidelines. Radiological air emissions are discussed and compared to the National Emission Standards for 
Hazardous Air Pollutants in the Cumulative Impact Section (4.25). 
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Table 4-53 Accident F f dC p D for Accid '·bs hAll 
' ---- ---- - -

Offtite Public 
Maximally Exposed 

Individual 
Consequences 

Accident Process Probability of a 
Frequency Duration Dose Latent Cancer 

Accident Scentuio (per year) (years) (mrem) Fatality 

Alternative 1 (No Action) 

Repackage and Store at Rocky Flats a Earthquake(Bidg. 707) 0.0026 0.11 142 0.000071 

Alternative 2 (without Plutonium Separation) 

Calcine and Vitrify at Rocky Flats Earthquake (Bldg. 707) b 0.0026 2.21 4.3 2.2xl0-6 
Dock Fire (Bldg. 707) c 2.0xl0-6 2.21 25 0.000013 

!Alternative 3 (with Plutonium Separation) 

Repackage at Rocky Flats Earthquake (Bldg. 371) c 0.000094 0.12 131 0.000066 
Room Fire (Bldg. 371) b 0.0005 0.12 27 0.000014 

Transport to Savannah River Site Traffic Fatality 0.00010per 6 shipments N/A N/A 
shipment 

Purex at Savannah River Site Earthquake (H-Canyon) 0.000182 0.50 407 0.00020 

N/A =not applicable 
a The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative 1. 
b Highest risk accident for this processing technology. 
c Highest consequence accident for this processing technology. 

Offtite Noninvolved 
Public Population Onsite Worker 

Consequences Consequences 

Dose Number of Latent Probability of a 
(penon- Cancer or Traffic Dose Latent Cancer 

rem) F lltalilies (mrem) Fatality 

2,640 1.3 1,730 0.00069 

79 0.040 52 0.000021 
468 0.23 306 0.00012 

1,550 0.78 1,010 0.00040 
318 0.16 208 0.000083 

N/A 1.0 d N/A e 

18,100 9.1 136,000 0.11 

d This fatality is due to the mechanical impact of the accident, not cancer due to radiation. The radiological consequences of a radioactive release on the highway are impossible to list in a single 
number because the accident could occur at any point along the route and meteorological conditions and population distributions vary greatly along the route. 

e The consequence of a high-speed traffic accident would be at least one fatality among the transportation workers due to trauma. 
Note: The impacts due to the preferred processing technology are presented in bold type. 
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Table 4-54 Risks Due to Accidents with S bAll 
Of/site Public Maximally Noninvolved Onsite 
Exposed Individual Risk Of/site Public Population Risk Worker Risk 
(Probability of a Latent (Number of Latent Cancer or (Probability of a Latent 

Accident Scenario Cancer Fatality) Traffic Fatalities) 

Alternative 1 (No Action) 
Repackage and Store at Rocky Flats 3 Earthquake (Bldg. 707) 2.0x1o·8 0.00038 

Composite 2.1x1o·8 0.00039 

Alternative 2 (without Plutonium Separation) 
1.2xl0·8 Calcine and Vitrify at Rocky Flats Earthquake (Bldg. 707) 0.00023 

Composite 1.3xto·8 0.00024 

Alternative 3 (with Plutonium Separation) 
8.1x1o·10 9.6x1o·6 Preprocess at Rocky Flats Room Fire (Bldg. 371) 

Composite 1.6x10"9 0.000018 
Transport to Savannah River Site Traffic Fatality N/A 0.0006 b 

Radioactive Release N/A 4.3x1o·8 

Purex at Savannah River Site Earthquake (H-Canyon) 1.9x1o·8 0.00082 
Composite 2.9x10"8 0.0013 

N/ A = not applicable 
3 The accident impacts of 20 years of storage are presented in Section 4.14 for all the materials combined under Alternative I. 
b This risk is due to the mechanical impact of a potential accident, not cancer due to radiation. This risk includes members of the public and transportation workers. 
Note: The risks due to the preferred processing technology are presented in bold type. 

Cancer Fatality) 

2.0x10·7 

2.1x1o·7 

1.2x1o·7 

1.3xlo·7 

s.0x1o·9 

9.6x1o·9 

N/A 
N/A 

9.9x1o·6 

9.9x1o·6 
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Chapter 4 -Environmental Consequences 

Tables 4-55 (Rocky Flats) and 4-56 (Savannah River Site) present the sites' existing modeled concentrations 
of crilteria and hazardous air pollutants and the modeled concentrations associated with the proposed processing 
at each site and compares them to existing Federal and State air quality standards and guidelines. The 
Industrial Source Complex air dispersion model ISC3 was used to develop these estimates (see Appendix D, 
Section D.4). The types of air pollutants differ by site because of differences in the chemical constituents of 
the residue materials and in the chemical reactants required for the various processes. These modeled 
concentrations represent the maximum predicted releases at each site from processing residues and scrub alloy. 
The impacts from each residue and scrub alloy processing technology have been combined and assumed to 
occur concurrently at each site. This is a very conservative assumption made because nonradiological air 
emissions and corresponding concentrations associated with the various processing alternatives are small and 
are not considered by DOE to be a discriminator between alternatives. 

For Rocky Flats, nitrogen oxide (NOx) is the only criteria pollutant expected to be released. Concentrations 
of thils pollutant are compared to the annual standard for nitrogen dioxide (N02). In addition, concentrations 
of the hazardous air pollutants carbon tetrachloride and hydrochloric acid at Rocky Flats are presented. There 
are no Federal or State guidelines or standards for these hazardous pollutants. Consequently, these 
concentrations are compared to EPA established cancer inhalation unit risk factors (for carbon tetrachloride) 
and Reference Concentrations (for hydrochloric acid) in the health effects of hazardous chemicals subsections 
of this chapter. When the contribution from the alternatives is combined with the concentrations from existing 
facilities at Rocky Flats, the concentrations are well below the standards and guidelines. 

Ambient air concentrations based on monitoring data and modeled data from nearby non-DOE sources are 
discussed in Section 3.1.3. If these ambient air concentrations are combined with the concentrations in 
Table 4-55, the resulting concentrations would also be well below the air quality standards and guidelines. 
Note that combining the site's concentrations with the ambient concentrations is very conservative, as it is 
expected that the monitors would be impacted by Rocky Flats emission sources in addition to non-DOE 
sources. 

For the Savannah River Site, nitrogen oxide concentrations are compared to the annual standard for nitrogen 
dioxide. No other criteria pollutants are expected to be emitted. In addition, concentrations of total suspended 
particulates, nitric acid, hydrogen fluoride, and phosphoric acid at the Savannah River Site are compared to 
the State standards. The modeled concentrations are very small. When these concentrations are combined 
with the concentrations from existing facilities at the Savannah River Site the concentrations are well below 
the standards and guidelines. 

Ambient air concentrations based on monitoring data are discussed in Section 3.2.3. If these ambient air 
concentrations are combined with the concentrations in Table 4-56, the resulting concentrations would be 
below the air quality standards and guidelines, except for the State's annual total suspended particulates 
standard of75 J.!g/m3. The combined annual total suspended particulates concentration would be 80 f.!g/m3. 

Note that combining the site's concentrations with the ambient concentrations is very conservative, as it is 
expected that the monitors would be impacted by Savannah River Site emission sources as well as any non
DOE sources. In addition, the State air quality agency does not require the site to add monitored 
concentrations to modeled concentrations for demonstrating compliance with the air quality standards 
(SRS 1998). 

The Los Alamos National Laboratory is not included in the table because no hazardous chemicals and only 
a very small quantity of criteria air pollutants would be released to the atmosphere due to the very limited 
processing that would take place at that site under any of the processing technologies. Air pollutant emissions 
and concentrations will be unchanged and are expected to continue to meet the ambient standards. 
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Most Stringent Site Baseline Modeled Combined Concentration Percent of 
Regulation or ConcentraUon Concentrationh from Rocky Flats Sources Standard or 

Pollutant Averaging Time Guideline (pglm3 )0 (pglm3/ (pglm3) (pglm3) Guideline 
Criteria Pollutants 

co 8-Hour 10,000c 304 0 304 3.0 
1-Hour 40,000c 1,160 0 1,160 2.9 

N02 Annual IOOC 1.4 0.00014 1.4 1.4 

Ozone 8-Hour 1S7c,e (e) (e) (e) NC 
1-Hour 1 

160d,e (e) (e) (e) NC 

PM 10 Annual soc,! 14.0 0 14.0 28 
24-Hour 1soc.f 32.0 0 32.0 21 

PM2.5 Annual 1scJ (t) (t) (t) NC 
24-Hour 6Sc,f (f) (f) (f) NC 

so2 Annual soc 0.1 0 0.1 0.13 
24-Hour 36Sc 91.2 0 91.2 2S 
3-Hour 700d 270 0 270 39 

Lead Calendar l.Sc < 0.001 0 <0.001 <0.1 
Quarter 

I 
30-Day l.sd < 0.001 0 <0.001 <0.1 

Other Regulated Pollutants _I 

Hydrogen Sulfide 1-Hour 142a 35.4 0 35.4 25 

Total Suspended Particulates Annual 75a 31.0 0 31.0 41 
24-Hour !SOd 73.0 0 73.0 49 

Toxic/Hazardous Pollutants 
Carbon Tetrachloride Annual (g) 0.0024 0.000031 0.0024 NC 

Hydrochloric Acid Annual (g) 0.0052 4.2x10" 1 0.0052 NC 
NC = not calculated 
Note: Only toxic pollutants emitted from the alternatives being evaluated are presented. The Draft EIS listed additional toxic pollutants which would not be emitted from any of the proposed alternatives and 
so are not necessary to assess baseline or cumulative air quality impacts. 
a The more stringent of the Federal and State standards is presented. 
b Concentrations based on Rocky Flats Cumulative Impacts Document, 1997. Monthly lead concentration conservatively used to estimate quarterly concentration. 
c Federal standard. 
d State standard. 
c Ozone, as a criteria pollutant, is not directly emitted or monitored by the site. EPA recently revised the air quality standards for ozone. The new standards, finalized on July 18, 1997, change the ozone primary 

and secondary standards from a !-hour concentration of 235 iJg/m3 (0.12 ppm) to an 8-hour concentration of 157 iJg/m3 (0.08 ppm). During a transition period, the !-hour ozone standard would continue 
to apply in nonattainment areas such as Rocky Flats. 

f EPA recently revised the air quality standards for particulate matter. The current PM 10 annual standard is retained and two PM2.5 (particulate matter less than or equal to 2.5 micrometers) standards are added. 
The standards are set at IS iJg/m3 (3-year arithmetic mean based on community-oriented monitors) and 65 1-1g/m3 (3-year average of the 98th percentile of 24-hour concentrations at population-oriented 
monitors). The current 24-hour PM10 standard is revised to be based on the 99th percentile of 24-hour concentrations. Insufficient emissions, modeling and monitoring data exist for estimating concentrations 
ofPM25. 

g No State or Federal standard exists. 
h Based on emissions from combining all processing technologies for residues and scrub alloy. 
Source: Adapted from DOE 1996a 
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Table 4-56 Air Qualitv 1m ts f1 Prl E .. 
---- s ---- hRi - -- Sit, 

Most Stringent SUe Baseline Modeled Combined Concentration Percent of 
I Regulation or Concentration Concentration11 from Savannah River Sources Standard or 

PoUutant Averaging Time Guideline (J1glm3 )4 {Jiglm3l (pglm3) (JIK/m3) Guideline 
Criteria PoUutants i 

co 8-Hour IO,()()(f 632 0 632 6.3 I 

1-Hour 40,000c 5,000 0 5,000 13 
N02_ Annual JOOc 8.8 0.039 8.8 8.8 I 

Ozone 8-Hour 157c,t (0 (0 (0 NC 
PM 10 Annual 50c,a 4.8 0 4.8 9.6 

24-Hour 150c,d 80.6 0 80.6 54 
I 

PM25 Annual 15c.d (d) (d) (d) NC 
24-Hour 65c,d (d) (d) (d) NC 

S02 Annual soc 16.3 0 16.3 20 I 

24-hour 365c 215 0 215 59 
3-Hour 1,300c 690 0 690 53 

Lead Calendar J.5C <0.01 0 <0.01 <0.1 I 

Quarter 
Other Reg_ulated Pollutants I 

Hydrogen Fluoride 30-Day o.se 0.09 0.00036 0.09 II I 

7-Day 1.6e 0.39 0.0032g 0.39 25 
24-Hour 2.9e 1.04 0.0032 1.04 36 

I 12-Hour 3.7e 1.99 0.0051 2.00 54 
Total Suspended Particulates Annual 75e 43.3 0 43.3 58 

ToxidHazardous Pollutants I 

Nitric Acid 24-Hour 125.oe 50.96 0.65 51.61 I 41 
Phosphoric Acid 24-Hour 25.oe I 0.462 0.0016 0.464 1.9 
NC = not calculated 
Note: Only toxic pollutants emitted from the alternatives being evaluated are presented. The Draft EIS listed additional toxic pollutants which would not be emitted from any of the 
proposed alternatives and so are not necessary to assess baseline or cumulative air quality impacts. 
a The more stringent of the Federal and State standards is presented. 
b Concentration based on Draft Tritium Extraction Facility EIS, (DOE 1998a) (1994 emissions data), except for hydrogen fluoride, nitric acid, and phosphoric acid which are based 

on Storage and Disposition of Weapons- Usable Fissile Materials Final PElS, (DOE 1996a) (1990 emissions data). 
c Federal standard. 
d EPA recently revised the air quality standards for particulate matter. The current PM 10 annual standard is retained and two PM2.5 (particulate matter less than or equal to 2.5 

micrometers) standards are added. The standards are set at 15 J.lg/m3 (3-year arithmetic mean based on community-oriented monitors) and 65 J.lg/m3 (3-year average of the 98th 
percentile of24-hour concentrations at population-oriented monitors). The current 24-hour PM 10 standard is revised to be based on the 99th percentile of 24-hour concentrations. 
Insufficient emissions, modeling and monitoring data exist for estimating concentrations of PM2.5. 

e State standard. 
f Ozone, as a criteria pollutant, is not directly emitted or monitored by the site. EPA recently revised the air quality standards for ozone. The new standards, finalized on July 18, 1997, 

change the ozone primary and secondary standards from a 1-hour concentration of 235 J.lg/m3 (0.12 ppm) to an 8-hour concentration of 157 J.lg/m3 (0.08 ppm). 
g 7-day concentration conservatively estimated using 24-hour concentration. 
h Based on emissions from combining all processing technologies for residues and scrub alloy . 
Source: Adapted from DOE /998a and DOE 1996a. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

In addition to the releases of criteria pollutants from processing facilities, the shipment of residues and scrub 
alloy between sites would also contribute to the emissions of criteria pollutants. The impacts of these mobile 
sources of pollutants on air quality would be very low. See the Cumulative Impacts discussion in 
Section 4.25.4 for additional information. 

The increase in N02 annual average concentrations from processing at Rocky Flats and Savannah River Site 
are a small fraction of the Prevention of Significant Deterioration Class II area increment of 25 Jlg/m3. Any 
contribution to N02 concentrations at a Class I area, such as Rocky Mountain National Park near Rocky Flats, 
would be a very small fraction of the Prevention of Significant Deterioration Class I increment of 2.5 11g/m3. 

None of these alternatives have emissions large enough to require a Prevention of Significant Deterioration 
permit. 

The EPA has established National Ambient Air Quality Standards throughout the U.S. for the six criteria 
pollutants, and each State is responsible for measuring its air quality to determine if and when the air fails to 
meet these standards. Each State also has a State Implementation Plan to eliminate or reduce the severity and 
number of violations of the National Ambient Air Quality Standards. Areas with a history of violations are 
called "nonattainment areas". Federal actions, such as the actions described in this EIS, must conform to each 
State's State Implementation Plan to avoid contributing to a violation of the National Ambient Air Quality 
Standards (EPA 1993). If a proposed Federal action would 1) occur in a "nonattainment area" and 2) could 
release significant quantities of criteria pollutants, then the Federal agency is required to perform a conformity 
analysis to determine if the proposed Federal action would conform to the State Implementation Plan. 

The National Ambient Air Quality Standards attainment status of the areas around the Savannah River Site 
and the Los Alamos National Laboratory are discussed in Sections 3.2.3 and 3.3.3, respectively. These sites 
are not located in "nonattainment areas", so no conformity analysis is required for these sites in this EIS. 

As discussed in Section 3.1.3, however, Rocky Flats is located in a "nonattainment area" for ozone (03) and 
carbon monoxide (CO). Ozone itself is not emitted from Rocky Flats, but is formed in the atmosphere through 
a complex reaction of ozone precursor pollutants, sunlight, and temperature. Two ozone precursors could be 
emitted from Rocky Flats: nitrogen dioxide (N02) and volatile organic chemicals. DOE considered the 
quantities of N02, volatile organic chemicals, and CO that could be released at Rocky Flats due to the actions 
in this EIS. Total direct and indirect emissions, including transportation emissions, have been estimated based 
on the process descriptions at Rocky Flats and the maximum number of shipments from Rocky Flats. The 
number of shipments along with EPA's MOBILE 5 model was used to estimate exhaust emissions from the 
safe, secure trailers and escort vehicles traveling through the "nonattainment area." The total estimated 
emissions are 89 kg/yr (196 lb/yr) of N02, 17 kg/yr (37 lb/yr) of VOCs, and 56 kg/yr (123 lb/yr) of CO and 
are mainly due to transportation. These emission levels are all far below the applicability level which would 
trigger a conformity analysis (90,000 kg/yr [200,000 lb/yr] for each of these chemicals) (40 CFR 51; 
40 CFR 93). Furthermore, these estimated emissions would be much smaller than the normal emissions from 
vehicles in the Denver area. Thus, DOE did not perform a conformity analysis for 0 3 or CO in the Rocky Flats 
area. 

Rocky Flats is also in a "nonattainment area" for particulate matter of 10 microns or smaller in diameter 
(PM 10). Transportation is the only action in this EIS that would be expected to generate PM10, from 
reentrainment of road dust and from diesel-powered truck exhaust. The maximum number of shipments 
involved in this EIS, however, is tiny compared to the amount of transportation that occurs normally in the 
Denver area, so the PM10 emissions attributable to this EIS, 102 kg/yr (225 lb/yr), would be a small fraction 
of the total emissions in the Denver area. The PM 10 emissions were estimated using shipment information 
along with EPA's PART 5 model. Thus, DOE did not perform a conformity analysis for PM 10 in the Rocky 
Flats area. 
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Chapter 4 -Environmental Consequences 

4.131 WATER QUALITY 

None of the processing technologies at any of the sites would discharge untreated process effluents to surface 
water or ground water. Effluents would be processed at existing site facilities as follows: 

• All process effluents produced from Rocky Flats processes are either directly stabilized for disposal or 
reused in the process water system (a closed-cycle system). 

• All process effluents produced from Savannah River Site processes (in the F-Canyon or H-Canyon) 
would be pumped directly to the High-Level Waste system for treatment and disposal of residuals or to 
the Z-Area Saltstone Treatment and Disposal Facility. 

• All process effluents produced from Los Alamos National Laboratory processes would be transferred to 
the Radioactive Liquid Waste Treatment Facility for treatment. 

Any water released from the above treatment processes to the surface or groundwater would meet the 
applicable water quality requirements of the State. Thus, there would be no impact on water quality at any of 
the three sites under incident-free conditions. 

The sections below provide additional detail on the specific types and amounts of effluents that would result 
from the processing technologies at the three sites and the treatments for those effluents prior to any water 
being discharged to the surface or groundwater. 

Analyses have been performed on the impacts of accidents on water pathways. Using a bounding case 
analysis, DOE considered the worst accidents (identified in Appendix D), calculated the maximum 
concentrations of radioactivity deposited to the ground surface, and calculated the drinking water pathway 
exposure for that worst accident. From this, DOE calculated the highest dose to the maximally exposed 
individual located at the site boundary and from drinking water from a hypothetical water supply pond. 

In the event of a major earthquake or an airplane crash at a facility that is processing plutonium residues or 
scruib alloy, radioactive material might be released into surface waters. The amount of material that may be 
released from the facility to the surface water and subsequently flow offsite would be very small. Analyses 
have shown that for weapons grade plutonium accidents, inhalation is the only exposure of importance. 
Ingestion of both food and water contributes less than 0.2 percent of the total dose to the population. 
(EG&G 1993). A traffic accident involving a truck carrying containers of plutonium residues or scrub alloy 
would have no impact on water quality because the containers are all designed to contain the material, even 
if the containers are submerged in water after the traffic accident. 

4.13.1 Rocky Flats 

The materials to be processed at Rocky Flats would be processed in Buildings 707 or 371. Effluents would 
consist of water (some with potassium hydroxide and potassium nitrate), filtrate, and evaporator bottoms. 
Most of the processing technologies would not generate any effluents. The processing technologies that would 
generate effluents are listed in Table 4-57. 
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Final EJS on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

T bl 4-57 P a e rocess Effl uen tstR kFit a oc ~y as 
Residue Category Processing Technology Effluent Description 

Combustible Neutralize/Dry and Store 5,250 kg water with potassium hydroxide and potassium nitrate 
(Aqueous-
contaminated) 

Combustible Sonic Wash 11,000 kg water 

Combustible Catalytic Chemical Oxidation 40 kg hydrochloric acid 
164 kg water 

Combustible Mediated Electrochemical Oxidation 2,900 kg evaporator bottoms, with 0.1 kg Pu 

Combustible Neutralize/Dry with Variance 5,250 kg water with potassium hydroxide and potassium nitrate 
(Aqueous-
contaminated) 

Plutonium Fluoride Dissolve, Oxidize and Store 1 ,960 kg filtrate 

Plutonium Fluoride Dissolve and Oxidize 1 ,960 kg filtrate 

All Filter Media Neutralize/Dry and Store 25,700 kg water with potassium hydroxide and potassium nitrate 

All Filter Media Sonic Wash 25,500 kg water 

All Filter Media Mediated Electrochemical Oxidation 6,800 kg evaporator bottoms, with 1.0 kg Pu 

Ful Flo (IDC 331) Neutralize/Dry with Variance 24,400 kg water with potassium hydroxide and potassium nitrate 
and HEP A (IDC 
338) Filters 

All Sludge Filter/Dry and Store 3 I kg decant water 

Other Sludge Acid Dissolve 3, 700 filtrate 

Other Sludge Filter/Dry with Variance 31 kg decant water 

Glass Neutralize/Dry and Store I ,340 kg water with potassium hydroxide and potassium nitrate 
and with 5.0 kg Pu 

Glass Mediated Electrochemical Oxidation 370 kg evaporator bottoms, with 0.1 kg Pu 

Glass Neutralize/Dry with Variance I ,340 kg water with potassium hydroxide and potassium nitrate 
and with 5.0 kg Pu 

Graphite Mediated Electrochemical Oxidation 6, I 00 kg acid, with 0.1 kg Pu 

There would be no direct discharge of contaminants to the surface or ground water for any of the Rocky Flats 
processing technologies in any of the alternatives. All aqueous waste produced would either be directly 
stabilized for disposal or reused in the process water system. All plutonium-containing waste waters generated 
at the site are treated by evaporation and, in some cases, preceded by an initial carrier precipitation step. The 
solids and concentrated solution from these treatment steps are immobilized and stored pending disposal at 
an approved disposal facility. The resulting treated solution must meet the State of Colorado Reuse Criteria 
specified in 6 CCR-1007-3, Part 261.2(e)(ii), and is recycled to the site process water system where it is used 
as make-up water for the site steam plant and cooling towers. Although it is largely a closed system, there are 
occasional process water system discharges of excess water to the site sewage treatment plant, based on overall 
water balance considerations. All sewage treatment plant effluent must meet National Pollution Discharge 
Elimination System permit requirements. Thus, none of the effluents from the waste water treatment facility 
are discharged to the surface or groundwater. 
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Chapter 4 -Environmental Consequences 

4.13.2 Savannah River Site 

If any materials are sent to the Savannah River Site under this EIS, they would be processed through either 
F-Canyon or H-Canyon. Effluents would consist of various aqueous solutions. The materials, processing 
tech111ologies, and effluents are presented in Table 4-58. 

Table 4-58 Process Effluents at the Savannah River Site 
Residue Category Processing Technology Effluent Description 

Incinerator Ash Purex Aqueous solution containing tin, fly ash, residual 
plutonium and spent processing reagents 

Incinerator Ash MEO/Purex Aqueous solution containing fly ash, residual plutonium 
and spent processing reagents 

Sand, Slag and Crucible Purex Aqueous solution containing tin, calcium, magnesium, 
residual plutonium and spent processing reagents 

Graphite Fines MEO/Purex Aqueous solution containing residual plutonium and spent 
processing reagents 

All Salt Residues Purex, after salt scrub at Rocky Flats Aqueous solution containing americium, aluminum, 
residual plutonium and spent processing reagents 

Plutonium Fluoride Purex Aqueous solution containing tin, fluoride, residual 
plutonium, impurities and spent processing reagents 

Graphite MEO/Purex Aqueous solution containing graphite, residual plutonium 
and spent processing reagents 

Inorganic MEO/Purex Aqueous solution containing inorganics, residual 
plutonium and spent processing reagents 

Scrub Alloy Purex Aqueous solution containing americium, aluminum, 
residual plutonium and spent processing reagents 

No process effluents would be released to surface water or groundwater. All the process effluents would be 
pumped from the canyon to the High-Level Waste system. The liquids would be stored in tanks pending 
processing. The impacts of these operations would be low (DOE 1994c). The americium and residual 
plutonium would be vitrified in canisters in the Defense Waste Processing Facility. The numbers of canisters 
that would be generated from each processing technology are presented in Sections 4.2 through 4.11. 

Decontaminated aqueous solutions containing tin, fly ash, carbon steel, calcium, magnesium, graphite, 
inorganics, aluminum, fluoride, spent processing reagents and other impurities would be transferred to the 
Z-Area Saltstone Treatment and Disposal Facility. The resultant non-hazardous stabilized waste form 
(saltstone) would be disposed of in engineered vaults in accordance with the permit from the State of South 
Carolina. The impacts on groundwater quality from saltstone disposal would be very low (DOE 1994c ). The 
number of cubic meters of saltstone that would be generated from each processing technology are presented 
in Sections 4.2 through 4.11. 

4.13.3 Los Alamos National Laboratory 

If any materials are sent to the Los Alamos National Laboratory under this EIS, they would be processed at 
Technical Area 55 (T A-55). Effluents would consist of water and filtrate. The materials, processing 
technologies, and effluents are presented in Table 4-59. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

a e T bl 4-59 P rocess Effl uen a OS ts t L AI amos Nf a mna I L b t a ora ory 
Residue Category Processing Technology Effluent Description 

IDC 365, 413 & 427 Salts Acid Dissolve 755 kg water 
9,320 kg filtrate 

Other Direct Oxide Reduction Salts Acid Dissolve 1 ,445 kg water 
18,31 0 kg filtrate 

No process effluents would be released to surface water or groundwater. All the process effluents would be 
transferred from TA-55 to the Radioactive Liquid Waste Treatment Facility at TA-50, where they would be 
treated using "as low as reasonably achievable" and "best available technology" processes. Any water released 
from that facility would be small and in accordance with the facility's National Pollution Discharge 
Elimination System permits. 

4.14 IMPACTS OF POST-PROCESSING STORAGE 

Under all of the alternatives, the products and some of the wastes from processing would be placed in storage 
for some period of time following processing. Under Alternative 1, stabilized residues would be placed in 
indefinite storage at Rocky Flats. Under Alternative 3, plutonium oxide would be stored for an extended 
period, until such time as it is processed for disposition. Materials designated for disposal at WIPP 
(i.e., stabilized residues and other transuranic wastes) would need to be stored until they could be scheduled 
for transportation to WIPP. If WIPP does not open or if its opening is delayed, it may be necessary to store 
these materials for an extended period of time. 

The estimated amounts of products and wastes that would be generated at each site under the Preferred 
Alternative are presented in Section 4.21.1. Similarly, the estimated maximum amount of each product and 
waste that could be generated at each site is presented in Section 4.23. These generation estimates represent 
upper limits of storage requirements. DOE might need to construct new waste storage buildings if shipments 
to WIPP are delayed. The impacts of this construction would be low because the buildings would be light
weight metal or fabric structures on previously-disturbed land. 

4.14.1 Impacts of Incident-Free Storage 

Under incident-free conditions, the impacts of storage would be limited to radiological exposures to involved 
workers. No member of the public would be exposed to radiation from materials in storage unless a serious 
accident occurred. Similarly, there would be no potential exposures from nonradioactive hazardous chemicals 
because stabilization activities under all alternatives would prevent chemical exposures. The maximally 
exposed individual worker would receive a dose no higher than 2,000 mrem per year. Based on past 
experience at Rocky Flats, dose to the involved worker population from storage of stabilized residues is 
assumed to be directly proportional to the number of drums in storage. The involved worker dose rate from 
storage of stabilized residues is assumed to be 6.4 person-rem per year per 10,000 drums in storage. 

Plutonium produced by separation processing at the Savannah River Site would be stored in the Actinide 
Packaging and Storage Facility (currently under construction) when it becomes operational (currently 
scheduled for 2001). Worker dose from storage in this facility is expected to be zero because no workers will 
go inside the facility. All inspections and handling will be performed with robotics. Nevertheless, in this 
section DOE made the conservative assumption that the worker doses for plutonium storage would be equal 
to those for stabilized residues storage: 6.4 person-rem per year per 10,000 drums. 
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Chapter 4 -Environmental Consequences 

4.14.1.1 Interim Storage of Stabilized Residues in the No Action Alternative 

Under the No Action Alternative (Alternative 1), the stabilized residues would remain at Rocky Flats 
indefinitely. For the purpose of analysis, the storage period is assumed to be 20 years. This assumption is 
consistent with DOE's Notice of Intent (DOE 1996e) and DOE's Waste Management PElS (DOE 1997c). 
The total number of drums of stabilized residues in the No Action Alternative could be as high as about 
20,300 drums. This alternative would require the construction of new light-weight storage buildings at Rocky 
Flats. Multiplying the number of drums by 20 years and 6.4 person-rem per year per 10,000 drums yields a 
total of 260 person-rem for the total worker dose. The number of latent cancer fatalities associated with this 
dose is 0.1 latent cancer fatalities. This is much less than one, so DOE would not expect any workers to incur 
a latent cancer fatality from this storage. 

4.14.1.2 Lag Storage 

Lag storage would occur for transuranic waste under all alternatives and for stabilized residues with variances 
under Alternative 4. These materials would be waiting for shipment to WIPP. Lag storage would also occur 
for plutonium oxide from the processing of salt residues at Los Alamos National Laboratory. It is not possible 
to predict the duration of lag storage for any alternative because the duration would depend on the future 
availability of transportation, capacity at the receiving facility, etc. 

Under the Preferred Alternative, DOE would generate about 18,400 drums of stabilized residues, 3,200 drums 
of transuranic waste, and 607 kg of plutonium at all three sites combined. All of this material could require 
some lag storage for some period of time. Assuming DOE places four kilograms of plutonium in each 
plutonium storage container, there could be a total of about 21 ,800 drums requiring lag storage at various times 
and for various durations at the three sites. If the average lag storage duration for all these materials is assumed 
to be one-half year, then multiplying by 6.4 person-rem per year per 10,000 drums yields a total worker dose 
of 7.0 person-rem. The number of latent cancer fatalities associated with this dose is 0.003 latent cancer 
fatalities. This is much less than one, so DOE would not expect any workers to incur a latent cancer fatality 
from this storage. 

By examining the tables of products and wastes in Sections 4.2 through 4.11, the maximum amount of material 
that could require lag storage at all three sites under any combination of processing technologies can be 
estimated. The result is that there could be a total of about 42,000 drums requiring lag storage at various times 
and for various durations at the three sites. If the average lag storage duration is again assumed to be one-half 
year, then the total worker dose would be less than 14 person-rem. DOE would not expect any workers to 
incur a latent cancer fatality from such a small dose. 

4.14.1.3 Storage of Transuranic Waste if Shipments to WIPP are Delayed 

Every processing technology in this EIS would generate some transuranic waste and DOE plans to dispose of 
it in WIPP. The processing technologies in Alternative 4 would also generate stabilized residues, which could 
be disposed of in WIPP as transuranic waste. If the shipments to WIPP are delayed, then the inventories of 
transuranic waste and stabilized residues with variances would be placed in interim storage at the processing 
sites. 

As discussed under lag storage above, DOE would generate about 18,400 drums of stabilized residues and 
3,200 drums of transuranic waste under the Preferred Alternative. If all 21 ,600 drums of this material were 
placed in interim storage, then the worker dose would be about 14 person-rem per year. The number of latent 
cancer fatalities associated with this dose rate is 0.007 latent cancer fatalities per year. This is much less than 
one, so DOE would not expect any workers to incur a latent cancer fatality from this storage. 
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By examining the tables of products and wastes in Sections 4.2 through 4.11, the maximum amount of 
stabilized residues and transuranic waste that could require interim storage at all three sites under any 
combination of processing technologies can be estimated. The result is that there could be a combined total 
of about 42,000 drums requiring such storage in shipments to WIPP are delayed. The total worker dose rate 
could be as high as about 27 person-rem per year at all three sites combined. The number of latent cancer 
fatalities associated with this dose rate is about 0.01 latent cancer fatalities per year. This is much less than 
one, so DOE would not expect any workers to incur a latent cancer fatality from this storage. 

4.14.2 Impacts of Accidents During Storage 

In accident situations, it would be possible for some radioactive material to be released from the containers, 
so the offsite public could be affected. The impacts due to accidents during storage would not be directly 
proportional to the number of drums in storage, but rather they would depend more on the form of the 
packaging and the amounts of plutonium in the materials. The estimated impacts of storing stabilized residues, 
transuranic waste, and plutonium oxide are presented in Table!> 4-60 and 4-61. The details of the impact 
calculations for accidents during storage are given in Appendix D. 

Except for the 20 years of storage assumed for the No Action Alternative, the risks are given on an annual 
basis because the duration of this storage is impossible to determine. The highest accident risks to all three 
receptors would occur under the No Action Alternative due to the extended storage time. 

4.15 IMPACTS OF FINAL TRANSPORTATION AND DISPOSALIDISPOSITION 

4.15.1 Final Transportation 

After interim storage at the processing sites, the many of the products and wastes generated from processing 
the Rocky Flats plutonium residues and scrub alloy would be transported to other sites for disposal or long
term storage. The impacts of this transportation are outside the scope of this EIS, but they are discussed briefly 
in Appendix E, Section E.6.5 and analyzed in other EISs prepared by DOE. 

The environmental impacts of transporting the transuranic waste generated during processing of the plutonium 
residues are included in the Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental 
Impact Statement (DOE 1997 g). An approximation of the contribution to these total transportation impacts 
that may be attributable to the actions addressed in this EIS can be obtained by comparing the quantity of 
transuranic waste analyzed in the WIPP SEIS II and in this EIS. The quantity of stabilized or repackaged 
residues and transuranic waste generated in the preferred alternative of this EIS is estimated to be 
20,800 drums ( 4,300 cubic meters). This is about 2.5 percent of the capacity of WIPP for transuranic waste. 
In the WIPP SEIS ll the accident-free population impacts were estimated to be about 3.0 latent cancer fatalities 
to the public and 0.3 latent cancer fatalities to the truck crews. The highest lifetime accident-free impact to 
the maximally exposed individual was a 0.0085 probability of a latent cancer fatality. The aggregate potential 
truck accident impacts to populations along all transportation routes was estimated to be 0.4 latent cancer 
fatalities. 

Low-level and possibly low-level mixed waste would also be generated as a result of processing the residues 
and scrub alloy. The environmental impacts of transporting these wastes are included in the Final Waste 
Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal 
of Radioactive and Hazardous Waste (DOE 1997c). 
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Table 4-60 Frequ~n~ie~ and_ C9nsegmmces of Accidents During Storage 
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Alte17UIIive 1 (No Action) 
Storage at Rocky Flats after Processing I Earthquake (Bldg. 371) 

Alte17UIIive 2 (without Plutonium Separation) 
Storage at Rocky Flats after Processing I Earthquake (Butler Bldg.) 

Alte17UIIive 3 (with Plutonium Separation) 
Storage at Rocky Flats after Processing 

Storage at Rocky Flats after Preprocessing 
or Offsite Processing 

Storage at Savannah River Site after 
Processing in H-Canyon 

Earthquake (Bldg. 371) 

Earthquake (Bldg. 371) 

Earthquake (APSF Vault) 

Storage at Los Alamos National Laboratory I Earthquake (TA-55 Vault) 
after Processing 

Storage at Savannah River Site after 
Processing at Los Alamos National 
Laboratory 

Alte17UIIive 4 (Combination Alte17UIIive) 
Storage at Rocky Flats after Processing 

Earthquake (APSF Vault) 

Earthquake (Butler Bldg.) 
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0.000094 1,850 0.00093 22,200 11 

0.00001 100 0.000050 3,990 2.0 
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~ Table 4-61 Risks of Accidents D 

Offiite Public Maximally 
Exposed Individual Risk 

(Probability of a Latent Cancer 
Alternotive Accident Scenario Fatality per year) 

Alternative 1 (No Action) 
Storage at Rocky Aats after Processing for Earthquake(Bldg.371) 1.4xl0·8 per yr 

20 years 2.9x10·7 per 20 yrs 
Composite 9 J X 10"8 per yr 

l.8x10·6 per 20 yrs 

Alternative 2 (without Plutonium Separation) 
5.2x10·8 Storage at Rocky Aats after Processing Earthqu¥e (Butler Bldg.) 

Compostte 5.2x10·8 

Alternative 3 (with Plutonium Separation) 
1.2x1o·7 Storage at Rocky Aats after Processing Earthquake (Bldg. 371) 

Composite 2.0x10·7 
............................................................................. ............................................... ......................................................... 

Storage at Rocky Aats after Earthquake (Bldg. 371) 8.7x1o·8 

Preprocessing for Offsite Processing Composite 8.7x1o·8 
............................................................................ ............................................... . ........................................................ 

Storage at Savannah River Site after Earthquake (APSF Vault) 5.0xl0·10 

Processing in H-Canyon Composite 5.0xl0·10 

············································································ ··············································· ························································· 
Storage at Los Alamos National Earthquake (TA-55 Vault) 5.6xl0·7 

Laboratory after Processing Composite 5.7x10·7 
............................................................................ ............................................... ························································· 

Storage at Savannah River Site after Earthquake (APSF Vault) 2.2x10·9 

Processing at Los Alamos National Composite 2.2x10·9 

Laboratory 

Alternative 4 (Combination Alternative) 
Storage at Rocky Aats after Processing Earthquake (Butler Bldg.) 6.7xl0·8 

Composite 6.8xl0·8 
I _____ -···- -- - --- -- --- -- - --- -- - - ----- -··· -·· ------- ---------

APSF = Actinide Packaging and Storage Facility T A = technical area 

St 

O.ffsite Public Population Risk 
(Number of Latent Cancer 

Fatalities per year) 

0.00020 per yr 
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Chapter 4 -Environmental Consequences 

Impacts from transportation of plutonium metal and oxides, which would be produced by processing residues 
and scrub alloy with plutonium separation (Alternative 3), are described in the Storage and Disposition of 
Weapons-Usable Fissile Materials Programmatic Environmental Impact Statement (Storage and Disposition 
Programmatic EIS) (DOE 1996a). If Alternative 3 (processing with plutonium separation) is implemented at 
Rocky Flats or Los Alamos National Laboratory for the electrorefining and molten salt extraction salt residues, 
the resulting plutonium product could have special management requirements. These residues have a high 
americium content, and most of the non-Purex separation processes bring considered for this category would 
not remove the americium from the plutonium. Because americium emits gamma radiation, shielded 
containers would be required for storage and transportation of this mixture of plutonium and americium. 

DOE plans to consolidate the storage of weapon-usable plutonium by upgrading existing and planned facilities 
at the Pantex Plant in Texas and the Savannah River Site in South Carolina. After certain conditions are met, 
most plutonium now stored at Rocky Flats would be moved to the Pantex Plant and the Savannah River Site 
(DOE 1997d). The transportation and long-term storage of this plutonium is analyzed in DOE's Surplus 
Plutonium Disposition Draft EIS, which was issued in July 1998 (DOE 1998b ). 

4.15.2 Disposal/Disposition 

The impacts of disposal and/or disposition of the products and wastes generated from processing the Rocky 
Flats plutonium residues and scrub alloy are outside the scope of this EIS, but they are analyzed in other EISs 
prepared by DOE. 

Products and wastes that result from processing the residues and scrub alloy according to the No Action 
Altemative would be stored at Rocky Flats until decisions are made concerning their disposition. Accordingly, 
no disposal impacts can be estimated at this time. 

If the residues and scrub alloy are processed according to the Process without Plutonium Separation 
Alternative, the residual product will be a transuranic waste that meets the WIPP waste acceptance criteria. 
The environmental impacts of disposing of the transuranic waste from the residues are included in the Waste 
Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement (DOE 1997g) and 
these impacts are estimated to be low. Further NEP A review would be needed before transuranic wastes 
generated directly from scrub alloy could be disposed of at WIPP. 

Secondary wastes classified as low-level or low-level mixed waste may also be generated as a result of the 
processes to stabilize the residues and scrub alloy. The environmental impacts of disposing of these secondary 
wastes are included in the Final Waste Management Programmatic Environmental Impact Statement for 
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (DOE 1997c) and these 
impacts are estimated to be low. 

If the residues and scrub alloy are processed according to the Process with Plutonium Separation Alternative, 
two principal products would result: (1) plutonium metal or plutonium oxide that contains greater than 
50 percent plutonium and (2) transuranic waste. In addition, secondary wastes classified as low-level or low
level mixed waste may be generated during the process. High-level waste and saltstone would be generated 
if processing takes place at the Savannah River Site. 

Decisions have not yet been made concerning the disposition of the plutonium metal and plutonium oxide in 
DOE's inventory. However, current DOE policy will ensure that any plutonium separated and/or stabilized 
under this EIS will not be used for nuclear explosive purposes (DOE 1994b ). The environmental impacts of 
further stabilization of this material are analyzed in the Surplus Plutonium Disposition Draft EIS issued in July 
1998 (DOE 1998b ). No environmental impact statement has yet been published on the disposal of stabilized 
plutonium in a monitored geologic repository. 
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Two additional waste streams would be generated at the Savannah River Site if the residues or scrub alloy are 
processed there. These processes would produce a liquid waste that would be sent to the high-level waste tank 
farm and mixed with high-level wastes. When this waste is processed, part of it would be sent to the Defense 
Waste Processing Facility to be vitrified as high-level waste and another fraction would be sent to the Saltstone 
Manufacturing and Disposal Facility to be solidified as low-level waste. The high-level waste fraction of this 
waste would be processed in the Defense Waste Processing Facility. The product of this processing would be 
canisters filled with high-level waste glass, which would be stored in the Glass Waste Storage Building at the 
Savannah River Site. The environmental impacts of these processing and storage activities are addressed in 
the Final Supplemental Environmental Impact Statement, Defense Waste Processing Facility (DOE 1994c) 
and these impacts are estimated to be low. 

The high-level waste fraction of this waste would be disposed of in the monitored geologic repository for 
defense high-level waste and spent nuclear fuel. The environmental impacts of disposing of the high-level 
waste fraction of this material will be addressed with other high-level waste. The impacts of disposing of 
saltstone at the Savannah River Site are also addressed in the Final Supplemental Environmental Impact 
Statement, Defense Waste Processing Facility (DOE 1994c) and these impacts are estimated to be low. 

4.16 ENVIRONMENTAL JUSTICE 

As discussed in Appendix F, Executive Order 12898 directs Federal agencies to address disproportionately 
high and adverse health or environmental effects of alternatives on minority populations and low-income 
populations. 

Chapter 3 and Appendix F describe the distributions of minority and low-income populations in the vicinity 
of the three candidate processing sites and potential intersite transportation routes. Analyses described 
elsewhere in this chapter predict only minimal risks to health and safety from the management of plutonium 
residues and scrub alloy currently stored at Rocky Flats. Analyses of risks from incident-free operations and 
from accidents under all alternatives yield estimates that are much less than 1 latent cancer fatality in the public 
population. Because none of the alternatives would cause high and adverse consequences to the population 
at large, no minority or low-income populations would be expected to experience disproportionately high and 
adverse consequences. 

4.17 COSTS, PROCESSING DURATIONS, AND UNCERTAINTIES 

This section summarizes costs, processing durations, and uncertainties for the Minimum Cost Management 
Approach, the Preferred Alternative, the No Action Alternative, and the Minimum Duration Management 
Approach. Detailed supporting data and calculations for the individual processing technologies are presented 
in Appendix G. All costs are presented in undiscounted 1997 dollars. 

4.17.1 Cost Estimation Procedures 

All costs for individual alternatives and management approaches are rolled-up totals from six individual cost 
categories: 

• Facilities and equipment 
• Labor and site overheads 
• Transuranic waste, including variable costs of disposal at WIPP 
• Low-level waste at Rocky Flats and Los Alamos National Laboratory 
• Other materials storage, shipping, and disposal costs, including costs at the Savannah River Site, and 
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• Costs related to interim storage of stabilized residues and transuranic waste at Rocky Flats (No Action 
Alternative). 

Facilities and equipment costs are divided into two groups: (1) costs that have been incurred, are being 
incurred, or will be incurred in support of the plutonium residues clean-up independent of the Records of 
Decision in the present EIS, and (2) costs that will be incurred pursuant to the Records of Decision in the 
present EIS. The former group includes costs to bring the facilities into compliance with DOE regulations and 
Defense Nuclear Facilities Safety Board recommendations, to upgrade the facilities for their missions, to install 
facility-specific equipment, and to complete operational readiness reviews and startup tests. These costs, plus 
ongoing research and development costs, are allocable to the plutonium residues program, but are not 
incremental (i.e., decisional) in the present EIS. Allocable costs in most alternatives are $180 million for 
facilities and equipment (i.e., an average of six facilities at $30 million per facility) and $10 million for 
research and development. Costs for expensive, specialized pieces of equipment used in a small number of 
processing technologies are directly assigned to these technologies and are decisional in this EIS. Processing 
costs are based on facilities and equipment that are (or would be) up-and-running for this program rather than 
on developmental technologies. Decommissioning costs at all three sites are considered part of site-wide 
programs outside the scope of this EIS. 

Labor costs and site overheads are estimated as a function of the number of hours that operations and support 
personnel are exposed to radiation (not the amount of radiation they are exposed to). These exposure-hours 
are then multiplied by a factor that relates allocable labor hours at the site to exposure-hours. The more 
allocable labor-hours per exposure-hour, the greater the multiplier. The multiplier captures the hours spent 
by: (1) exposed individuals in non-exposed activities (e.g., preparing for operations, down-time during 
maintenance, and administrative matters), (2) non-exposed individuals in direct support of the operations, and 
(3) indirect site support personnel. The relationships between exposure-hours and allocable labor costs are 
based on empirical observations from a sample of recent residues management activities at Rocky Flats. 

Transuranic waste costs are based on unit costs for packaging, characterizing, and shipping drums of 
transuranic waste and stabilized residues to WIPP. Variable costs for disposing of transuranic waste at WIPP 
are included for each processing technology. Other waste treatment and disposal costs, including low-level 
waste, are allocated on a similar unit cost basis, including costs for disposal of high-level waste in a monitored 
geologic repository. 

Other materials storage, shipping, and disposal costs include shipping materials from Rocky Flats to the Los 
Alamos National Laboratory or the Savannah River Site for processing, storing 3013 canisters of refined 
plutonium, disposing of saltstone at the Savannah River Site, producing vitrified high-level waste at the 
Savannah River Site Defense Waste Processing Facility, disposing of vitrified high-level waste at the 
monitored geologic repository, and disposing of refined plutonium in later DOE programs. 

Assuming Records of Decision in 1998 selecting the No Action Alternative, processing activities would 
continue until about 2006. Stabilized residues and transuranic waste generated during the stabilization 
processes are assumed to remain on site for an additional twenty years. For cost purposes, all stabilized 
residues are assumed to be qualified for shipment to WIPP at the same level of characterization as other 
transuranic wastes before being shipped to WIPP in 2025. 

4.17.2 Cost Factors 

Five factors explain most of the costs and cost relationships described in this EIS. These cost factors can be 
summarized as follows: 
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• Labor and Labor Multipliers - Labor-related costs are based on the number of hours operators are 
exposed and a multiplier to account for non-exposure hours, indirect hours, site labor, etc. The 
multipliers range from 1.1 for repackaging and similar non-processing activities, to 3.1 for pyro
oxidation, distillation, and processes with similar requirements, 4.2 for vitrification, blend down, and 
similar processes, and 5.8 for "wet processes" such as sonic washing, water leaching, mediated 
electrochemical oxidation, and Purex processing at the Savannah River Site. Multiplied labor costs may 
overstate the incremental out-of-pocket costs to DOE since many site and indirect costs are fixed or semi
fixed. 

• Duration -- In general, the shorter the duration of processing, the lower the costs. As a practical matter, 
the only processing technologies for which the differences in incrementa/labor costs to DOE are likely 
to be significant are those with much higher durations of exposure-hours among the direct workers. 

• Capital Expenditures -- Processing technologies that require the acquisition of highly specific large
scale equipment (e.g., equipment for mediated electrochemical oxidation at Rocky Flats or the Savannah 
River Site or distillation at the Los Alamos National Laboratory) are never among the least costly 
technologies. There are no processing technologies for which savings on operations can offset the costs 
for new, large-scale equipment. 

• Transuranic Waste -- Processing technologies that create large numbers of drums of transuranic waste 
or stabilized residues generate large costs for waste packaging, characterization, and shipping. Variable 
costs for disposal at WIPP are a minor cost factor. 

0 High Assay Materials- Processing technologies that ship the materials with the highest plutonium assays 
to the Savannah River Site for Purex processing tend to be among the least expensive options. This is 
because (1) Purex processing costs at the Savannah River Site vary according to total residue mass while 
processing costs at Rocky Flats and the Los Alamos National Laboratory vary according to plutonium mass, 
and (2) Purex processing at the Savannah River Site F-Canyon requires no large capital additions while 
many of the processes for high assay residues at either of the other sites require expensive capital additions. 

4.17 .3 Cost of the Minimum Cost Management Approach 

DOE estimates that the Minimum Cost Management Approach has an allocable cost of about $428 million. 
About $180 million of this cost has been or will be incurred at Rocky Flats in support of the plutonium 
residues program independent of the present EIS. Another $10 million will be incurred at Rocky Flats or 
Los Alamos National Laboratory in fiscal year 1998 for development and testing of the processing technologies 
independent of the present EIS. Of the remaining $238 million, about $185 million is attributable to labor, 
waste processing, site overheads, etc. at the individual sites. About $47 million is attributable to disposition 
of separated plutonium outside of this EIS. Itemized equipment (i.e., distillation apparatus at Rocky Flats) is 
estimated to cost about $4 million. Variable costs for disposal at WIPP are about $1 million. The Minimum 
Cost Management Approach would require an estimated 3.2 years of calendar time at Rocky Flats, with 
Building 707, Module A requiring the most processing time. Table 4-62 shows the individually allocable 
costs for each processing technology and the totals for the various categories. 

Among the major residue categories, the least costly processing technology for the ash residues is some form 
of repackaging at Rocky Flats under Alternative 4. With the exception of Purex processing at the Savannah 
River Site for sand, slag, and crucible, the least costly technologies for managing the ash residues are the same 
as the preferred processing technologies. For the salt residues, the only category where the least costly 
technology is the same as the preferred processing technology is repackaging and shipment to WIPP for other 
direct oxide reduction salts under Alternative 4. The least costly processing technology for both categories 
of electrorefining and molten salt extraction salts is distillation at Rocky Flats. This technology requires about 
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$4 million in itemized equipment costs at Rocky Flats. The least costly processing technology for the high 
assay direct oxide reduction salts is salt scrub at Rocky Flats followed by Purex processing at the Savannah 
River Site F-Canyon. 

T bl 4-62 I d' 'd II All a e n 1v1 ua ty oca bl C ts fth M' . e OS 0 e tmmum C tP OS rocessmg_ T h ec no ogtes a 

Preferred 
Approximate Processing 

Material Category Minimum Cost Processing Technology Cost($M) Technology? 

Incinerator Ash Repackage at Rocky Flats under Alternative 4 58 Yes 

Sand, Slag, and Crucible Repackage at Rocky Flats under Alternative 4 II No 

Graphite Fines Repackage at Rocky Flats under Alternative 4 4 Yes 

Inorganic Ash Repackage at Rocky Flats under Alternative 4 8 Yes 

Molten Salt Extraction Distillation at Rocky Flats 18b No 
and Electrorefining Salts 
IDC 409 

Other Electrorefining and Distillation at Rocky Flats 45b No 
Molten Salt Extraction 
Salts 

Direct Oxide Reduction Salt scrub at Rocky Flats and Purex Process at the Savannah 13 No 
Salts, IDCs 365,413,427 River Site F-Canyon 

Other Direct Oxide Repackage at Rocky Flats under Alternative 4 8 Yes 
Reduction Salts 

Aqueous-contaminated Blend Down at Rocky Flats 2 No 
Combustibles 

Organic-contaminated Blend Down at Rocky Flats I No 
Combustibles 

Dry Combustibles Blend Down at Rocky Flats I No 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the Savannah 18 Yes 
River Site F-Canyon 

Ful Flo Filter Media Blend Down at Rocky Flats 4 Yes 

HEPA IDC 338 Filter Blend Down at Rocky Flats 10 No 
Media 

Other HEPA Filter Media Vitrify at Rocky Flats I No 

Sludge (IDC 089, 099, Vitrify at Rocky Flats I No 
332) 

Other Sludge Blend Down at Rocky Flats 3 No 

Glass. Neutralize/Dry at Rocky Flats under Alternative 4 I Yes 

Graphite Repackage at Rocky Flats under Alternative 4 8 Yes 

Inorganic Repackage at Rocky Flats under Alternative 4 2 Yes 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 20 Yes 
River Site F-Canyon 

Labor, site, processing, & -234 
disposal costs b,c,d 

Of which, materials -47 
disposition costsd 

Plus, itemized equipment 
costsd 

-4 

Subtotal - decisional -238 
costsd 

Common facilities costs -180 
at Rocky Flatse 
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Prefe"ed 
Approximate Processing 

Material Category Minimum Cost Processing Technology Cost($M) Technology? 

R&D at Rocky Flats and -10 
Los Alamos National 
Laboratorye 

Total -428 

a Excluding the no action processing technologies, which would generate stabilized residues without variances for disposal in WIPP. 
b Excluding $2 million of $4 million in itemized distillation equipment costs. 
c Because costs for many of the minor residues are significantly less than $1 million but are shown as $1 million, the sum of the 

individual costs on the table exceeds the actual total. 
d Costs that DOE would incur by selecting the specified processing technologies. 
e Costs that DOE expects to incur regardless of the processing technologies selected. 

4.17.4 Cost of the Preferred Alternative 

The Preferred Alternative adds an estimated $96 million in decisional costs to the Minimum Cost Management 
Approach (Table 4-63). This additional cost is attributable to the processing technologies for sand, slag, and 
crucible; electrorefining and molten salt extraction salts; high assay direct oxide reduction salts; combustibles; 
filters; and sludges. DOE prefers to incur the higher costs of the preferred processing technologies rather than 
accept the technical and schedule uncertainties associated with the less costly processing technologies. The 
Preferred Alternative requires about 5.5 years at Rocky Flats, with operations at Building 707, Module E 
taking the longest. The major cost/uncertainty tradeoffs are as follows: 

0 Sand, Slag, and Crucible-The preferred processing technology of repackaging at Rocky Flats for 
Purex processing at the Savannah River Site is about $25 million more expensive than repackaging under 
Alternative 4. DOE prefers Purex processing at the Savannah River Site because there is a high degree 
of technical and schedule uncertainty related to characterizing the sand, slag, and crucible under 
Alternative 4. While DOE believes that the material could be qualified for shipment to WIPP, the 
characterization process would be lengthy and would create very large cost and scheduling concerns at 
the Savannah River Site if qualification issues could not be resolved and the material were ultimately 
required to be shipped to the Savannah River Site. 

0 IDC 409 Electro refining and Molten Salt Extraction Salts-The preferred processing technology of 
pyro-oxidation followed by repackaging under Alternative 4 for the high assay electrorefining and molten 
salt extraction salts is virtually the same cost as the minimum cost processing technology of distillation 
at Rocky Flats. DOE prefers repackaging under Alternative 4 because it has much less technical and 
schedule uncertainty. 

0 Other Electro refining and Molten Salt Extraction Salts-The preferred processing technology of 
pyro-oxidation followed by repackaging under Alternative 4 for the other electrorefining and molten salt 
extraction salts is about $21 million more expensive than the minimum cost processing technology of 
distillation at Rocky Flats. DOE prefers repackaging under Alternative 4 because it has much less 
technical and schedule uncertainty. 

0 IDC 365,413, and 427 Direct Oxide Reduction Salts-The preferred processing technology is to ship 
the high assay direct oxide reduction salts (most of which are IDCs 365, 413, and 427) to the Los Alamos 
National Laboratory for acid dissolution and to repackage the remaining [IDC 365, 413, and 427] direct 
oxide reduction salts under Alternative 4. Because DOE needs to retain the flexibility to ship all the high 
assay direct oxide reduction salts to the Los Alamos National Laboratory in the event repackaging under 
Alternative 4 is not feasible, the cost summary for the preferred alternative shows the costs for the more 
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costly of the two processing options, i.e., shipping all 727 kg to the Los Alamos National Laboratory for 
acid dissolution. These costs are about $5 million higher than either repackaging all the high assay direct 
oxide reduction salts under Alternative 4 or repackaging and Purex processing the salts at the Savannah 
River Site. The "hybrid" is about $3 million more expensive than either repackaging all the high assay 
direct oxide reduction salts under Alternative 4 or repackaging and Purex processing the salts at the 
Savannah River Site. Shipment of the salts to the Los Alamos National Laboratory rather than 
re:packaging under Alternative 4 reduces the duration of activities at Rocky Flats' Building 707, Module 
E by about 1-2 months. 

0 Other Direct Oxide Reduction Salts-The preferred processing technology of pyro-oxidation followed 
by repackaging under Alternative 4 for the other direct oxide reduction salts is the least costly technology. 
DOE recognizes the possibility that some of the other direct oxide reduction salts may not meet the 
requirements for repackaging under Alternative 4. In this case, DOE prefers to ship the salts to the Los 
Alamos National Laboratory for acid dissolution. DOE cannot determine how much other direct oxide 
n~duction salt could be shipped to the Los Alamos National Laboratory until each can of material is 
examined. In the event all of the other direct oxide reduction salts are shipped to the Los Alamos 
National Laboratory, the additional cost to DOE for processing is estimated at about $12 million. 
Shipment of the salts to the Los Alamos National Laboratory rather than repackaging under Alternative 4 
reduces the duration of activities at Rocky Flats' Building 707, Module E by a few months. 

0 Combustibles-The preferred processing technologies of neutralize/dry, thermal desorption/steam 
passivation, and repackaging, (all under Alternative 4) for aqueous-contaminated, organic-contaminated, 
and dry combustibles, respectively, are about $10 million more expensive than blending down the 
residues. Blend-down generates fewer drums for disposal at WIPP (220 compared to 1 ,008) and requires 
1/2 year less time at Rocky Flats. However, blend down has a high technical uncertainty for addressing 
the safety issues related to nitric acid-contaminated and organic-contaminated combustibles and 
radiolysis. It is not known if the dilution of the nitrates would address the potentially explosive formation 
of nitrate cellulose or if the dilution of the combustible organic material in the combustibles would 
prevent the potential generation of hydrogen gas from radiolysis. The time needed to verify that blend 
down would eliminate the safety issues would adversely affect the schedule for shutting down Rocky 
Flats. 

0 IDC 338 High Efficiency Particulate Air Filters-The preferred processing technology of 
neutralize/dry under Alternative 4 is about $29 million more expensive than vitrification or blend down. 
Vitrification generates fewer drums for disposal at WIPP (656 compared with 3,361) and requires almost 
one year less processing time at Rocky Flats. However, HEPA filters have never been vitrified and thus 
present a high technical uncertainty. Blend down could be substituted for vitrification with fewer drums 
(572), slightly more processing time at Rocky Flats, and essentially no change in costs. However, blend 
down has a high technical uncertainty for addressing the safety issues related to nitric acid-contaminated 
filters. It is not known if the dilution of the nitrates would address the potentially explosive formation 
of nitrate cellulose or if the dilution of the organic material in the HEPA filters would prevent the 
potential generation of hydrogen gas from radiolysis. The time needed to verify that blend down would 
eliminate the safety issues or to prove that vitrification works for HEPA filters would adversely affect the 
schedule for shutting down Rocky Flats. 

0 Other Sludge-The preferred processing technology of filter/dry under Alternative 4 is about $9 million 
more expensive than vitrification or blend down. Vitrification generates fewer drums for disposal at 
WIPP (216 compared with 1,095) and requires about two months less processing time at Rocky Flats. 
However, vitrification has tested unsuccessfully on sludges and more testing would be needed to develop 
the process. Blend down could be substituted for vitrification with fewer drums (212), slightly more 
processing time at Rocky Flats, and essentially no change in costs. However, blend down has a high 
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technical uncertainty for addressing the safety issues related to nitric acid-contaminated and solvent
contaminated sludges. It is not known if the dilution of the nitrates would address the potentially 
explosive formation of nitrate cellulose or if the dilution of the organic material in the sludges would 
prevent the potential generation of hydrogen gas from radiolysis. The time needed to verify that blend 
down would eliminate the safety issues or to prove that vitrification works for sludges would adversely 
affect the schedule for shutting down Rocky Flats. 

For repackaged combustibles and filter media, DOE is severely limited in the amount of plutonium per 
drum it may ship to WIPP. This limitation (23.2 fissile gram-equivalent) is due to the amount of organic 
material that may interact with radionuclides to generate explosive conditions. Once the combustibles 
and filter media are changed from their original state by processes such as vitrification, pipe components 
can be used to pack the plutonium at up to 200 fissile gram-equivalent. This reduces the number of 
drums shipped to WIPP by more than a factor of eight. In the case of blending, the reduced drum count 
is due to the shredding process that precedes the blending process. Subject to the uncertainties described 
above, shredded combustibles and filters can be blended and placed in pipe components. Whole 
combustibles and filters, even if chemically neutralized, are too bulky for insertion in pipe components. 
The reduction in drum counts more than offsets the costs of the processing and the costs of the pipe 
components, thus making ostensibly more complicated processing technologies less expensive than the 
simple technology of stabilization through neutralization and repackaging. 

a e OS 0 e e erre T bl 4-63 C ts f th Pr ~ dP rocessmg T h ec no og1es 
Premium over 
Minimum Cost 

Processing 

Preferred Processing Technolegy 
Approximate Technology 

Material Category Cost, ($M) ($M) 

Incinerator Ash Repackage at Rocky Flats under Alternative 4 58 --
Sand, Slag, and Repackage at Rocky Flats and Purex Process at the Savannah 36 25 
Crucible River Site F-Canyon 

Graphite Fines Repackage at Rocky Flats under Alternative 4 4 --
Inorganic Ash Repackage at Rocky Flats under Alternative 4 8 --
Molten Salt Extraction Pyro-oxidize, blend and repackage at Rocky Flats under 20 --b 

and Electrorefining Alternative 4 
Salts IDC 409 

Other Electrorefining Pyro-oxidize and repackage at Rocky Flats under Alternative 4 68 2lb 
and Molten Salt 
Extraction Salts 

Dire~t Oxide Reduction Ship some of the residue to the Los Alamos National Laboratory; 17 4 
Salts, IDCs 365, 413, pyro-oxidize, blend, and repackage the remaining residue at 
427 Rocky Flats under Alternative 4f 

Other Direct Oxide Pyro-oxidize and repackage at Rocky Flats under Alternative 4 8 --
Reduction Salts 

Aqueous-contaminated Neutralize/Dry at Rocky Flats under Alternative 4 5 4 
Combustibles 

Organic-contaminated Thermal Desorption I Steam Passivation at Rocky Flats under 6 5 
Combustibles Alternative 4 

Dry Combustibles Repackage at Rocky Flats under Alternative 4 2 I 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the Savannah 18 --
River Site F-Canyon 

Ful Flo Filter Media Blend Down at Rocky Flats 4 --
HEPA IDC 338 Filter Neutralize/Dry at Rocky Flats under Alternative 4 39 29 
Media 
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Premium over 
Minimum Cost 

Processing 
Approximate Technology 

Material Category Prefe"ed Processing Technology Cost, ($M) ($M) 

Other HEP A Filter Blend Down and repackage at Rocky Flats under Alternative 4 1 --
Media 

Sludge (IDC 089, 099, Blend Down and repackage at Rocky Flats under Alternative 4 1 --
332) 

Other Sludge Filter/Dry at Rocky Flats under Alternative 4 12 9 

Glass Neutralize/Dry at Rocky Flats under Alternative 4 1 --
Graphite Repackage at Rocky Flats under Alternative 4 8 --
Inorganic Repackage at Rocky Flats under Alternative 4 2 --
Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 20 --

River Site F-Canyon 

Labor,. site, processing, -334 -96 
& disposal costsb,c,d 

Of which, materials -22 -25 
disposition costsd 

Plus, itemized ob ob 

equipment costsd 

Subtollal - Decisional -334 -96 
Costsd 

Common facilities costs -180 --
at Roc:ky Flatse 

R&D Costs at Rocky -10 --
Flats <md Los Alamos 
National Laboratorye 

Totalb -524 -96 

a Excluding the no action processing technologies, which would generate stabilized residues without variances for disposal in WIPP. 
b If $2 million of the $4 million total for distillation equipment is allocated to this processing technology. 
c Because costs for many of the minor residues are significantly less than $1 million but are shown as $1 million, the sum of the 

individual costs on the table exceeds the actual total. 
d Costs that DOE would incur by selecting the specified processing technologies. 
e Costs that DOE expects to incur regardless of the processing technologies selected 

Based on shipment of all 727 kg to the Los Alamos National Laboratory for acid dissolution. Costs would be lower if some portion 
of this residue is repackaged at Rocky Flats under Alternative 4. 

4.17.:i Cost of the No Action Alternative 

The No Action Alternative has an estimated undiscounted cost, exceeding $1.1 billion, of which $210 million 
is attributable to common facilities and equipment, $10 million is attributable to ongoing R&D, $446 million 
is attributable to individual processing technologies, and $460 million is attributable to storing stabilized 
residues and transuranic waste on site for twenty years. Disposal costs at WIPP are estimated at $3 million. 
No indirect costs are charged for deferring the return of the site to alternative uses. 

4.17.6 Cost of the Minimum Duration Management Approach 

Costs for the Minimum Duration Management Approach are presented in Table 4-64. Decisional costs are 
roughly midway between those of the Preferred Alternative and the Minimum Cost Management Approach. 
As compared to the Preferred Alternative, the Minimum Duration Alternative repackages the sand, slag, and 
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crucible under Alternative 4, scrubs the other electrorefining and molten salt extraction salts for Purex 
processing at the Savannah River Site, pyro-oxidizes all the direct oxide reduction salts for processing at the 
Los Alamos National Laboratory, blends down all the combustibles and sludges, and vitrifies all of the high 
efficiency particulate filters and glass. 

a e T bl 4-64 C osts o t e mimum f h M. D oration M ana2ement A .pproac h 
Processing Timtl' 

Stwed at Rocky Fl4ts 
Approximate vmus the Preferred 

Material Category Processing Technology Cost, ($M) Processing Technology 
Incinerator Ash Repackage at Rocky Flats under Alternative 4 58 --
Sand, Slag, and Crucible Repackage at Rocky Flats under Alternative 4 11 3 months 

Graphite Fines Repackage at Rocky Flats under Alternative 4 4 --
Inorganic Ash Repackage at Rocky Flats under Alternative 4 8 --
Molten Salt Extraction and Pyro-oxidize, blend and repackage at Rocky 19 --
Electrorefining Salts IDC Flats under Alternative 4 
409 

Other Electrorefining and Salt Scrub at Rocky Flats, Purex Process at the 86b 1.5 years 
Molten Salt Extraction Savannah River Site F-Canyon 
Salts 

Direct Oxide Reduction Pyro-Oxidize at Rocky Flats, Acid Dissolve at 17b --
Salts, IDCs 365, 413, 427 Los Alamos National Laboratory 

Other Direct Oxide Pyro-Oxidize at Rocky Flats, Acid Dissolve at 19b 4 months 
Reduction Salts Los Alamos National Laboratory 

Aqueous-contaminated Blend Down at Rocky Flats 2 2 months 
Combustibles 

Organic-contaminated Blend Down at Rocky Flats 1 5 months 
Combustibles 

Dry Combustibles Blend Down at Rocky Flats 1 negligible 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at 18 --
the Savannah River Site F-Canyon 

Ful Flo Filter Media Blend Down at Rocky Flats 4 --
HEPA IDC 338 Filter Vitrify at Rocky Flats 11 1 year 
Media 

Other HEP A Filter Media Vitrify at Rocky Flats 1 negligible 

Sludge (IDC 089, 099, Blend Down and repackage at Rocky Flats 1 --
332) under Alternative 4 

Other Sludge Blend Down at Rocky Flats 3 2 months 

Glass Vitrify at Rocky Flats 1 negligible 

Graphite Repackage at Rocky Flats at Rocky Flats under 8 --
Alternative 4 

Inorganic Repackage at Rocky Flats at Rocky Flats under 2 --
Alternative 4 

Scrub Alloy Repackage at Rocky Flats and Purex Process at 20 --
the Savannah River Site F-Canyon 

Total Individual Costsb,c,d -292 --
Of Which, Materials -40 --
Disposition Costsd 

Plus Shared Equipment ob ---
Costsd 

Subtotal - Decisional -292 --
Costsb,d 
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Processing nmtl' 
Saved at Rocky Flats 

Approximate versus the Prefe"ed 
Material Category Processing Technology Cost, ($M) Processing Technology 

Common Facilities Costs at -180 --
Rocky Flatse 

R&D Costs at Rocky Flats -10 --
and Los Alamos National 
Laboratorye 

Total -482 not additive 

a Pro<:essing times are not additive because the facilities' schedules are not optimized. 
b Pro~,rram costs depend on whether the Savannah River Site uses F Canyon or H Canyon for Purex processing and whether the Los 

Alamos National Laboratory uses acid dissolution or water leach for the direct oxide reduction salts. Processing times at Rocky 
Flats are unaffected. 

c Because costs for many of the minor residues are significantly less than $1 million but are shown as $1 million, the sum ofthe 
individual costs on the table exceeds the actual total. 

d Costs that DOE would incur by selecting the specified processing technologies. 
e Costs that DOE expects to incur regardless of the processing technologies selected 

The result is a duration at Rocky Flats estimated at 2.6 years, with the longest duration at Building 707, 
Module E. This duration is the non-optimized sum of the durations of the shortest individual processing 
technologies for each material category. All tables in this EIS showing summed durations use the non
optimized sum of the shortest individual processing technologies. 

4.17.7 Technical Uncertainties 

Table 4-65 shows the processing technologies for the major residue categories according to their technical 
unce1tainty. (Schedule uncertainties are summarized in Appendix G.) The low-uncertainty processing 
technologies are nearly free of technical uncertainty. The moderate-uncertainty processing technologies are 
riskier than the low-uncertainty processing technologies. The high-uncertainty processing technologies are 
at the boundary of technical acceptability and would carry very substantial costs if they were implemented and 
subse:quently fail. 

T bl 4-65 T h . I U a e ec mea nee rta" f f M . C t m 1es or aJor a egones o fP rocessmg T h ec no og1es 
Residue Low Uncertainty Moderate Uncertainty High Uncertainty 

Ash Blend down, Purex Process at the Vitrification, Mediated Electrochemical Repackage (sand, slag and 
Savannah River Site, Repackage Oxidation at the Savannah River Site, crucible only) 
(excluding sand, slag, and Calcine and Cement, Cement, Cold 
crucible) Ceramification 

Salt Pyro-oxidation, Blend down (low Salt Scrub in preparation for Purex Distillation, Water Leach, 
massnow assay granules), Acid Process at the Savannah River Site Blend down (high mass/high 
Dissolution, Purex Process at the assay chunks) 
Savannah River Site, Repackage 

Combustibles Neutralize/Dry, Repackage (dry Mediated Electrochemical Oxidation, Blend down (nitric acid- and 
only) Sonic Wash, Thermal Desorption, organic-contaminated 

Catalytic Chemical Oxidation residues) 

Flumide Blend down (low massnow assay Acid Dissolution Blend down (high mass/high 
granules), Purex Process at the assay chunks) 
Savannah River Site 

Filter Media Neutralize/Dry, Repackage (other Vitrification, Mediated Electrochemical Blend down (nitric acid-
HEPA filters only) Oxidation, Sonic Wash contaminated residues) 

Sludge Blend down, Filter/Dry Repackage Sonic Wash, Acid Dissolution Vitrification 
(IDC 089, 099, 332 only) 
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Residue Low Uncertainty Moderate Uncertainty High Uncertainty 

Glass Blend down, Neutralize/Dry Vitrification, Mediated Electrochemical --
Oxidation 

Graphite Blend down, Repackage Vitrification, Mediated Electrochemical 
Oxidation at the Savannah River Site, --
Cement 

In organics Blend down, Repackage Vitrification, Mediated Electrochemical 
Oxidation, Mediated Electrochemical --Oxidation at the Savannah River Site, 
Sonic Wash 

Scrub Alloy Purex Process at the Savannah Calcine and Vitrify --River Site, Repackage 

Among the major residue categories, distillation of molten salt extraction salt residues at the Los Alamos 
National Laboratory carries the highest technical and economic uncertainties. Salt distillation in general is 
unproven at the scale proposed for the residues in this program. If new distillation equipment and related 
upgrades are required at the Los Alamos National Laboratory for the IDC 409 electrorefining and molten salt 
extraction salts, equipment costs could be as high as $37 million. Distillation of electrorefining and molten 
salt extraction salts (excluding IDC 409 salts) at the Los Alamos National Laboratory would require 
$115 million in capital expenditures for distillation equipment, facilities upgrades, and vault upgrades over 
a 6-8 year period. The americium-plutonium output from the distillation process would be packaged in 
3013 containers and retained at the Los Alamos National Laboratory pending approval in the present EIS or 
related EISs (e.g., disposition of fissile materials) to ship the plutonium to the Savannah River Site. 

In the case of the IDC 409 molten salt extraction salts and the IDCs 365,413, and 427 direct oxide reduction 
salts, blending prior to repackaging in the preferred alternative is required. Although blending and 
repackaging is a low uncertainty processing technology overall, some individual cans of salts may have chunks 
of high assay, high mass materials that cannot be blended down without new and/or unproven technologies 
and equipment. For these salt chunks, some form of separation is preferred. In the case of the direct oxide 
reduction salts, especially but not exclusively the high assay IDC 365, 413, and 427 categories, the incremental 
cost of acid dissolution at the Los Alamos National Laboratory would be about $17 million more than 
repackaging under Alternative 4. Costs for water leaching the direct oxide reduction salts are similar but 
technical risks are higher. Pyro-oxidation of direct oxide reduction salts as a precursor to acid dissolution (not 
pyro-oxidation as a stand-alone process) is unproven using the existing technologies at Rocky Flats. 

Alternatively, the salts could be scrubbed at Rocky Flats for Purex processing at the Savannah River Site. 
Although salt scrub is a low-uncertainty process in general, scrubbing of less pure salts or salts that have 
absorbed moisture during storage creates moderate to high technical uncertainties, including worker exposure. 
A small but non-trivial portion of the salts at Rocky Flats is likely to be in these categories. Development work 
on scrubbing off-specification salts would be required prior to or in parallel with the scrubbing operations. 
Finally, if the salts are pyro-oxidized in preparation for distillation, the Purex processing technology at 
Savannah River Site would be foreclosed. 

Repackaging sand, slag, and crucible under Alternative 4 carries high technical uncertainties due to the 
potential for reactivity and pyrophoricity. Before sand, slag, and crucible could be certified for disposal at 
WIPP under this processing technology, Rocky Flats would have to conduct characterization activities well 
beyond the levels required for ordinary transuranic waste. The cost and duration of this characterization is 
uncertain but it would be a minimum of several months and several million dollars. If processing technologies 
for sand, slag, and crucible are deferred while the characterizations required for repackaging under Alternative 
4 take place and repackaging is ultimately rejected, processing, shipping, and scheduling windows at Rocky 
Flats and the Savannah River Site would be adversely affected. 
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Ash vitrification is among the more uncertain of the moderate uncertainty technologies. The proposed 
approach to ash vitrification includes a calcination stage ahead of the vitrification stage. This increases the 
cost of vitrification, but reduces the uncertainty. Optimization studies are underway to determine if calcination 
can be bypassed without affecting the acceptability of the waste form. 

Blending or vitrifying combustibles, filter media, and sludges carry various technical and schedule 
uncertainties as outlined in Section 4.17 .4. 

4.18 SOCIOECONOMICS 

The socioeconomic impacts from the management of Rocky Flats' plutonium residues and scrub alloy depend 
on the management approach selected to manage all the materials. Socioeconomic impacts can only be 
estimated for management approaches rather than for individual technologies. In general, the processing 
technologies that require the most labor and generate the most transuranic waste generate the greatest 
socioeconomic impact. 

Table 4-66 shows estimated allocable costs at Rocky Flats for materials and waste processing. The following 
points are important in interpreting the table: 

• Expenditures on facilities upgrades and technology development (discussed in 4.17 .1) are excluded from 
the table since these expenditures will be incurred independent of decisions in the present EIS. 

• Expenditures relating to waste packages, shipping, disposal at WIPP, fissile materials disposition, and 
other off-site activities are excluded from the table since they do not create socioeconomic impacts at 
Rocky Flats. 

• Annualized site spending, including allocations of existing and ongoing site overheads are in the range 
of $50-60 million for all management approaches except for the No Action Alternative. 

• Annualized costs for the processing technologies are $20-40 million, with two or three processing 
technologies carried out concurrently. Most processing technologies require only a small fraction of a 
year to complete. Processing technologies for ash and salt residues, which may take several years, 
determine most of the impacts. 

• The costs in the processing column include an allocation of fixed and semi-fixed site costs (e.g., security, 
administration, materials management) that will not be appreciably affected by the management of the 
plutonium residues but are allocable to the program. 

• Socioeconomic impacts from management approaches other than the No Action Alternative are 
compared to the impacts from the No Action Alternative, not to a zero expenditure baseline. To the 
extent the expenditure profile in a management approach is similar to the expenditure profile for the No 
Action Alternative, the socioeconomic impacts from that management approach are similar. 
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Incinerator Ash 

Incinerator Ash 

Incinerator Ash 

Incinerator Ash 

Incinerator Ash 

Incinerator Ash 

Incinerator Ash 

Sand, slag & crucible 

Sand, slag & crucible 

Sand, slag & crucible 

Sand, slag & crucible 

Sand, slag & crucible 

Sand, slag & crucible 

Sand, slag & crucible 

Graphite Fines 

Graphite Fines 

Graphite Fines 

Graphite Fines 

Graphite Fines 

Graphite Fines 

Table 4-66 Estimated Spending at Rocky Flats by Activity for Each Processing Technology 
(excluding common facilities, technology development, and shared equipment) 

Processing Transuranic Low-Level 
Years $M Waste$M Waste$M 

Calcine & Cement at Rocky Flats 3.6 Ito 38 2 

Vitrification at Rocky Flats 1.9 34 36 I 

Cold Ceramification at Rocky Flats 1.9 34 36 I 

Blend Down at Rocky Flats 2.5 52 43 I 

Fusion at Rocky Flats and Purex Process at the Savannah River 0.5 8 4 I 
Site F Canyon 

Fusion at Rocky Flats and Purex Process at the Savannah River 0.5 8 4 I 
Site H Canyon 

Repackage at Rocky Flats and Mediated Electrochemical 0.4 6 4 I 
Oxidation at the Savannah River Site F Canyon 

Repackage at Rocky Flats and Mediated Electrochemical 0.4 6 4 I 
Oxidation at the Savannah River Site H Canyon 

Calcine & Cement at Rocky Flats (Alternative 4) 3.6 110 38 2 

Repackage at Rocky Flats (Alternative 4) 1.3 4 37 I 

Calcine & Cement at Rocky Flats 0.6 16 8 0 

Vitrification at Rocky Flats 0.4 5 8 0 

Blend Down at Rocky Flats 0.5 7 9 0 

Repackage at Rocky Flats and Purex Process at the Savannah O.I I I 0 
River Site F Canyon 

Repackage at Rocky Flats and Purex Process at the Savannah 0.1 I I 0 
River Site H Canyon 

Calcine & Cement at Rocky Flats (Alternative 4) 0.5 I6 2 0 

Repackage at Rocky Flats (Alternative 4) 0.2 I 7 0 

Cement at Rocky Flats 0.2 7 2 0 

Vitrification at Rocky Flats 0.1 3 2 0 

Blend Down at Rocky Flats 0.2 3 3 0 

Repackage at Rocky Flats and Mediated Electrochemical 0.0 0 0 0 
Oxidation at the Savannah River Site F Canyon 

Repackage at Rocky Flats and Mediated Electrochemical 0.0 0 0 0 
Oxidation at the Savannah River Site H Canyon 

Cement at Rocky Flats (Alternative 4) 0.2 7 2 0 

Total 
$M 
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Graphite Fines 

Inorganic Ash 

Inorganic Ash 

Inorganic Ash 

Inorganic Ash 

Inorganic Ash 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (IDC 409) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

MSFJER Salts (All Others) 

DOR Salts (IDCs 365, 413, 427) 

DOR Salts (IDCs 365,413, 427) 

DOR Salts (IDCs 365,413, 427) 

Repackage at Rocky Flats (Alternative 4) 

Calcine & Cement at Rocky Flats 

Vitrification at Rocky Flats 

Blend Down at Rocky Flats 

Calcine & Cement at Rocky Flats (Alternative 4) 

Repackage at Rocky Flats (Alternative 4) 

Pyro-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Distillation at Rocky Flats 

Water Leach at Rocky Flats 

Pyro-oxidize at Rocky Flats and Distillation at Los Alamos 
National Laboratory 

Salt Scrub at Rocky Fl"lts and Purex Process at the Savannah 
River Site F Canyon 

Salt Scrub at Rocky Flats and Purex Process at the Savannah 
River Site H Canyon 

Pyro-oxidize, Blend, and Repackage at Rocky Flats 
(Alternative 4) 

Pyro-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Distillation at Rocky Flats 

Water Leach at Rocky Flats 

Pyro-oxidize at Rocky Flats and Distillation at Los Alamos 
National Laboratory 

Salt Scrub at Rocky Flats and Purex Process at the Savannah 
River Site F Canyon 

Salt Scrub at Rocky Flats and Purex Process at the Savannah 
River Site H Canyon 

Pyro-oxidize at Rocky Flats (Alternative 4) 

Pyro-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Water Leach at Rocky Flats 

Processing 
Years $M 

0.1 0 

0.3 6 

0.2 2 

0.3 3 

0.3 6 

0.2 0 

0.6 12 

1.0 30 

0.2 7 

1.0 27 

0.1 5 

0.2 6 

0.2 6 

0.4 8 

1.5 28 

3.9 73 

0.5 18 

4.1 65 

0.4 13 

0.6 16 

0.6 16 

1.5 27 

0.4 12 

0.5 18 

0.5 16 

Transuranic Low-Level 
lVaste$11-1 Waste$,'1-f 

2 0 

5 0 

5 0 

6 0 

5 0 

5 0 

10 0 

10 0 

I 0 

II 3 

I 0 

I 0 

I 0 

10 0 

29 I 

72 I 

3 I 

80 19 

3 I 

8 I 

8 I 

29 I 

4 0 

5 0 

5 I 

Total 
$M 

3 

12 

7 

9 

12 

6 

22 

40 

8 

40 

6 

8 

8 

18 

57 

146 

22 

164 

17 

24 

24 

56 

16 

22 

23 

Total 
$Miyr 

33.8 

38.6 

35.2 

35.6 

38.6 

32.9 

38.1 

41.2 

40.3 

41.6 

42.5 

42.0 

42.0 

42.3 

37.8 

37.6 

40.1 

39.9 

42.0 

41.4 

41.4 

37.7 

41.0 

41.7 

42.0 
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~ Processing 

Years $M 

DOR Salts (IDCs 365,413, 427) Pyro-oxidize at Rocky Flats and Acid Dissolution at Los Alamos 0.0 I 
National Laboratory 

DOR Salts (IDCs 365,413, 427) Pyro-oxidize at Rocky Flats and Water Leach at Los Alamos 0.0 I 
National Laboratory 

DOR Salts (IDCs 365, 413, 427) Salt Scrub at Rocky Flats and Purex Process at the Savannah 0.1 4 
River Site F Canyon 

DOR Salts (IDCs 365,413, 427) Salt Scrub at Rocky Flats and Purex Process at the Savannah 0.1 4 
River Site H Canyon 

DOR Salts (IDCs 365,413, 427) Pyro-oxidize, Blend, and Repackage at Rocky Flats 0.3 4 
(Alternative 4) 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats 0.2 4 

DOR Salts (All Others) Blend Down at Rocky Flats 0.4 5 

DOR Salts (All Others) Water Leach at Rocky Flats 0.5 6 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Acid Dissolution at Los Alamos 0.0 0 
National Laboratory 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Water Leach at Los Alamos 0.0 0 
National Laboratory 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex Process at the Savannah 0.1 1 
River Site F Canyon 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex Process at the Savannah 0.1 1 
River Site H Canyon 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats (Alternative 4) 0.2 4 

Aqueous-Contaminated Neutralize/Dry at Rocky Flats 0.1 2 
Combustibles 

Aqueous-Contaminated Sonic Wash at Rocky Flats 0.1 2 
Combustibles 

Aqueous-Contaminated Catalytic Chemical Oxidation at Rocky Flats 0.3 7 
Combustibles 

Aqueous-Contaminated Blend Down at Rocky Flats 0.0 1 
Combustibles 

Aqueous-Contaminated Mediated Electrochemical Oxidation at Rocky Flats 0.2 2 
Combustibles 

Aqueous-Contaminated Neutralize/Dry at Rocky Flats at Rocky Flats(Alternative 4) 0.1 2 
Combustibles 

-

Transuranic Low-Level 
Waste$M Waste$M 

0 0 

0 0 

I 0 

I 0 

6 0 

2 0 

9 0 

10 2 

0 0 

0 0 

1 0 

1 0 

2 0 

3 0 

I 0 

4 I 

1 0 

4 I 

3 0 

Total 
$M 

I 

I 

4 

4 

10 

7 

14 

19 

I 

I 

2 

2 

7 

5 

3 

12 

1 

6 

5 

Total 
$Miyr 

42.5 

42.5 

41.9 

41.9 

36.8 

39.9 

35.7 

39.5 

40.3 

40.3 

40.5 

40.5 

39.9 

41.7 

39.7 

41.2 

38.0 

38.7 

41.7 
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Organic-Contaminated 
Combustibles 

Organic-Contaminated 
Combustibles 

Organic-Contaminated 
Combustibles 

Organic-Contaminated 
Combustibles 

Organic-Contaminated 
Combustibles 

Organic-Contaminated 
Combustibles 

Dry Combustibles 

Dry Combustibles 

Dry Combustibles 

Dry Combustibles 

Dry Combustibles 

Dry Combustibles 

Plutonium Fluorides 

Plutonium Fluorides 

Plutonium Fluorides 

Plutonium Fluorides 

Plutonium Fluorides 

Ful Flo Filter Media 

Ful Flo Filter Media 

Ful Flo Filter Media 

Ful Flo Filter Media 

HEPA Filters (IDC 338) 

HEPA Filters (IDC 338) 

HEPA Filters (!DC 338) 

HEPA Filters (IDC 338) 

Thermal Desorption I Steam Passivation at Rocky Flats 

Sonic Wash at Rocky Flats 

Catalytic Chemical Oxidation at Rocky Flats 

Blend Down at Rocky Flats 

Mediated Electrochemical Oxidation at Rocky Flats 

Thermal Desorption I Steam Passivation at Rocky Flats 

Repackage at Rocky Flats 

Sonic Wash at Rocky Flats 

Catalytic Chemical Oxidation at Rocky Flats 

Blend Down at Rocky Flats 

Mediated Electrochemical Oxidation at Rocky Flats 

Repackage at Rocky Flats (Alternative 4) 

Acid Dissolution at Rocky Flats 

Blend Down at Rocky Flats 

Acid Dissolution at Rocky Flats 

Repackage at Rocky Flats and Purex Process at the Savannah 
River Site F Canyon 

Repackage at Rocky Flats and Purex Process at the Savannah 
River Site H Canyon 

Neutralize/Dry at Rocky Flats 

Blend Down at Rocky Flats 

Sonic Wash at Rocky Flats 

Mediated Electrochemical Oxidation at Rocky Flats 

Neutralize/Dry at Rocky Flats 

Vitrification at Rocky Flats 

Blend Down at Rocky Flats 

Sonic Wash at Rocky Fla_ts __ 

Processing 
Years $M 

O.I 3 

O.I 2 

0.2 5 

0.0 0 

0.1 I 

O.I 3 

0.0 0 

0.1 I 

0.2 4 

0.0 0 

0.1 I 

0.0 0 

0.4 13 

1.3 23 

0.4 13 

0.0 0 

0.0 0 

0.3 3 

O.I I 

0.1 2 

0.2 2 

0.8 I3 

0.2 4 

0.2 5 

0.4 II 

Transuranic Low-Level 
Waste$M Waste$,U 

2 0 

I 0 

3 0 

0 0 

3 0 

2 0 

2 0 

I 0 

2 I 

0 0 

2 I 

2 0 

3 I 

26 0 

2 I 

0 0 

0 0 

II 0 

2 0 

2 0 

6 I 

23 0 

4 0 

4 0 

5 0 

Total 
$1'~1 

5 

2 

8 

I 

4 

5 

2 

2 

7 

I 

4 

2 

I7 

50 

16 

I 

I 

13 

3 

5 

9 

35 

9 

9 

16 

Total 
$M!yr 

43.2 

40.0 

42.8 

38.8 

41.3 

43.2 

40.3 

39.7 

41.2 

38.0 

38.8 

40.3 

43.5 

37.1 

42.4 

26.3 

26.3 

41.3 

36.8 

38.2 

38.8 

42.0 

38.0 

38.9 

40.5 
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~ Processing 

Years $M 

HEPA Filters (IDC 338) Mediated Electrochemical Oxidation at Rocky Flats 0.6 8 

HEPA Filters (IDC 338) Neutralize/Dry at Rocky Flats (Alternative 4) 0.8 13 

HEPA Filters (All Others) Neutralize/Dry at Rocky Flats 0.0 0 

HEPA Filters (All Others) Vitrification at Rocky Flats 0.0 0 

HEPA Filters (All Others) Blend Down at Rocky Flats 0.0 0 

HEPA Filters (All Others) Sonic Wash at Rocky Flats 0.0 0 

HEPA Filters (All Others) Mediated Electrochemical Oxidation at Rocky Flats 0.0 0 

HEP A Filters (All Others) Blend and Repackage at Rocky Flats (Alternative 4) 0.0 0 

Sludge (IDCs 089, 099, 332) Filter/Dry at Rocky Flats 0.0 0 

Sludge (IDCs 089, 099, 332) Vitrification at Rocky Flats 0.0 0 

Sludge (IDCs 089, 099, 332) Blend Down at Rocky Flats 0.0 0 

Sludge (IDCs 089,099, 332) Blend and Repackage at Rocky Flats (Alternative 4) 0.0 0 

Sludge (All Others) Filter/Dry at Rocky Fl?ts 0.3 3 

Sludge (All Others) Vitrification at Rocky Flats 0.1 I 

Sludge (All Others) Blend Down at Rocky Flats 0.1 I 

Sludge (All Others) Acid Dissolution at Rocky Flats 0.5 14 

Sludge (All Others) Filter/Dry at Rocky Flats (Alternative 4) 0.3 3 

Glass Neutralize/Dry at Rocky Flats 0.0 0 

Glass Vitrification at Rocky Flats 0.0 0 

Glass Blend Down at Rocky Flats 0.0 0 

Glass Sonic Wash at Rocky Flats 0.0 I 

Glass Mediated Electrochemical Oxidation at Rocky Flats 0.0 0 

Glass Neutralize/Dry at Rocky Flats(Aiternative 4) 0.0 0 

Graphite Repackage at Rocky Flats 0.2 I 

Graphite Cement at Rocky Flats 0.2 2 

Graphite Vitrification at Rocky Flats 0.2 4 

Graphite Blend Down at Rocky Flats 0.2 4 

Graphite Mediated Electrochemical Oxidation at Rocky Flats 0.6 8 

Graphite Repackage at Rocky Flats and Mediated Electrochemical 0.1 I 
Oxidation at the Savannah River Site F Canyon 

- - -·-

Transuranic Low-Level 
Waste$M Waste$M 

12 3 

23 0 

I 0 

0 0 

0 0 

0 0 

I 0 

I 0 

0 0 

0 0 

0 0 

0 0 

8 0 

I 0 

I 0 

4 I 

8 0 

0 0 

0 0 

0 0 

0 0 

I 0 

0 0 

5 0 

5 0 

4 0 

4 0 

14 3 

I 0 

Total 
$M 

23 

35 

I 

0 

I 

I 

I 

I 

0 

0 

0 

0 

II 

3 

3 

19 

II 

0 

0 

I 

I 

2 

0 

6 

8 

8 

8 

25 

I 

Total 
$Miyr 

39.6 

42.0 

41.5 

35.2 

39.2 

37.0 

38.5 

41.5 

41.5 

40.9 

38.2 

37.5 

41.6 

37.8 

37.8 

42.7 

41.6 

41.6 

37.5 

37.9 

39.9 

39.2 

41.6 

34.8 

36.1 

37.5 

37.4 

39.5 

25.1 
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Processing 
Years $M 

Graphite Repackage at Rocky Flats and Mediated Electrochemical 0.1 I 
Oxidation at the Savannah River Site H Canyon 

Graphite Repackage at Rocky Flats (Alternative 4) 0.2 I 

lnorganics Repackage at Rocky Flats 0.0 0 

lnorganics Vitrification at Rocky Flats 0.0 I 

Inorganics Blend Down at Rocky Flats 0.0 I 

Inorganics Mediated Electrochemical Oxidation at Rocky Flats 0.1 2 

Inorganics Repackage at Rocky Flats and Mediated Electrochemical 0.0 0 
Oxidation at the Savannah River Site F Canyon 

lnorganics Repackage at Rocky Flats and Mediated Electrochemical 0.0 0 
Oxidation at the Savannah River Site H Canyon 

lnorganics Repackage at Rocky Flats (Alternative 4) 0.0 0 

Scrub Alloy Repackage at Rocky Flats 0.1 0 

Scrub Alloy Calcine and Vitrification at Rocky Flats 1.5 41 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 0.0 0 
River Site F Canyon 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 0.0 0 
River Site H Canyon 

"f' 
....... 

~ 

Transuranic Low-Level 
Waste$M Waste$M 

I 0 

5 0 

I 0 

1 0 

I 0 

3 I 

0 0 

0 0 

I 0 

2 0 

19 0 

0 0 

0 0 

Total 
$M 

I 

6 

I 

2 

2 

6 

0 

0 

I 

3 

60 

I 

I 

Total 
$Miyr 

25.1 

34.8 

34.9 

37.5 

38.1 

39.3 

22.3 

22.3 

34.9 

40.5 

40.1 

27.2 

27.2 
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Final EISon Manasement of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

4.18.1 The No Action Alternative at Rocky Flats 

In the No Action Alternative, direct and indirect labor and waste-related spending at Rocky Flats is estimated 
at about $399 million. Of this sum, about $239 million is related to labor (including site overheads) and low
level waste processing. It would be incurred over a weighted average of about 6.2 years of processing, with 
a maximum duration at any single facility of 7.2 years. 1 The remaining $160 million is related to packaging 
and characterization of the stabilized residues and transuranic waste. It would be incurred over an unspecified 
period of years, with the minority of expenditures (e.g., packaging) taking place concurrent with processing 
and the majority of the expenditures (i.e., characterization) probably taking place towards the end of the interim 
storage period (i.e., 2010-2015). Interim storage would also generate an estimated $23 million per year in 
incremental costs to maintain the site to store the stabilized residues and transuranic waste. This post-closure 
expenditure for storage is purely incremental to DOE budgets and site spending. Although DOE has not 
developed schedules or spending profiles for these post-2006 programs at the otherwise shut-down site, the 
following inferences can be made: 

• During the period of No Action processing (about 1998-2005), the incremental spending at Rocky Flats 
for processing and low-level waste management is likely to exceed existing site spending by no more than 
$10-15 million per year. Of the roughly $40 million per year in average allocable expenditures at the site 
for activities other than transuranic waste management ($239 million over six years), very roughly 2/3 
would be attributable to expenditures and staffing at the site that would be the same (or similar) with or 
without the No Action processing activities. The discussion in Section 4.17.2 on labor multipliers 
addresses this issue. 

• During the period of interim storage (about 2006-2015), the incremental spending at Rocky Flats for site 
maintenance and transuranic waste characterization and management would require incremental spending 
of as much as $40-45 million per year. This spending would consist of about $23 million per year for 
maintaining the otherwise shutdown site and about $15-20 million per year for characterization of the 
stabilized residues and transuranic waste for the eventual shipment offsite. For cost analysis, this offsite 
shipment is assumed to be to WIPP by 2015. 

• Incremental spending of $15-20 million per year could be accelerated to the processing period (1998-
2005) from the interim storage period if characterization of the stabilized residues were conducted during 
processing and packaging rather than during interim storage. 

In terms of labor requirements at the site, the processing activities under the No Action Alternative may require 
a few hundred people for six or seven years. Characterization activities could also require 100-200 people over 
either the processing period or the interim storage period. It is uncertain how many of these employees would 
be net additions to the site staff since detailed budgets and program plans for No Action processing and 
deferred characterization have not been developed. It is likely that a mix of existing and new employees will 
be used and that incremental labor requirements could be in the range of a few hundred over the 6-7 year 
period. During the interim storage period, an additional few hundred people currently maintaining and 
operating the site would be retained for up to about nine years. These numbers compare to current site 
employment exceeding 5,000? 

2 

Processing durations of 5.5 years at Building 707, Module A, 6.0 years at Building 707, Module E, and 
Building 371, Room 3701. Durations at other facilities are minor. 

Many large-scale activities are underway at Rocky Flats that have no bearing on the present EIS, for example, 
management and disposition of highly enriched uranium and plutonium solutions. It would thus be improper for 
the present EIS to discuss site activities, especially site closure, as if it were entirely a function of the completion 
of the residues management in the present EIS. It is material in a socioeconomic context to note that if the preferred 
alternative in the present EIS is selected in the Record of Decision, management of the plutonium residues and scrub 

(continued ... ) 
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Chapter 4 -Environmental Consequences 

Potentially significant impacts could be generated in two ways: (1) the interim storage period and the deferred 
conduct of characterization activities would preserve site employment at a level of several hundred for up to 
nine years beyond the date when the site would otherwise be closed (2006), and (2) the interim storage period 
would prevent DOE from returning the site (or some large portion of the site) to alternative productive uses 
for the same nine years. The former effect would be to continue injecting $40-45 million or more into the local 
economy for up to nine years after the planned closure of the site. The latter effect would be to lose some 
unspecified value from failing to promptly return the site to alternative productive uses. 

In the context of the Denver metropolitan area, the multiplied effect of these expenditures during the 
processing period would appear as a modest increase in employment and income over existing site operations. 
Incremental multiplied regional employment during the processing period would be as much as 400-
500 people. Incremental multiplied regional income during the processing period could be as much as 
$40 million per year. During the interim storage period, the first effect of the No Action Alternative would 
be to preserve employment and income in the area at a higher level than at a shutdown site. Compared to a 
closed site, incremental multiplied employment and income could be as much as 750-1,000 people and 
incremental multiplied income could be $80-100 million. As a practical matter, these gains would appear as 
a continuation of site activity rather than as anew phase in site activity. On the other hand, deferring the return 
of the site to alternative productive uses could generate higher negative socioeconomic consequences than 
continuing to maintain the site for interim storage and transuranic characterization. 

4.18.2 Other Management Approaches at Rocky Flats 

Table 4-67 shows the estimated spending at the site for the eight strategic management approaches (excluding 
costs for ( 1) common facilities upgrades and technology develoyment, neither of which is decisional in this 
EIS, and (2) itemized, shared equipment, which is decisional). The table shows that compared to the No 
Action alternative (excluding costs for maintaining the stabilized residues onsite beyond 2006), the other 
strategic management approaches generate much less total spending at Rocky Flats. The following points are 
significant: 

2 

3 

• The No Action processing technologies for ash residues are $100-200 million more expensive than any 
of the processing technologies in the other management approaches. The difference in ash processing 
alone explains most of the difference in costs and durations for the No Action Alternative and the other 
management approaches. 

• The No Action Alternative is assumed to require transuranic waste characterization expenditures during 
the interim storage period. The other management approaches are assumed to require transuranic waste 
characterization expenditures during the processing period. This difference explains the higher cost per 
year between the No Action Alternative on the one hand and the other management approaches on the 
other hand. 

( ... continued) 
alloy is not on the critical path for closure of the facility. 

The only strategic management approach for which including itemized, shared equipment would make a major 
difference in expenditures at Rocky Flats is the Maximum Plutonium Separation Management Approach. Mediated 
electrochemical oxidation equipment requires an expenditure of $30 million, a portion of which would take place 
in the region of influence. Several processing technologies require an expenditure of $4 million at Rocky Flats for 
distillation equipment. This expenditure has no socioeconomic significance. These issues are discussed in 
Section 4.17 .I. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

T bl 4-67 E . a e stimate dS d" pen mg at RkFI ~ hS oc •Y ats ort e "M trateg1c anagement A .pproac h es 

Minimum 
Time at AU at Fewest Maximum No 
Rocky Lowest Rocky at Rocky Plutonium Plutonium 

No Action Preferred Flats Cost Flats Flats Separation Separation 

Millions of 399 plus 207 for 207 130 127 208 106 123 286 
Dollars delaying closure 

Averaged Over 6.2 3.9 1.6 2.2 3.1 2.0 2.7 4.7 
Entire Site 
(years) 

Maximum 7.2 5.5 2.6 3.2 5.1 2.8 3.4 10.2 
Duration-
Single Facility 
(years) 

• The more material is shipped to the Savannah River Site or the Los Alamos National Laboratory for 
processing (e.g., Fewest Actions at Rocky Flats) the briefer the spending profile at Rocky Flats. The 
average spending per year is relatively fixed but the durations change. 

• The greater the difference between the average site-wide processing duration and the maximum single 
facility duration, the lower the annual expenditures and the more diffuse the spending pattern. This is 
significant only in the No Plutonium Separation Management Alternative. Average spending is in the 
$50-60 million per year range in general. 

From a socioeconomic perspective, the other management approaches differ from each other only in duration. 
Once a management approach is completed, spending declines markedly. This decline relates both to the 
completion of processing activities and (depending on activities outside the present EIS) the winding down 
of overall site activities. The net result, compared to the No Action Alternative, is the withdrawal from the 
local economy of several hundred direct jobs and a like number of indirect jobs starting after a few years and 
about two to three times the reduction in employment a few years after that. The multiplied reduction in 
income would be as much as $50 million after a few years and well over $100 million per year once closure 
of the site was underway. These values are in the range of 1/4 of one percent to 1/2 of one percent or more 
of the $20 billion annual economy of the region. Employment impacts in the over-2 million regional labor 
force is a slightly smaller percentage due to the high average labor compensation at the site. In the long-run, 
the potential gains to the region from a prompt return of the site or most of the site to alternative productive 
uses should more than offset the short-term income and employment losses. 

4.18.3 Savannah River Site 

The preferred management approach includes Purex processing at F-Canyon of sand, slag, and crucible 
residues, fluorides residues, and scrub alloy. Collectively, these materials would increase spending at the 
Savannah River Site by perhaps $15 million per year compared to the No Action Alternative. If the materials 
were processed at the Savannah River Site H-Canyon, spending would increase by about twice as much. If 
all the materials that could be shipped to the Savannah River Site were shipped there in the maximum labor 
cost configuration for the Savannah River Site, the incremental labor allocable to the Savannah River Site 
would be about $30 million per year over a longer period. The majority of these costs would be incurred for 
processing ash and salts. Costs for Purex processing at H-Canyon would be extended for several years longer. 
Costs for mediated electrochemical oxidation at H-Canyon would be $20 million higher than at F-Canyon for 
a 2-year decontamination and decommissioning phase and then would be similar. 
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The addition of an incremental $15 million per year for some number of years, although not large, would be 
notic:eable in the Savannah River Site regional economic area. The Savannah River Site accounts for about 
7 percent of regional economic area employment, versus 3/10 of 1 percent for Rocky Flats. Assuming all of 
the incremental hires at the Savannah River Site were recruited from currently unemployed people in the 
15-county regional economic area, the unemployment rate would decline by more than 1/10 of 1 percentage 
point. Income in the six-county region of influence would increase by more than 1/10 of 1 percent for each 
of the years in which the processing activities took place. The site, the regional economic area, and the region 
of influence could easily accommodate all of these income-related benefits since the increase would be only 
a small percentage of the reductions in jobs and income experienced in the area due to reductions in site 
staffing in the 1990s. The net effect would be one of restoring some of the economic and socioeconomic 
benefits associated with the site rather than adding new benefits in an otherwise stable area. 

The one potentially important variation on the Savannah River Site impacts would be if shipments of Rocky 
Flats plutonium residues and scrub alloy were responsible for extending the operations at one of the canyons. 
This EIS assumes that the Rocky Flats plutonium residues and scrub alloy can be processed incrementally with 
other materials that make up the baseline canyon operations plan. If Rocky Flats plutonium residues and scrub 
alloy processing were responsible for extending canyon operations, then the extension of canyon operations 
would be fully charged to the Rocky Flats program. Canyon operations costs exceed $3.2 million per month. 
If the processing of Rocky Flats materials were also responsible for deferring the shutdown of a canyon, it 
would generate even higher costs for continued surveillance and maintenance. The socioeconomic impacts 
of extended canyon operations would be several times greater than in the maximum processing cases noted 
above. The duration would be much shorter, however. The regional socioeconomic impacts would be large 
and positive due to manpower requirements, but those effects would be brief. 

4.18.4 Los Alamos National Laboratory 

If salt distillation is selected as the processing technology for the other molten salt extraction and 
electrorefining salts, an estimated $115 million expenditure on equipment and vault upgrades will be required 
at the Los Alamos National Laboratory over a six- to eight-year period. Direct and indirect labor costs for this 
processing technology are in the range of $10 million over five years. Spread over a large number of years, 
thest: expenditures could inject $20 million per year into the local economy and generate at least as much in 
incremental multiplied income. Overall, several hundred jobs could be created. This amounts to several tenths 
of one percent of the labor force. It would also be beneficial in that the labor compensation at the Los Alamos 
National Laboratory is well above an otherwise low regional average and thus provides disproportionate 
secondary benefits. No other processing technology at the Los Alamos National Laboratory requires 
expenditures that could have any socioeconomic significance in the regional economic area. 

4.19 MATERIALS, UTILITIES, AND ENERGY 

Table 4-68 shows materials, utilities, and energy for each processing technology for Rocky Flats, the Savannah 
River Site, and the Los Alamos National Laboratory. At each site, the total consumption of materials, utilities, 
and energy is consistent with the overall requirements for other inputs and outputs, e.g., residue mass, labor, 
low-level waste, etc. Nitrogen usage excludes the nitrogen volume used in the nitrogen boxes 

The cost for electricity in the most energy-intensive processing technology at any site (Purex processing of 
fused incinerator ash at the Savannah River Site H-Canyon) is in the $100,000 range. Among preferred 
processing technologies, Purex processing of sand, slag, and crucible at the Savannah River Site F-Canyon 
gene:rates the highest costs for materials, utilities, and energy. Even so, it requires only a few thousand dollars 
in electricity and a few hundred dollars in steam, water, and fuel. Total program costs for any of the strategic 
management approaches are in the range of a few thousand dollars (for the Preferred Alternative) to a few tens 
of thousands of dollars. 
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Alternative 1 (No Action) a 

Calcine, Cement, and Store at Rocky Flats 

Alternative 2 (without Plutonium Separation) 

Electricity 
(MWh) 

209 

Table 4-68 
Materials, Utilities, and Ener-gr_ 

Water I I Nitrogen 
(Thousands of Acid (Thousands (Thousands of 

Steam (kg) I Liters) of Uters) Cubic Feet) 

Incinerator Ash and Firebrick Fines 

0 8,883 0 391 

Argon 
(Thousands of I Air (Thousands 

Cubic Feet) of Cubic Feet) I Fuel (Liters) 

0 0 0 

••••••~!~~~-:~~:~;~ti:~·ky•R~t~••••••••••••••••••••••••••••••••••l•oo•••••~f~•••••••• •••••••••~••••••••• ••••••••••••~•••••••oooo•l•••••••••••••~•••••••••••••• •••••••••••?•~~••••••••••• •••••••••••••~••••••••oooo• •••••••••••••~oooooooooooool•••••••••••6••••••••••• 
..................................................................................... ···································································· ················································································································· ...................... . 

Calcine and Blend Down at Rocky Flats 128 0 698 0 0 55 5,520 0 

Alternative 3 (with Plutonium Separation) 

...... ~:::.~;;.~; .. :: ....... ~;s;;.~----···1·-·--;;w ....... ·---4i ........ -·-··;*····-- ............. i·········-··· ·-······:L---···--· ............ l ............ ----~;!;.; ...... _. ···--&.t?J. ..... . 
Mediated Electrochemical Oxidation at 
Savannah River Site (F-Canyon and H-Canyon 
equal) 

Alternative 4 (Combination) 

655 462 7,707 0 0 0 0 1,665 

······i;~;~~~~~-;t[~~~;~~~~~--~~~-~---·····················+······~::·········1·········~·········1·········~:.~~~---······f·············~··············l···········~~~---·········1·············~···········+············~············+·········~··········· 
Sand, Slag, and Crucible Residues 

Alternative 1 (No Action) a 

Calcine, Cement, and Store at Rocky Flats 54 0 2,312 0 102 0 0 0 

Alternative 2 (without Plutonium Separation) 

..... .'~:'.i.~~Y..~~-~~~t~~-~~ .............................................. J. ........ ~? .......... I.. ....... ~ ........ .I. ........... ?. ••••••••••• .J. ............ ~ ............. .I. .......... ~~? ........... .I. ............ ?. ••••••••••••• I.. ........... 2 ............ .J. .......... ~ .......... . 
Calcine and Blend Down at Rocky Flats I 33 I 0 I 182 I 0 I 0 I 14 I 1,437 I 0 

Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats 5 0 0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

Purex at Savannah River Site 152 113 1,715 0 0 0 0 774 
493 359 6 0 0 0 0 0 1.232 

Alternative 4 (Combination) 

•••••i~~!~~~::?~~i::!~~;~Y..~.~!•~•••••••••••••••••••••••••i•••••••••?t••••••+••••••••~•••••••••l•••••••••?l.~!.? ......... , ............. ~••••••••••••••l•••••••••).~?••••••••••••l•••••••••••••~•••••••••••••l•••••••••••••~••••••••••oo•f••••••••••~oooooooo•o• 
a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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Alternative 1 (No Action) a 

Electricity 
(MWh) 

Water I I Nitrogen 
(Thousands of Actd (Thousands I (Thousands of 

Steam (kg) I Liters) of Liters) Cubic Feet) 

Graphite Fines 

Argon 
(Thousands of I Air (Thousands 

Cubic Feet) of Cubic Feet) I Fuel (Liters) 

Calcine, Cement, and Store at Rocky Flats I 13 I 0 I 568 I 0 I 25 I 0 I 0 I 0 

Alternative 2 (without Plutonium Separation) 

·····~~tf!};~~i~~~~~~-~-~t·R~iy·A~t~················+·······~J-·········I·········~·········I···········Js···········I·············~··············I············?Z·············I·············~·-···········1··· .. ······3~3··········+·········6··········· 
Alternative 3 (with Plutonium Separation) 

Preprocess at Rocky Flats I 4 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

Mediated Electrochemical Oxidation at 
Savannah River (F-Canyon and H-Canyon I 42 I 30 I 493 I 0 I 0 I 0 I 0 I 106 

equal) 

Alternative 4 (Combination) 

······i;;~~~~~;-;i~i~l;~~::~--~~~---·····················+·······!J-·········1·········~·········1··········?.~~---·······f·············~··············l············~···········+············~·············l·············~············+·········~··········· 
Inorganic Ash 

Alternative 1 (No Action) 3 

Calcine, Cement, and Store at Rocky Flats 22 0 914 0 40 0 0 0 

Alternative 2 (without Plutonium Separation) 

...... ~~tf!~~;~~i~~~~~~-~--~i·R:~"t~y·Fi~i~·················~·········i·j·········l·········~·········l···········7°2···········\·············~··············l············~·············l·············~·············l···········s~s··········+·········5·········· 
Alternative 4 (Combination) 

······i;;~~~~~;-;t;~~;~~::t~~~---······················~········-~:--·····+········~·········1··········?.~~---·······l·············~··············l············r············l·············~·············l·············~············+········~·········· 
a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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flltemative 1 (No Action) a 

Electridly 
(MWI&) 

· (Tiunlstmtls of Adll (ThoUSI.IIIds (Thoustmtls of Water . I I Nitrogen 

Steam (kg) L_ Liten) ~ofliten) Cubk Feet) 

IDC 409 Salt Residues 

Ar:foll 
(Tboustmtls of I Air (TiuJUSI.IIIds 

Cubk Feet) ofCubk Feet) I Fuel (Liters) 

Pyro-Oxidize and Store at Rocky Rats I 77 I 0 I 605 I 0 I 0 I 57 I 5,744 I 0 
flltemative 2 (wUhout Plutonium Separation) 

Pyro-Oxidize and Blend Down at Rocky Rats I 107 I 0 I 587 I 0 I 0 I 46 I 4,649 I 0 
flltemative 3 (wUh Plutonium Separation) 

Pyro-Oxidize and Salt Distill at Rocky Rats 97 0 785 0 0 75 7,451 0 
····:py;;;:c;~idi~·;;;;;rw~~;-~;;;t;·~i·R:;;;;ky·Fi~~-········· ·········s3········· ········2i:i······· ········2396········· ··········;i."i9o·········· ·············o············· ············4i············· ··········s-:s·i9·········· ···········o·········· 
·····pY£;;:o~idi;;~·;i·R"~k;;·Fi;~······································ ·········77········· ·········o········ ··········6os·········· ·············o············· ·············o············· ············57············ ··········s·:?«·········· ······················· 

..... ~~-~.Q}.~~!!.~~.!f.?~.-~.1-~!?~--~~!!!?!!~~-~~~~~?!J ................... ~? .......... ··················· .......... ~!.?. .................... !:.~.~-~---······· ............. 2 ............. ............ !.! ............. ............. 2 ............. ··········-~·-········ 
Salt Scrub at Rocky Rats 95 0 785 0 0 74 7,451 0 
Purex at Savannah River Site (F-Canyon) 26 19 320 0 0 0 0 134 

(H-Canyon) 66 48 794 0 0 0 0 167 

rtltemative 4 (Combination) 
Repackage at Rocky Flats 10 0 0 0 0 

Other Electrorefining and Molten Salt Extraction Salt Residues 
0 0 0 

~ltemative 1 (No Action) a 
Pyro-Oxidize and Store at Rocky Rats I 187 I 0 I 1,468 I 0 I 0 I 140 I 13,935 I 0 

~ltemative 2 (without Plutonium Separation) 
Pyro-Oxidize and Blend Down at Rocky Rats I 261 I 0 I 1,425 I 0 I 0 I 113 I 11,280 I 0 

rtltemative 3 (with Plutonium Separation) 
Pyro-Oxidize and Salt Distill at Rocky Rats 235 0 1,904 0 0 181 18,079 0 

·····pY£;;:o~idi~~-;~d·w-~i~;-~;;;i;·~i·R:;;;;k:y·Fi~~·········· ········2oo········ ········69······· ········6".29-s-········ ·········i·o:4w ......... ·············o············· ············9s············ ·········2i·,42·i········· ···········o·········· 
·····pY£;;:o~idi~~-;i·R"~k;;·Fi;~······································ ········i·s1········ ·········o········ ·········i·,46s········· ·············o············· ·············o············· ···········14o··········· ·········i"3-:9·3-s········· ···········o·········· 

Salt Distill at Los Alamos National Laboratory 61 0 1,983 3,045 0 0 0 0 
·····s~i.-·s·~~t;-~i·R:;;;;k:y·Fi~~·········································· ········229········ ·········o········ ·········i:904········· ·············o············· ·············o············· ···········lsi············ ·········i·s·:o79········· ···········o··· ....... 

Purex at Savannah River Site (F-Canyon) 201 197 2,440 0 0 0 0 1,025 
(H-Canyon) 503 363 6,056 0 0 0 0 I ,272 

fllternative 4 (Combination) 
Repackage at Rocky Flats 24 0 0 

a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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01 ...... 

1-tllernative 1 (No Action) a 

Electricity 
(MWh) 

Water I I Nitrogen 
(Thousands of IAcid (Thousands (Thousands of 

Steam (kg) I Liters) of Liters) Cubic Feet) 
IDC 365, 413, and 427 Salt Residues 

Argon 
(Thousands of 'I Air (Thousands 

Cubic Feet) of Cubic Feet) I Fuel (Liters) 

Pyro-Oxidize and Store at Rocky Flats I 24 I 0 I 192 I 0 I 0 I 18 I 1,818 I 0 
j4lternative 2 (without Plutonium Separation) 

Pyro-Oxidize and Blend Down at Rocky Flats I 34 I 0 I 186 I 0 I 0 I 15 I 1,471 I 0 
l-flternative 3 (with Plutonium Separation) 

.... :B~¥::r::a~f~~~==-~~:=:-~-~!~ ........... ·········~:········· ........ "!········· ·········~~!········· ··········~·:::·~··········f·············:·············j············~············j··········i·:·!ii· .. ·······t··········-:·········· 
Laboratory ..... py;:;;~o~idi~~-ai·R"~k:;;·Fiai~ ............................................... 24 .................. 9 ................... 192 ....................... 0 .......................... 0 ......................... i.8 ...................... i.:s·i·s ..................... 0 ........ .. 

WaterLeachatLosAlamosNationa!Laboratory 12 0 630 1,358 0 0 976 0 ..... s~lt·s·c~.:;b'.ii'R:~'k·y·'FI~i~ ................................................... 30 .................. 0 ................... 248 ....................... 0 .......................... 0 ......................... 23 ...................... 2.:3·59 ..................... 0 ........ .. 
Purex at Savannah River Site (F-Canyon) 10 7 121 0 0 0 0 51 

(H-Canyon) 26 19 318 0 0 0 0 67 
j4ltemative 4 (Combination) 

Repackage at Rocky Flats 

1-tlternative 1 (No Action) a 

3 0 0 0 
Other Direct Oxide Reduction Salt Residues 

0 0 0 0 

Pyro-Oxidize and Store at Rocky Flats I 9 I 0 I 70 I 0 I 0 I 7 I 667 I 0 
1-tllernative 2 (without Plutonium Separation) 

Pyro-Oxidize and Blend Down at Rocky Flats I 13 I 0 I 68 I 0 I 0 I 5 I 540 I 0 
1-ftternative 3 (with Plutonium Separation) ..... :~:~~~1~:~~r~~~r=r:·:::i::;~X-~.~~ .................... ~ .................. ~ .................. ~ .................... ;!~ .......... 1 ............. ~ ............. , ............. ~ ............. , .......... !~~~~ .......... , ........... ~ ........ .. 

Laboratory ..... P";;:~o~idi~~·ai·R"~k:;;·Fiai~ ................................................ 9 ................... 0 ......... ........... 1o ........... ............. 0............. .. ........... 0 ............. ............. 1 ........................ 661........... .. ......... 0 ........ .. 
Water Leach at Los Alamos National Laboratory 1 3 231 498 0 0 358 0 ..... s~Itsc~b'-ii'R:oc'kY'F!a~ ................................................... i.i ................... 0 .................... 9i ......................... 0 .......................... 0 .......................... 9 ........................ 865 ...................... 0 ........ .. 
Purex at Savannah River Site (F-Canyon) 20 15 239 0 0 0 0 100 

(H-Canyon) 53 38 632 0 0 0 0 133 
1-tllernative 4 (Combination) 

Repackage at Rocky Flats 2 0 0 

a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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t-..... 
~ Woter 

Electricity (Thousands of Add (Thousands 
(MWh) Steam (leg) Uten) oflitm) 

Combustible Residues 

Alternative 1 (No Action) a 
Neutralize & Dry/Desorb & Passivate/Repackage 
and Store at Rocky Aats 3 10 0 0 

Alternative 2 (without Plutonium Separation) 
Sonic Wash at Rocky Aats 10 28 1,565 0 

····················································································· ...................... .................... .......................... ............................... 
Catalytic Chemical Oxidation at Rocky Aats 40 76 3,407 27 

····················································································· ...................... ..................... .......................... ····························· 
Blend Down at Rocky Aats 0 0 0 0 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Aats 

14 21 1,755 11 

Alternative 4 (Combination) 
Neutralize & Dry/Desorb & Passivate/ 
Repackage at Rocky Flats 3 10 0 0 

Plutonium Fluoride Residues 

Alternative 1 (No Action) a 
Dissolve, Oxidize, and Store at Rocky Aats 61 16 1,224 8 

Alternative 2 (without Plutonium Separation) 
Blend Down at Rockv Aats 35 0 0 0 

Alternative 3 (with Plutonium Separation) 

.... ~~-i.<:I.P.!~~~!~~-~-t .. ~~~r..~~!.~ .................................... 61 16 ......... !:.~.~~ ......... 8 ...................... .................... . ............................ 
Preprocess at Rocky Flats 
Purex at the Savannah River Site 1 0 0 0 

(F-Canyon) 112 84 1,330 0 
(H-Canyon) 332 242 4,200 0 

a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 

Nitrogen Argon 
(Thousands of (Thousands of 
CUbic Feet) Cubic Feet) 

0 0 

17 0 ............................ ···························· 
0 0 ............................ ···························· 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 . ........................... ............................ 

0 0 
0 0 
0 0 

Air (Thousands 
of Cubic Feet) 

124 

0 
···························· 

11,981 
···························· 

0 

1,248 

124 

6,629 

0 

6,629 

0 
0 
0 

Fuel (Liten) 

0 

0 
······················· 

0 ....................... 
0 

0 

0 
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0 
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Water ~ I Nitrogen I Argon (Thousands Aeid (Thousands (Thousands of (Thousands of ,.4ir (Thousands 
offiters) ofLiten) Cubk Feet) Cubk Feet) ofCubk Feet) 

Electrkity 
(MWh) I Steam (kg) Fuel (Liters) 

IDC 331 Ful Flo Filter Media 
Alternative 1 (No Action) a 

Neutralize/Dry and Store at Rocky Rats I 2 I 0 I 0 I 0 I 0 I 0 I 388 I 0 
Alternative 2 (without Plutonium Separation) 

····~~~7!·~~~:~~~~~~~~~~~---·····································+·······~········+······2~·-·····+······i·:Ns·s·······+···········~············+···········i~···········+···········~·-··········1··············6·············+········~·········· 
Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Rats I 10 I 15 I 1,319 I 8 I 0 I 0 I 939 I 0 
IDC 338 High-Efficiency Particulate Air Filter Media 

Alternative 1 (No Action) a 

Neutralize/Dry and Store at Rocky Rats I 4 I 0 I 0 I 0 I 0 I 0 I 887 I 0 
Alternative 2 (without Plutonium Separation) 

.... ~~~r.~.~!.~~-~7..~~~---··················································~········~-~ ........ f ........ 9 ......... j··········-~·-··· .. ·· .. j·············~·-············i·············?. ............. , ............ ?. ............ , .............. 2 .............. , ........... 9 ......... . 

.... ~~~1~-~~~h~·~i!t=;~~···········································i· .. ·····i~········i-······~········ ········2:Js6 ........ ·············~·············· ············~9 ............ ············5············ ···········2:~s"i"····· .... ··········~···········' 
Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Rats I 23 I 35 I 3,016 I 18 I 0 I 0 I 2,148 I 0 
Alternative 4 (Combination) 

Neutralize/Dry at Rocky Flats I 4 I 0 I 0 I 0 I 0 I 0 I 887 I 0 
Other High-Efficiency Particulate Air Filter Media 

Alternative 1 (No Action) a 

Neutralize/Dry and Store at Rocky Rats I 0 I 0 I 0 I 0 I 0 I 0 I 23 I 0 
Alternative 2 (without Plutonium Separation) 

••••~i:~~~5~~;;.~i7R~~~"F1"~t~••••••••••••••••••oo••••••••••••oo•••••••••l•••••••••~••••••••l••••••••~•••••••••j•••••••••••6•••••••••••j•••••••••••••~••••••••••••••l•••••••••••••5•••••••••••••1••••••••••••5••••••••••••1••••••••••••••5••••••••••••••j••••••••••~•••••••••••l 
·························································································· ........................................................................................... ···························· ·························· ······························ ······················· 

Sonic Wash at Rocky Rats 0 I 65 0 0 0 0 0 
Alternative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Rats I I I 0 I 39 I 0 I 0 I 0 I 28 I 0 
Alternative 4 (Combination) 

Repackage at Rocky Flats I o I o I o I o I o I o I o I o 
a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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ElBctricity (Thousands of Acid (Thousantb 
(MWh) Steam (kg) liten) of Cubic Feet) 

IDC 089, 099 and 332 Sludge Residues 

Alternative 1 (No Action) a 

Filter/Dry and Store at Rocky Flats 0 0 0 0 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats 0 0 0 0 ....................................................................................... ...................... .................... ·························· ····························· 
Blend Down at Rocky Flats 0 0 0 0 

Alternative 4 (Combination) 
Repackage at Rocky Flats 0 0 0 0 

Other Sludge Residues 

Alternative 1 (No Action) a 

Filter/Dry and Store at Rocky Flats 4 0 0 0 

Alternative 2 (without Plutonium Separation) 
Vitrify at Rocky Flats II 0 0 0 ...................................................................................... ······················ .................... .......................... .............................. 
Blend Down at Rocky Flats 1 0 0 0 

Alternative 3 (with Plutonium Separation) 
Dissolve and Oxidize at Rocky Flats 66 18 1,338 11 

Alternative 4 (Combination) 
Filter/Dry at Rocky Fiats 4 0 0 0 

Glass Residues 

Alternative 1 (No Action) a 

Neutralize, Dry and Store at Rocky Flats 0 0 0 0 

Alternative 2 (without Plutonium Separation) 

.... Y.~~!x .. ~!.~?.<:~x.~~!~ ................................................ 2 0 0 0 ...................... .................... ·························· ............................. 

.... ~.1.~~~.!?.?.~.~ .. ~!.~~.~>.'.~.~~ ....................................... 0 0 0 0 ...................... .................... ·························· ····························· 
Sonic Wash at Rocky Flats 1 3 182 0 

Alternative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at 2 2 220 0 

Rocky Flats 

Alternative 4 (Combination) 
Neutralize and Dry at Rocky Flats 0 0 0 0 

a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
Note: The impacts of the preferred processing technologies are presented in bold type. 
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-!::.. 

AUernative 1 (No Action) a 

Blectridty 
(MWhj 

(Thof1S1111118 of Add (Thoustutds (1'lwuslurds of Water I I N#tlrogen 

Steam (kg) I (Jtersj . of Liters) Cubic Feet) 
Gl'lll!_bite Residues 

Argon 
(ThOUSIInds of I Air (Thoruands 

Cubic Feet) of Cubic Feet)_ I Fuel (Liters) 

Repackage and Store at Rocky Aats I 4 I 0 I 0 I 0 I 0 I 0 I 0 I 0 
AUernative 2 (without Plutonium Separation) 

.... ~i:~;~~r-~~;r~~~··············································j·········~~·········l·········~·········l·········!:!ff-!·········1·············~··············1············~·············1·············~······· ... · .. 1·············5·············j···········6··········· ......................................................................................... ···································································· ............................. ···················································································· ....................... . 
Blend Down at Rocky Aats 5 0 0 0 0 0 0 0 

AUernative 3 (with Plutonium Separation) 
Mediated Electrochemical Oxidation at Rocky Aats 

.................................................................................... .J ......... ?.~ ........ .I. ....... 1.~ ....... .J ......... ~:§.~.~ ......... L ......... 3?. ............ .1. ............ ~ ............. 1.. ........... ~ ............ .1. ......... ~:.~.~-~---······.J .......... g .......... . 
Preprocess at Rocky Aats 
Mediated Electrochemical Oxidation at I 4 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

Savannah River Site (F- and H-Canyon equal) 125 91 1,440 0 0 0 0 314 

AUernative 4 (Combination) 
Re~ackage at Rockl Flats I 4 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

lno anic Residues 
AUernative 1 (No Action) a 

Repackage and Store at Rocky Aats I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 
AUernative 2 (without Plutonium Separation) 

····~i:J-5~:;~ril:~·A·~~·····································+·······+········+········~·······+···········5············~·············~··············1·············~·············1·············~·············1·············5············+········~··········· 
AUernative 3 (with Plutonium Separation) 

Mediated Electrochemical Oxidation at Rocky Aats 
5 8 705 4 0 0 501 0 

Preprocess at Rocky Aats 
Mediated Electrochemical Oxidation at the 
Savannah River Site (F-Canyon and I I I 0 I 0 I 0 I 0 I 0 I 0 I 0 

H-Canyon equal) 31 23 350 0 0 0 0 79 
Alternative 4 (Combination) 

Repacklll!e at Rocky Flats I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 
Scrub Allo 

AUernative 1 (No Action) a 
2 0 0 0 I Repackage and Store at Rocky Aats 0 I 0 I 0 I 0 

AUernative 2 (without Plutonium Separation) 365 0 0 0 I 879 I 0 I 0 I 0 
Calcine and Vitrify at Rocky Aats 

Alternative 3 (with Plutonium Separation) 
Repackage at Rocky Flats 

I 
1 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

Purex at Savannah River Site (F-Canyon) 60 43 720 0 0 0 0 302 
(H-Canyon) 179 130 2,160 0 0 0 0 454 

~ a Materials, utilities, and energy for storage would not be significantly above building baseline requirements. 
v. Note: The impacts of the preferred processing technologies are presented in bold type. 
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In dollar terms, the costs for the materials, utilities, and energy would be very small. The cost for electricity 
in the most energy-intensive processing at any site (Purex processing of fused ash at Savannah River Site's 
H-Canyon) is in the $100,000 range. No other process requires more than a small fraction of that figure for 
any material, utility, or energy. For example, the 7.8 megawatt hours of electricity required for water leach 
of direct oxide reduction salt reduction at Los Alamos National Laboratory would cost less than $500. The 
total program cost for materials, utilities, and energy is likely to be no more than a few hundred thousand 
dollars. 

4.20 IMPACTS OF THE No ACTION ALTERNATIVE 

As discussed in Chapter 2 of this EIS, DOE has identified processing technologies for each category or 
subcategory of plutonium residue and scrub alloy under Alternative 1 (the No Action Alternative). The 
impacts of these no action processing technologies are presented for each material category and subcategory 
in Sections 4.2 through 4.11, with each section being devoted to one material category. The impacts of the 
No Action Alternative were calculated by aggregating the appropriate impacts from the sets of impacts in 
Sections 4.2 through 4.11. All the processes in the No Action Alternative would take place at Rocky Flats, 
so there would be no transportation impacts in this alternative. 

4.20.1 Products and Wastes 

The No Action Alternative would generate stabilized residues, transuranic waste, and low-level waste. This 
alternative would not generate high-level waste, separated plutonium, or saltstone. The estimated amounts of 
the solid plutonium-bearing products and wastes are presented and compared to the onsite storage capacities 
in Table 4-69. Most of the stabilized residues would be placed in pipe components inside 208-liter (55-gal) 
drums as shown in Figure 2-13. The largest amount of material would be stabilized residues, most of which 
would be placed in safe, secure storage at Rocky Flats for an assumed 20-year period of time. The transuranic 
waste would be placed in safe, secure storage at Rocky Flats until WIPP is ready to receive it. DOE would 
need new storage facilities at Rocky Flats for the stabilized residues. 

Table 4-69 Products and Wastes from the No Action Alternative 
Stabilized Residues (Drums)6 Transuranic Waste (Drumsf LDJV·Level Waste (Drumsf 

Generation 20,300 3,500 7,500 

Onsite Storage Capacity 13,400b 13,400b 21,800 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b This storage capacity is for both the stabilized residues and transuranic waste combined. 

The low-level waste would probably be placed in standard 208-liter (55-gal) waste drums. The low-level waste 
would be disposed of in one of the offsite disposal facilities routinely used by Rocky Flats, so the onsite storage 
capacity would probably not be necessary. 

4.20.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which might result from the No Action 
Alternative associated with the management of all Rocky Flats plutonium residues and scrub alloy. These 
impacts are presented for incident-free operations and postulated accident scenarios, respectively. The detailed 
site analyses are presented in Appendix D. 

No construction of new processing facilities is included in this alternative, but DOE may need to modify 
certain existing facilities and construct new waste storage buildings at Rocky Flats. Standard site mitigation 
measures during any modifications would ensure that any radiological or hazardous chemical releases would 
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be extremely small. Worker exposures to contaminated material would be limited to ensure that doses are 
maintained as low as reasonably achievable. 

4.20.2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
free implementation of the No Action Alternative are presented in Table 4-70. The impacts are those that 
are anticipated to occur as a result of process operations over whatever time period is necessary to process 
the entire inventory of residues and scrub alloy. The post-processing storage of the stabilized residues and 
transuranic wastes would also produce impacts, but these are very small compared to the impacts due to 
processing. 

The estimated total public maximally exposed individual dose is 0.00047 mrem, which applies to a 
hypothetical individual who lives downwind at the site boundary. This individual's chance of incurring 
a latent cancer fatality due to this alternative would be less than one in one billion. 

Table 4-70 Radiological Impacts Due to Incident-Free Implementation 
of the No Action Alternative 

Offsite Public MaximaUy Exposed Individual Offsite Public Population 

ProbabUity of a Latent Number of Latent Cancer 
Dose" (mrem) Cancer Fatality Dose (person-rem) Fatalities 

0.00047 2.4xl0·10 0.012 6.0xl0·6 

Maximally Exposed Individual Involved Worker Involved Worker Population 

ProbabUity of a Latent Number of Latent Cancer 
Dose (mrem per year) Cancer Fatality per year Dose (person-rem) Fatalities 

2,000 0.0008 1,204 0.48 

3 The doses to the maximally exposed individual for each material category are additive because the maximum receptor location was 
determined to be the same for every material, regardless of whether the release location is Building 371 or Building 707 at Rocky 
Flats. These two buildings are near each other. 

The total public population radiation dose is 0.012 person-rem. During incident-free storage, no release 
of radioactive material would occur, so the impact on the public would be equal to zero. 

Tlhe total involved worker population radiation dose would be approximately 1,204 person-rem, which 
would cause 0.48 additional latent cancer fatalities among the workers directly involved in the operations. 
Onsite workers who are not involved with the actual processing of the residues are designated as 
"noninvolved workers." The impacts to these workers would be much smaller than the impacts to the 
involved workers. During the post-processing storage period, inspections of the storage facility would 
expose the involved worker population to very small incremental additional doses as discussed in 
Section 4.14. 

0 Hazardous Chemical Impacts-The impacts of hazardous chemical releases associated with incident-free 
implementation of the No Action Alternative are presented in Table 4-71. Carbon tetrachloride is no 
longer used at Rocky Flats, but is present in small amounts in some of the residues. The probability of 
excess latent cancer incidence for the offsite maximally exposed individual as a result of exposure to carbon 
tetrachloride would be 6x10-11 . This hypothetical individual's chance of incurring a latent cancer would 
be increased by less than one in ten billion. 
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T bl 4-71 Ch ' II a e em1ca mpacts D I 'd F I ue to nc1 ent- ree f h N A ' AI mplementation o t e 0 chon ternative 
Offsite Public Maximally Exposed Individual' 

Ojfsite Public Population 
Probability of Cancer Incidence Hazard Index NU111ber of Cancer Incidences 

6xlo-11 0 <lb 

Maximally Exposed Individual Worker 
Noninvolved Worker Population 

Probability of Cancer Incidence Hazard Index Number of Cancer Incidences 

3xlo-9 0 <lc 

a Only carcinogenic chemicals are released from the process; therefore, only cancer health risks are evaluated. The Hazard Index 
is equal to zero. 

b In a population of 2.4 million individuals living within 80 km (50 mi) of Rocky Flats. 
c Based on the extremely conservative assumption that the entire Rocky Flats workforce of approximately 4,600 workers would be 

exposed to maximally exposed individual concentration. 

Carbon tetrachloride is a carcinogen that produces toxic effects in the central nervous system, pulmonary 
system, gastrointestinal system, and other systems in humans (Sax and Lewis 1987). The compound is an eye 
and skin irritant and damages the liver, kidneys, and lungs (Lewis 1991). The liver is the primary target organ 
for carbon tetrachloride toxicity (EPA 1991a). Less than one latent cancer would be expected to occur in the 
offsite population of 2.4 million individuals living within an 80-km (50-mi) radius of Rocky Flats. The 
maximally exposed individual worker probability of excess latent cancer incidence would be 3x10·9. This 
hypothetical individual's risk of incurring a latent cancer would be increased by less than one chance in one 
hundred million. If all site workers were exposed to the maximally exposed individual concentration of carbon 
tetrachloride, which is an extremely conservative and unrealistic assumption, less than 1 excess latent cancer 
fatality would be expected to occur in the workforce population. 

4.20.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents under the 
No Action Alternative are summarized and presented in this section. These impacts were derived directly from 
the sets of impacts for all the material categories presented in Sections 4.2 through 4.11. The detailed analysis 
of onsite accidents, with the associated assumptions, is presented in Appendix D, Section 0.3. 

In any accident scenario the individuals most likely to be hurt are the involved workers. The risk to these 
workers would be due to both radiological and non-radiological effects; In a fire the involved workers could 
be exposed to airborne radioactive material, in addition to the smoke and heat of the fire. In an explosion, 
there could be flying debris and containMent barriers could be broken, exposing workers to airborne 
radioactive material. Most spills would not have a major effect on involved workers because they would clean 
up the spill, wearing protective clothing and respirators as necessary. An accidental criticality could expose 
involved workers to large doses of prompt penetrating radiation, which could cause death in a short period of 
time. The earthquake and aircraft crash accident scenarios present very severe non-radiological effects to the 
involved workers. In these scenarios, the workers are likely to be hurt or killed from the collapse of the 
building or the impact of the aircraft crash before they could be evacuated. 

The maximum number of involved workers at risk is estimated to be equal to the number of workers who 
would be working on plutonium residues or scrub alloy at any one time in each of the processing buildings at 
each of the three sites. Buildings 707 and 371 at Rocky Flats would each have about 100 involved workers 
inside, which is more involved workers than any facility at either of the other two sites. Thus, if an earthquake 
strong enough to collapse Building 707 and damage Building 371 hits Rocky Flats, then approximately 
200 involved workers would be at risk of death or injury due to activities associated with plutonium residues 
and scrub alloy. 
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The maximum consequences for the public and a noninvolved onsite worker if DOE decides to implement the 
No Action Alternative are presented in Table 4-72. The public maximally exposed individual is a 
hypothetical individual who resides at the site boundary in the downwind direction. The public population 
is defined as the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is 
defined as an individual worker who is located 100m (328ft) or more downwind from the release point when 
an accidental release of radioactive material occurs. The highest consequences to all three receptors would 
occur if a major earthquake strong enough to cause the collapse of Building 707 occurs during pyro-oxidation 
of the salt residues. The frequency of this earthquake is estimated to be 0.0026 per year. 

a e aXImum T bl 4-72 M . A "d tC CCI en onsequences m e 0 C lOll . th N A f Alt f erna 1ve 
Of/site Public Maximally 

Exposed Individual Of/me Public Population Noninvolved Onsite 
Residue, Consequences Consequences Worker Consequences 

Processing Accident Probability of a Number of ProbabUity of a 
Technology, and Frequency Dose Latent Cancer Dose Latent Cancer Dose Latent Cancer 

Location (per year) (mrem) Fatality (person-rem) Fatalities (mrem) Fatality 
Salt Rt:sidues, 
Pyro-Oxidation at 0.0026 6,080 0.0030 106,000 53 68,400 0.055 
Rocky Flats 

Differences exist between the Rocky Flats Cumulative Impacts Document (DOE 1997) for the 1996 Baseline 
and this EIS in terms of the maximum accident consequences. Several factors are responsible for the 
differences between the two documents, and are provided below in approximate order of importance. 

1. The Cumulative Impacts Document used the median value for weather conditions and this EIS uses the 
95th percentile. For the earthquake accident scenario, the 95th percentile yields a calculated value of 
293,000 person-rem for the population and the 50th percentile yields a calculated value of 
7,000 person-rem for the population. 

2. The Cumulative Impacts Document used the MACCS computer code (also used for the other Rocky Flats 
EISs) and this EIS uses the GENII computer code. 

3. The Cumulative Impacts Document used the actual material known to be in each building, and calculated 
the amount of dispersible material based upon conversion of plutonium metal to oxides, amount of oxides 
present, amount of residues present (with associated americium amounts) and amount of transuranic and 
low level waste present. This EIS used a much simpler approach, in that it used two IDCs, 409 and 410, 
both molten salt extraction salts containing the maximum quantity of americium, as the worst case scenario, 
and assumed a 5-day supply to be present in Building 707 upon collapse from an earthquake. 

The approach taken in this EIS does not affect the validity of the Finding of No Significant Impact decision 
of the Residue Stabilization Environmental Assessment, because this EIS uses the worst case approach instead 
of the median approach. 

The aggregation of all the risks due to accidents in the No Action Alternative to the public and a noninvolved 
onsite worker are presented in Table 4-73. The increase in the probability of a latent cancer fatality to the 
public maximally exposed individual is estimated to be 0.000035. This individual's chance of incurring a 
latent cancer fatality would be increased by less than one in ten thousand. The increase in latent cancer 
fatalities in the public population within 80 km (50 mi) of Rocky Flats is estimated to be 0.62, less than one 
latent cancer fatality. The increase in the probability of a latent cancer fatality to the noninvolved onsite 
work1~r is estimated to be 0.00061. This individual's chance of incurring a latent cancer fatality would be 
increased by less than one in one thousand. More than 95 percent of the latent cancer fatality accident risks 
for the No Action Alternative are attributable to the salt residues. 

4-169 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Table 4-73 Risks Due to Accidents in the No Action Alternative 

Of/site Public 0/ftite Public· ·· Onsite Noninvolved 
Maximally Exposed Individual Risk Population Risk Worker Risk 

(Probability of a Latent Cancer Fatality) (Number ofLatent Cancer Fataliths) (Probability of a Latent Cancer Fatality) 

0.000035 0.62 0.00061 

4.20.2.3 Mitigation Measures 

All the environmental impacts in the No Action Alternative would be low, and specific mitigation measures 
would not be necessary. Nevertheless, DOE would maintain all public and worker exposures, both direct 
exposures and indirect exposures via airborne emissions, as low as reasonably achievable. As low as 
reasonably achievable is a long-standing DOE policy to control or manage radiation exposures and releases 
of radioactive material to the environment as low as social, technical, economic, practical, and public policy 
considerations permit. As low as reasonably achievable is not a dose limit but rather a process that has as its 
objective the attainment of dose levels as far below the applicable limits as practical. 

4.21 IMPACTS OF THE PREFERRED ALTERNATIVE 

As discussed in Chapter 2, DOE has identified a variety of processing technologies for each category or 
subcategory of plutonium residue and scrub alloy. The impacts of all the processing technologies for each 
material category and subcategory are presented in Sections 4.2 through 4.11, with each section being devoted 
to one material category. The impacts of the Preferred Alternative were calculated by aggregating the preferred 
processing technology impacts from Sections 4.2 through 4.11. Some processes in the Preferred Alternative 
would take place at sites other than Rocky Flats, so transportation impacts would exist in this alternative. 

4.21.1 Products and Wastes 

The Preferred Alternative would generate high-level waste, transuranic waste, saltstone, low-level waste, and 
separated plutonium in the form of a metal and/or an oxide. The estimated amounts of the solid plutonium
bearing products and wastes are presented and compared to the onsite storage capacities in Table 4-74. The 
transuranic waste would be placed in safe, secure storage until WIPP is ready to receive it. The stabilized 
residues would not meet the safeguards termination limits, but DOE would apply variances to these limits for 
these residues. Thus, DOE would dispose of these stabilized residues in WIPP along with the transuranic 
waste with plutonium concentrations below the safeguards termination limits. Assuming WIPP opens on 
schedule, the transuranic waste storage capacity at Rocky Flats will be adequate in the Preferred Alternative 
for the transuranic wastes and stabilized residues combined. Under the Preferred Alternative, DOE would 
generate about 21,600 drums of stabilized residues and transuranic waste for disposal in WIPP. 

The low-level waste would probably be placed in standard 208-liter (55-gal) waste drums. The low-level waste 
at Rocky Flats would be disposed of in one of the offsite disposal facilities routinely used by Rocky Flats. The 
Savannah River Site and Los Alamos National Laboratory would use their onsite low-level waste disposal 
facilities. The plutonium would be ready for disposition in accordance with decisions to be reached on the 
Surplus Plutonium Disposition Draft EIS (DOE 1998b). The plutonium separated at the Savannah River Site 
would be stored securely in' the Actinide Packaging and Storage Facility. No increase in proliferation risk 
would result and this plutonium would not be used for nuclear explosive purposes. The high-level waste 
would be stored at the Savannah River Site until a monitored geologic repository is ready to receive it. The 
saltstone would be disposed of at the Savannah River Site in concrete vaults. 
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Table 4-74 Products and Wastes from the Preferred Alternative 
Stabilized Trtlnsuranie High-Level Sepf,U'ated Low-Level Saltstone 
Residues" Wa.rte Wa.rte (Canisters Plutonfm Wa.rte (cubic 

DOE Site (Drumsl (Drums)b of Glass)' (kg) (Drumsl meters) 

.~!?S~X.f.l~~~-.9.~~-~r.~.~t?.~ ..................... J~d99..... . ....... ~!?.99. ...................... 9 ......................... 9. .................. ~1-~.9.9. .................... 9. .......... . 
Onsite Storage Capacity 13,400e 13,400e 0 12,900f 21 ,800 0 

Savannah River Site Generation 0 50 5 469 200 500 ................................................................................................................................................................................................ ························· 
Onsite Storage Capacity 0 74,600 2,286 20,000g (h) (h) 

Los Alamos National Laboratory 

..... Q~~~~~~!!!?~ .................................. ......... !L........ . ......... ~.9.9. ........................ 9 ............... ...... ..!}~ ........ ....... };.~.9.9. .................... 9. .......... . 
Onsite Storage Capacity 0 116,900 0 (h) 0 

a These stabilized residues could be disposed of in WIPP as transuranic waste. 
b Standard 55-gallon (208-liter) drums. (208liters is equal to 0.208 cubic meters.) 
c Each ~~anister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level 

waste glass. 
d To convert to pounds, multiply by 2.2 
e This storage capacity is for both the stabilized residues and transuranic waste combined. 
f This is the amount of plutonium that was stored at Rocky Flats as of September 1994. DOE has analyzed the shipment of the 

plutonium to the Savannah River Site and the Pantex Plant in the Storage and Disposition of Weapons-Usable Fissile Materials 
Environmental Impact Statement (DOE 1996a). 

g The new Actinide Packaging and Storage Facility is being designed with positions for 5,000 storage containers (DOE 1997d). Each 
container holds at least 4 kg of plutonium, so the capacity of the Actinide Packaging and Storage Facility will be at least 20,000 kg 
of plutonium. 

h The site routinely disposes of this waste onsite. 
1 This is the amount of plutonium that was stored at the Los Alamos National Laboratory as of September 1994 (DOE 1996a). 

4.21.2 Public and Occupational Health and Safety Impacts 

This section describes the radiological and hazardous chemical impacts which could result from the Preferred 
Altemative associated with the management of all Rocky Flats plutonium residues and scrub alloy. These 
impacts are presented for incident-free operations and postulated accident scenarios, respectively. The detailed 
site and transportation analyses are presented in Appendices D and E, respectively. 

If DOE decides to implement the Preferred Alternative, then DOE would make 39 shipments to the Savannah 
River Site and 3 shipments to the Los Alamos National Laboratory. The total round-trip highway distance 
would be about 208,000 kilometers (129,000 miles). 

No construction of new processing facilities is included in this alternative but DOE may need to modify certain 
existing facilities and construct new waste storage buildings if shipments to WIPP are delayed. Standard 
mitigation measures during modifications would ensure that any radiological or hazardous chemical releases 
would be extremely small. Worker exposures to contaminated material would be limited to ensure that doses 
are maintained as low as reasonably achievable. 

4.21..2.1 Incident-Free Operations 

0 Radiological Impacts-The radiological impacts to the public and the workers associated with incident
wee implementation of the Preferred Alternative are presented in Table 4-75. The impacts are those which 
are anticipated to occur as a result of process operations and transportation over whatever time period is 
nc!cessary to process the entire inventory of plutonium residues and scrub alloy. 

The length of time necessary to process all the material will depend on which technologies DOE decides 
to implement. The post-processing storage of the high-level waste, transuranic waste, and plutonium would 
allso produce impacts, but these are very small compared to the impacts due to processing. 
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T bl 4-75 R d. I . I I a e a 10 021ca mpacts D I .d ue to nc1 F ent- ree 1m I f IP ementat10n o the p referred Alternative 

Offsite Public Maximally Exposed Individual Of/site Public Population 

Probability of Dose Number of 
Dose(mrem) a Latent Cancer Fatality (person-rem) Latent Cancer Fatalities 

II 5.5xi0-6 4.0 0.0020 

Maximally Exposed Individual Worker Noninvolved Worker Population 

Dose Probability of Dose Number of 
(mrem per year) a Latent Cancer Fatality per year (person-rem) Latent Cancer Fatalities 

2,000 0.00080 682 0.27 

The estimated total public maximally exposed individual dose, as shown in Table 4-75, is 11 mrem, which 
applies to a hypothetical member of the public stuck in traffic next to a safe secure trailer for one-half hour. 
See discussion in Section 4.2.2.1 regarding the conservative nature of this anal/sis. This individual's 
chance of incurring a latent cancer fatality due to this alternat;ve would be 5.5x10- , or less than one chance 
in one hundred thousand. The public maximally exposed individual near any of the sites would be a 
hypothetical individual who lives downwind at the site boundary. The highest estimated total dose for this 
maximally exposed individual would be 0.00057 mrem at the Savannah River Site. This individual's 
chance of incurring a latent cancer fatality due to this alternative would be less than one in one billion. 

The total public population radiation dose, as shown in Table 4-75, would be 4.0 person-rem. During 
incident-free storage, no release of radioactive material would occur, so the impact on the public would be 
equal to zero. The highest public population radiation dose (excluding transportation) was determined to 
be 0.062 person-rem to the population surrounding the Savannah River Site, which would cause far less 
than one additional latent cancer fatality to this population. During incident-free storage, there would be 
no release of radioactive material, so the impact on the public would be equal to zero. 

The total involved worker population radiation dose would be 682 person-rem, which would cause 
0.27 additional latent cancer fatalities among the workers directly involved in the operations. Onsite 
workers who are not involved with the actual processing of the residues are designated as noninvolved 
workers. The impacts to these workers would be much smaller than the impacts to the involved workers. 
During the post-processing storage period, inspections of the storage facilities would expose the involved 
worker population to very small incremental additional doses, as discussed in Section 4.14. 

0 Hazardous Chemical Impacts--The impacts of hazardous chemical releases associated with incident-free 
processing under the Preferred Alternative are presented in Table 4-76. The probability of excess latent 
cancer incidence for the offsite maximally exposed individual would be 6x1 o-ll. This hypothethical 
individual's chance of incurring a latent cancer would be increased by less than one in ten billion. Less 
than one latent cancer would be expected to occur in the offsite population of 2.4 million individuals living 
within an 80-km (50-mi) radius of Rocky Flats. The maximally exposed individual worker probability of 
excess latent cancer incidence would be 3x 1 o-9. This hypothetical individual's risk of incurring a latent 
cancer would be increased by less than one chance in one hundred million. If all site workers were exposed 
to the maximally exposed individual concentration of carbon tetrachloride, which is an extremely 
conservative and unrealistic assumption, less than one excess latent cancer fatality would be expected to 
occur in the workforce population. The Hazard Index value of 5x1o-9 suggests that noncancer adverse 
health effects are not expected in the offsite population at the Savannah River Site following exposure to 
phosphoric acid and ammonium nitrate. The Hazard Index value of 6x 1 o-8 suggests that non cancer adverse 
health effects are not expected in the worker population. 
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T bl 4-76 Ch . I 1m ts D t I "d t F a e em1ca lpac Ue 0 DCI en- ree I mp1emen taf 100 0 fth p ~ e re erre d Alt f erna 1ve 
Offsite Public Moximally Exposed Individual Of/site Public Populationa 

HaZ!Ud Index" 
Number of Latent Cancer 

Probability of Cancer Incidence Number of Cancer Incidences Fatalities 

6xl0·11 5xto·9 <I 0.00052c 

Moxtmally Exposed Individual Worker NoninvolYed Worker Population 

Hazard Index" 
Number of Latent Cancer 

Probability of Cancer Incidence Number of Cancer Incidences Fatalities 

3xl0·9 6xl0·8 <1 (c) 

a Cancer incidences and fatalities are calculated for process emissions and transportation emissions, respectively. 
b Highest value for materials processed at the Savannah River Site under this alternative. 
c Number of cancer fatalities due to vehicle emissions. The impact is listed only once under public population because the vehicle 

emissions affect the public and worker populations collectively; however, the risk to the public dominates. 

The impacts of vehicle emissions associated with incident-free transportation under the Preferred 
Altc~rnative are also presented in Table 4-76. The health effect due to these vehicle emissions would be 
0.00062 latent cancer fatalities. This is much less than one, so DOE would not expect any latent cancer 
fatalities due to the vehicle emissions. 

4.21.2.2 Accidents 

The potential radiological impacts to the public and the noninvolved onsite workers due to accidents under the 
Preferred Alternative are summarized and presented in this section. These impacts were derived directly from 
the sets of impacts for all the material categories presented in Sections 4.2 through 4.11. The detailed analysis 
of onsite accidents, with the associated assumptions, is presented in Appendix D, Section D.3. The detailed 
analysis of transportation accidents, with the associated assumptions, is presented in Appendix E, Sections E.5 
and E.6. 

In any accident scenario the individuals most likely to be hurt are the involved workers. The risk to these 
workers would be due to both radiological and non-radiological effects. In a fire the involved workers could 
be exposed to airborne radioactive material, in addition to the smoke and heat of the fire. In an explosion, 
there could be flying debris and containment barriers could be broken, exposing workers to airborne 
radioac:tive material. Most spills would not have a major effect on involved workers because they would clean 
up the spill, wearing protective clothing and respirators as necessary. An accidental criticality could expose 
involved workers to large doses of prompt penetrating radiation, which could cause death in a short period of 
time. The earthquake and aircraft crash accident scenarios present very severe non-radiological effects to the 
involved workers. In these scenarios, the workers are likely to be hurt or killed from the collapse of the 
building or the impact of the aircraft crash before they could be evacuated. 

The maximum number of involved workers at risk is estimated to be equal to the number of workers who 
would be working on plutonium residues or scrub alloy at any one time in each of the processing buildings at 
each o:fthe three sites. Buildings 707 and 371 at Rocky Flats woulO each have about 100 involved workers 
inside, which is more involved workers than any facility at either of the other two sites. Thus, if an earthquake 
strong enough to collapse Building 707 and damage Building 371 hits Rocky Flats, then approximately 
200 involved workers would be at risk of death or injury due to activities associated with plutonium residues 
and scrub alloy. 
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The maximum consequences for the public and a noninvolved onsite worker if DOE decides to implement the 
Preferred Alternative, are presented in Table 4-77. The public maximally exposed individual is a hypothetical 
individual who resides at the site boundary in the downwind direction. The public population is defined as 
the residential population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an 
individual worker who is located 100m (328ft) or more downwind from the release point when an accidental 
release of radioactive material occurs. The highest consequence to all three receptors would occur if a major 
earthquake strong enough to collapse Building 707 occurs during the repackaging of high-assay salt residues 
at Rocky Flats. 

a e T bl 4-77 M aXJmum A 'd tC CCI en onsequences m e re erre . th p t d Alt ernatlve 
Offsite Public MaximaUy 

Exposed Individual Offsite Public PopulatWn Noninvolved Onsite 
Consequences Consequences Worker Consequences 

Probability Probability 
Accident of a lAtent Dose Number of of a lAtent 

Residue, Processing Frequency Dose Cancer (person- Latent Cancer Dose Cancer 
Technology, and Location (per year) (mrem) Fatality rem) Fatalities (mrem) Fatality 

Salt Residues 

Repackage at Rocky Flats 0.0026 20,300 0.020 356,000 178 229,000 0.18 

The aggregation of all the risks due to accidents in the Preferred Alternative to the public and an onsite worker 
are presented in Table 4-78. The increase in the probability of a latent cancer fatality to the public maximally 
exposed individual is estimated to be 0.000038. This individual's chance of incurring a latent cancer fatality 
would be increased by less than one in ten thousand. The offsite public population risk is the summation of 
the risks due to radiological releases at the three sites, radiological releases along the transportation routes, and 
traffic fatalities. The total public population risk for the Preferred Alternative would be 0.64 latent cancer or 
traffic fatalities. The increase in the probability of a latent cancer fatality to the noninvolved onsite worker is 
estimated to be 0.00070. This individual's chance of incurring a latent cancer fatality would be increased by 
less than one in one thousand. More than 80 percent of the latent cancer fatality accident risks for the Preferred 
Alternative are attributable to the salt residues. 

Table 4-78 Risks Due to Accidents in the Preferred Alternative 
Of/site Public MaximaUy Exposed Offsite Public Populotion Risk 

Individual Risk (Number of Latent Cancer Noninvolved Onsite Worker Risk 
(Probability of a Latent Cancer Fatality) or Traffic Fatalities) (Probability of a Latent Cancer Fatality) 

0.000038 0.64 0.00070 

4.21.2.3 Mitigation Measures 

All the environmental impacts in the Preferred Alternative would be low and within regulatory limits, so 
specific mitigation measures would not be necessary. Nevertheless, DOE would maintain all public and 
worker exposures, both direct exposures and indirect exposures via airborne emissions, as low as reasonably 
achievable. As low as reasonably achievable is a long-standing DOE policy to control or manage radiation 
exposures and releases of radioactive material to the environment as low as social, technical, economic, 
practical, and public policy considerations permit. As low as reasonably achievable is not a dose limit but 
rather a process that has as its objective the attainment of dose levels as far below the applicable limits as 
practical. 
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4.22 COMPARISON OF THE IMPACTS OF THE STRATEGIC MANAGEMENT APPROACHES 

As discussed in Chapter 2, Section 2.5, eight Strategic Management Approaches have been constructed by 
selecting a processing technology for each of the 19 material categories and/or subcategories. The primary 
impacts of the eight Strategic Management Approaches are presented in Table 4-79. These impacts have been 
derived from the impacts presented for each material category in Sections 4.2 through 4.11. Seven of the 
Strategic Management Approaches would satisfy United States nonproliferation policy. Only the No-Action 
Alternative would allow nuclear nonproliferation concerns to continue. 

4.22.1 Products and Wastes 

The amounts of primary solid plutonium-bearing products and wastes that would be generated under the 
Strategic Management Approaches are compared in Figures 4-1 through 4-5. 

For each Strategic Management Approach, except for No Action, the quantity of waste that could be sent to 
WIPP :for disposal as transuranic waste is the sum of the quantities of drums shown in Figures 4-1 and 4-2. 
Under the Preferred Alternative, DOE would generate about 21,600 drums of processed residues and 
secondary waste that would be sent to WIPP for disposal. Under the No Action alternative, no processed 
residues would be disposed of. 

The processed residues and secondary transuranic wastes that would be generated under the alternatives in this 
EIS are broken down into the two groupings shown in Figures 4-1 and 4-2 to distinguish between processed 
materials that would be below the safeguards termination limits and could thus be sent to WIPP, and those 
materials that would be above the safeguards termination limits and could only be sent to WIPP under a 
variance to safeguards termination limits: 

• The term "Stabilized Residues," as used in the title of Figure 4-1, refers to processed materials that 
would still be above the safeguards termination limits even after processing under the action 
alternatives. The "stabilized residues" produced under the No Action alternative would be stored onsite 
and would not be sent to WIPP for disposal because their plutonium content would exceed the 
safeguards termination limits. The other "stabilized residues" that could be produced under this EIS 
would result from Alternative 4 and would be subject to a variance. As a result, they could be disposed 
of in WIPP. 

• The term "Transuranic Waste," as used in the title of Figure 4-2, refers to those materials that would 
lbe below the safeguards termination limits after processing under the alternatives of this EIS. It 
iincludes both the processed residues and secondary transuranic waste that would be produced during 
the processing operation. 

To reiterate, for the action alternatives of this EIS, the quantities in Figures 4-1 and 4-2 must be summed to 
determine the amount of transuranic waste that could be sent to WIPP. 

Figure 4-4 shows the amounts of plutonium that could be separated from the plutonium residues and scrub 
alloy. Two of the management approaches (No Action and Process without Plutonium Separation) do not 
involve any plutonium separation. Under the Preferred Alternative, DOE would separate roughly one-quarter 
of the plutonium that could be separated under the Maximum Plutonium Separation Management Approach. 
If any plutonium is separated, it would be placed in safe, secure storage until DOE makes decisions on its 
disposal! or other disposition. DOE would not use this plutonium for nuclear explosive purposes. 
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Slrtllegic Mt~~~~~gement Apprwu:Jres 

MinilniuTollll 
Process CotUluct all CotUluct Fewest 

Drmllioaat Processes at Actions at 
Impact No Action Preferred Rocky Flats Minimiu Cost KockyFlols Rocky Flats 

Products and Wastes 

Stabilized Residues (drums) a 20,300 18,400 b 8,900 b 7,800 b 19,200 b 17,600 b 

Transuranic Waste (drums) a. c 3,500 3,200 6,600 3,400 5,600 3,200 

High-Level Waste (canisters) d 0 s 2 1 0 5 

Separated Plutonium (kilograms) e 0 607 1,082 1,279 141 607 

Low-Level Waste (drums) a 7,500 6,400 10,400 4,900 5,500 6,400 

Radiologic:al Pubtic and Occupational Health and Safety 

Incident-Free Radiological Risk to the Public 
Maximally Exposed Individual 2.4xlo-10 S.Sxl0-6 5.5xl0-6 5.5xl0-6 l.2xi0-10 5.5xl0-6 
(ProbabiliJy of a Latent Cancer Fatality) 

Incident-Free Radiological Risk to the Public 6.0xl0-6 0.0020 0.0016 0.00083 4.0xl0-6 0.0020 Population (Latent Cancer Fatalities) 

Incident-Free Radiological Risk to the 
Maximally Exposed Individual Worker 

0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 
(Probability of a Latent Cancer Fatality per 
year) 

Incident-Free Radiological Risk to the 
Worker Population (Latent Cancer 0.48 0.27 0.25 0.24 0.28 0.27 

Fatalities) 

Worker Hazard Index <<1 <<1 <<1 <<1 <<1 <<1 

Accident Risk to the Public Maximally 
Exposed Individual (Probability of a 0.000035 0.000038 0.000032 0.000035 0.000036 0.000038 
Latent Cancer Fatality) 

Accident Risk to the Public Population 
0.62 0.64 0.53 0.62 0.64 0.64 

(Latent Cancer or Traffic Fatalities) 

Accident Risk to the Noninvolved Onsite 
Worker (Probability of a Latent Cancer 0.00061 0.00070 0.00062 0.00065 0.00067 0.00070 
Fatality) 

Process with 
Maximum 
Plutoaium 
Separation 

700 b 

9,300 

42 

2,709 

19,900 

5.5xlo-6 

0.0079 

0.0008 

0.34 

<<1 

0.000046 

0.67 

0.00085 

Process 
without 

Plutonium 
Separation 

19,200 b 

9,200 

0 

0 

4,800 

9.4xlo-11 

3.5xlo-6 

0.0008 

0.40 

<<1 

0.000036 

0.65 

0.00067 
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I I Strategic Management Approaches 

Minimize Total Process with Process 
Process Conduct all Conduct Fewest Maximum without 

DuraJion at Processes at Actions at Plutonium Plutonium 
Impact No Action Preferred Rocky Flats Minimize Cost Rocky Flats Rocky Flats Septll'ation SeparaJion 

Other Impacts 

Intersite Round-Trip Transportation 
(1,000 kilometers) f 0 208 166 84 0 208 823 0 

Cost (million$) r, g. h 1,129 ij 524 k 482).I.m 428 k 5toi 668i 814 P 539 k 

ProcessingDurationatRockyFlats(years)q 7.2 5.5m,n 2.6 1·m 3.2m 5.1 2.8m,o 3.4 1·m 10.2 , 

Air Quality Impacts no exceedances no exceedances no exceedances no exceedances no exceedances no exceedances no exceedances no exceedances 
1 

(See Sections (See Sections (See Sections (See Sections (See Sections (See Sections (See Sections (See Sections 
4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) 4.12 and 4.25) I 

Nuclear Nonproliferation Considerations (r) (s) (s) __ _jsL _ _ _ _js)__ _ _ js)_ _ __ js)_ _ '- _ j_s)_ _ j 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b These stabilized residues could be disposed of in WIPP as transuranic waste. 
c Transuranic waste includes secondary waste, such as disposable clothing and contaminated laboratory equipment. 
d Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680) kg) of high-level waste glass. 
e To convert to pounds, multiply by 2.2. 

To convert thousands of kilometers to thousands of miles, multiply by 0.62. 
g Decisional costs for labor, site overheads, itemized equipment, residue and waste processing, waste shipment and disposal, and fissile materials disposition, plus non-decisional costs for facilities 

upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work. Excludes adjustments for technical or schedule uncertainties. 
h Undiscounted 1997 dollars. 

Includes $460 million for 20 years of interim storage at Rocky Flats. 
Includes $220 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues 
at Rocky Flats. 

k Includes $190 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues 
at Rocky Flats. 
Processing duration at Los Alamos Nuclear Laboratory is about six months. 

m Includes processes at Savannah River Site F-Canyon. Processing durations at the Savannah River Site depend on schedules for materials in programs outside the scope of this EIS. 
0 Processing duration at Los Alamos Nuclear Laboratory is about four months. 
0 Processing duration at Los Alamos Nuclear Laboratory depends on the type of new salt distillation equipment and the timing of its installation. The duration therefore depends on schedules for 

materials in programs outside the scope of this EIS. 
P Includes $250 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work that is allocable to the clean-up of plutonium residues 

at Rocky Flats. 
q Sum of durations for processing technologies with the shortest individual processing time at Rocky Flats. All processes at different buildings or modules at Rocky Flats are conducted concurrently. 

The sum of the shortest individual processing times does not necessarily equal the shortest processing time at the site since longer duration processing technologies at one facility may shorten the 
total duration at the site. Processing duration does not reflect technical or schedule uncertainties, deferred start-up due to technology demonstration and testing, or schedule interactions among 
processing technologies, facilities, or sites. 

r The plutonium residues and scrub alloy would be left in forms that cannot be disposed of due to nuclear nonproliferation considerations. 
s The plutonium residues and scrub alloy would be managed and placed in forms that can be disposed of or dispositioned in a manner that supports United States nuclear weapons nonproliferation 

policy. 
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Figure 4-1 Stabilized Residues Generated Under Each Strategic Management Approach 
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Figure 4-2 Transuranic Waste Generated Under Each Strategic Management Approach 
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Figure 4-3 High-Level Waste Generated Under Each Strategic Management Approach 
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Figure 4-5 Low-Level Waste Generated Under Each Strategic Management Approach 

The amounts of material to be managed as high-level waste and of low-level radioactive wastes that would be 
generated under each management approach are shown in Figures 4-3 and 4-5. The Process with Maximum 
Plutonium Separation Management Approach would generate the most material to be managed as high-level 
waste and also the most low-level waste. The Preferred Alternative would generate significantly smaller 
quantities of these wastes than this approach. 

4.22.2 Public and Occupational Health and Safety Impacts 

All of the Stratgic Management Approaches present low risks to the public and to workers. DOE estimates 
less than one additional latent cancer fatality to occur in the general public as a result of radiation exposure, 
no matter which Strategic Management Approach is selected. Nevertheless, differences exist between the 
risks presented by the eight Strategic Management Approaches. Figures 4-6 through 4-12 display the risk 
comparisons for the public and workers under both incident-free and accident conditions. 

As shown in Figure 4-6, the Strategic Management Approaches with intersite transportation would involve 
greater risk to the public maximally exposed individual than those without intersite transportation. A 
conservative upper-bound estimate of the chance that this hypothetical individual would incur a latent cancer 
fatality would be about 5.5x10·6, or less than one chance in one hundred thousand. As shown in Figure 4-7, 
one Strategic Management Approach presents a risk of about 0.0079 additional latent cancer fatalities, while 
the Preferred Alternative presents a risk of only 0.0020 additional latent cancer fatalities. In all cases the 
estimated risks are so low that no member of the public would be likely to incur a latent cancer fatality due to 
incident-free operations. 

As shown in Figure 4-8, all the Strategic Management Approaches are equal in terms of the annual risk to the 
maximally exposed individual involved worker. This is because DOE applied the same conservative 
assumption across the board for this part of the analysis. This assumption is the DOE Administrative Control 
level of 2,000 mrem per year. Most of the risk comparisons in this EIS are based on the total amounts of 
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residue and scrub alloy, but this one is an annual risk comparison. As shown in Figure 4-9, all the Strategic 
Management Approaches would cause less than 0.5 additional latent cancer fatalities among the worker 
population. DOE would not expect any additional worker latent cancer fatalities under any of these 
alternatives or management approaches. During post-processing storage, inspections of the storage facilities 
would expose the involved worker population to very small incremental additional doses, as discussed in 
Section 4.14. 

As shown in Figures 4-10, 4-11, and 4-12, the risks due to onsite and transportation accidents do not vary 
greatly among any of the Strategic Management Approaches. In general, the Minimize Total Process Duration 
at Rocky Flats Management Approach presents somewhat lower accident risks than the rest of the Strategic 
Management Approaches, but all the accident risks are low. 

4.22.3 Other Impacts 

Five of the eight Strategic Management Approaches involve intersite transportation of plutonium residues 
and/or scrub alloy. Figure 4-13 compares the intersite transportation that would be required under each 
alternative in terms of round-trip highway distances. The Process with Maximum Plutonium Separation 
Management Approach would require about 823,000 km (511 ,000 mi) of intersite transportation, while the 
Preferred Alternative would require about 208,000 km (129,000 mi). 

The cost comparison is presented in Figure 4-14. Cost estimates range from $428 million for the Minimum 
Cost Alternative to over $1.1 billion for the No Action Alternative. The Preferred Alternative has an estimated 
cost of $524 million. 
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4.23 RANGE OF IMPACTS AT EACH SITE 

As discussed in Chapter 2, DOE has identified a variety of technologies for each category or subcategory of 
plutonium residue and scrub alloy under Alternative 1 (No Action) and Alternative 2 (the Proposed Action). 
The impacts of all the technologies are presented for each residue category and subcategory in Sections 4.2 
through 4.11, with each section being devoted to one residue category. 

All the residues can be processed at Rocky Flats and portions of the residues can be processed at the Savannah 
River Site or Los Alamos National Laboratory. Sections 4.23.1 through 4.23.3 present the range of impacts 
that could result from the processing technology associated with the management of certain plutonium residues 
and scrub alloy at Rocky Flats, the Savannah River Site, and Los Alamos National Laboratory, respectively. 
The low end of the range for all impacts at the Savannah River Site and at Los Alamos National Laboratory 
is zero; this would result if all processing were to take place at Rocky Flats or at Rocky Flats and only one 
other site. 

4.23.1 Rocky Flats Environmental Technology Site 

4.23.1.1 Products and Wastes 

The processing technologies at Rocky Flats would generate stabilized residues, transuranic waste, low-level 
waste, and separated plutonium (with americium included) in the form of an oxide. Considering all possible 
processing technologies, the minimum and maximum estimated amounts of the solid plutonium-bearing 
products and wastes that could be generated from plutonium residues and scrub alloy at Rocky Flats are 
presented in Table 4-80. The transuranic waste would be placed in safe, secure storage until WIPP is ready 
to receive it. The low-level waste would be disposed of in one of the offsite disposal facilities routinely used 
by Rocky Flats. 

a e angeo T bl 4-80 R fPr d o ucts an dW astes at R k Fl oc ~y 
Stabilized Residues Transuranic Waste Separated Plutonium 

(kg)b (Drums) 4 (Drums) 4 

0 to 21,300 2,000 to 39,200 0 to 1,399 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b To convert to pounds, multiply by 2.2. 

ats 
Low-Level Waste 

(Drums) 4 

4,100 to 57,900 

As shown in Table 4-74, the storage capacity available at Rocky Flats for stabilized residues and transuranic 
waste combined is 13,400 drums. Table 4-80 shows that this storage capacity could be insufficient to 
accommodate stabilized residues and transuranic waste. This problem would only occur if DOE selects a set 
of processing technologies that generate large amounts of stabilized residues and transuranic waste and 
shipments to WIPP are delayed. In this case, a new storage facility would have to be constructed at Rocky 
Flats. 

If, on the other hand, DOE selects the Preferred Alternative and WIPP opens on time, then the existing 
transuranic waste storage capacity will be adequate. 

4.23.1.2 Public and Occupational Health and Safety Impacts 

This section describes the range of radiological and hazardous chemical impacts which could result from the 
various processing technologies associated with the management of Rocky Flats plutonium residues and scrub 
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alloy at Rocky Flats. These impacts are presented for incident-free operations and postulated accident 
scenarios, respectively. Detailed analyses associated with these impacts are presented in Appendix D. 

No construction of new facilities is required for any of the alternatives, but DOE may need to modify certain 
existing facilities. Mitigation measures during modifications would ensure that any radiological or hazardous 
chemical releases would be extremely small. Worker exposures to contaminated material would be limited 
to ensure that doses are maintained as low as reasonably achievable. 

4.23.1.2.1 Incident-Free Operations 

0 Radiological Impacts-The range of radiological impacts to the public and the workers associated with 
incident-free implementation of the various processing technologies at Rocky Flats is presented in Table 
4--81. The impacts are those which are anticipated to occur as a result of process operations over whatever 
time period is necessary to process the entire inventory of plutonium residues and scrub alloy. The length 
of time necessary to process all the plutonium residues and scrub alloy will depend on which technologies 
DOE decides to implement. The post-processing storage of the high-level waste, transuranic waste, and 
plutonium would also produce worker impacts, but these are very small compared to the impacts due to 
processing (see Section 4.14). 

T bl 4-81 R a e angeo fR d" I . I I a 10 og~ca mpac ts D t I "d t F 0 f Ue 0 nCI en- ree Jpera Ions a tR k Fits oc ~y a 
Of/site Public MaximaUy Exposed Individual Of/site Public Population 

Dose Probability of a Latent Dose Number of Latent 
(mrem) Cancer Fatality (person-rem) Cancer Fatalities 

0.00012 to 0.00105 6.0x10·11 to 5.3x10·10 0.0046 to 0.024 2.3x10·6 to 0.000012 

Maximally Expo8ed lndtviduallnvolved Worker Involved Worker Population 

Dose Probability of a Latent Dose Number of Latent 
(mrem per year) Cancer Fatality per year (person-rem) Cancer Fatalities 

2,000 0.00080 425 to 2,040 0.17 to 0.82 

The public maximally exposed individual at Rocky Flats would be a hypothetical individual who lives 
downwind at the site boundary. As shown in Table 4-81, the estimated total dose for this maximally 
exposed individual could range from about 0.0001 mrem to 0.001 mrem. This individual's chance of 
incurring a latent cancer fatality due to process operations would be less than one in one billion. 

The total public population radiation dose, as shown in Table 4-81, could range from 0.0046 person-rem 
to 0.024 person-rem. During incident-free storage, no release of radioactive material would occur, so the 
impact on the public would be equal to zero. 

The total involved worker population radiation dose would range from 425 person-rem to 2,040 person
rem, which would cause 0.17 to 0.82 additional latent cancer fatalities among the workers directly involved 
in the operations. Onsite workers who are not involved with the actual processing of the residues are 
designated as noninvolved workers. The impacts to these workers would be much smaller than the impacts 
to the involved workers. During the post-processing storage period, inspections of the storage facility 
would expose the involved worker population to very small incremental additions. 

0 Hazardous Chemical Impacts-The range of impacts of hazardous chemical releases associated with 
incident-free implementation of the various processing technologies at Rocky Flats is presented in Table 
4-82. The probability of excess latent cancer incidence for the offsite population maximally exposed 
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individual resulting from releases of carbon tetrachloride ranges from 0 to 6x 1 o-11 . This hypothetical 
individual's chance of incurring a latent cancer would be increased by less than one in ten billion. From 
zero to less than one latent cancer incidence is expected to occur in the offsite population of 2.4 million 
individuals living within an 80-km (50-mi) radius of Rocky Flats. The Hazard Index range ofO to 5x10-11 

resulting from releases of hydrochloric acid suggests that noncancer adverse health effects are not expected 
in the offsite population. 

a e T bl 4-82 R angeo fCh . II em1ca m_I!acts at R k Fl oc '!. ats 
Offsite Public Maximally Exposed Individual Offsite Public Population 

Probability of Cancer lncillence Hazard Index Number of Cancer Incidences or Fatalities 

0 to 6xl0.11 0 to 5x10"11 0 to <1 

Maximally Exposed Individual Worker Noninvolved Worker Population 

Probability of Cancer Incidence Hazard Index Number of Cancer Incidences or Fatalities 

0 to 3xl0-9 0 to 3xl0·9 0 to <1 

The maximally exposed individual involved worker probability of excess latent cancer incidence ranges 
from 0 to 3x10·9. This hypothetical individual's chance of incurring a latent cancer would be increased 
by less than one in one hundred million. If all site workers were exposed to the maximally exposed 
individual concentration of carbon tetrachloride, which is an extremely conservative and unrealistic 
assumption, less than 1 excess latent cancer would be expected to occur in the workforce population. The 
Hazard Index range ofO to 3x10-9 suggests that noncancer adverse health effects are not expected in the 
involved worker population as a result of exposure to hydrochloric acid. 

4.23.1.2.2 Accidents 

The range of radiological impacts to the public and the noninvolved onsite workers due to accidents during 
the implementation of the various processing technologies for plutonium residues and scrub alloy at Rocky 
Flats is presented in Table 4-83. The length of time necessary to process all the residues and scrub alloy will 
depend on which technologies DOE decides to implement. 

a e T bl 4-83 R angeo fR d. I a 10 og1ca lim tpac ue o CCI en a oc•y a ts8 D t A .d ts t R k Fl ts 
Offsite Public MaximaUy Noninvolved Onsite Worker Maximally 
Exposed Individual Risk Offsite Public Population Risk Exposed Individual Risk 

Probability of a Latent Cancer Fatality Number of Latent Cancer Fatalities Probability of a Latent Cancer FataUty 

0.0000027 to 0.000042 0.031 to 0.66 0.000027 to 0.00067 

a The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

The public maximally exposed individual at Rocky Flats would be a hypothetical individual who lives 
downwind at the site boundary. The public population is defined as the residential population within a radius 
of 80 km (50 mi). A noninvolved onsite worker is defined as an individual worker who is located 100m 
(328 ft) or more downwind from the release point when an accidental release of radioactive material occurs. 

The estimated risk of a latent cancer fatality for the maximally exposed individual could range from 0.0000027 
to 0.000042. This individual's chance of incurring a latent cancer fatality due to an accident during process 
operations would be increased by less than one in ten thousand. The estimated risk of latent cancer fatalities 
for the general population could be in the range of 0.031 to 0.66. This accident risk could cause one additional 
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latent cancer fatality in the population living near Rocky Flats. The noninvolved onsite worker risk is in the 
range of 0.000027 to 0.00067. This noninvolved on site worker's chance of incurring a latent cancer fatality 
due to an accident during process operations would be increased by less than one in one thousand. 

In any accident scenario, the individuals most likely to be injured are the involved workers. The risk to these 
workers would be due to both radiological and nonradiological effects. In a fire, the involved workers could 
be exposed to airborne radioactive material, in addition to the smoke an heat of the fire. In an explosion, there 
could be flying debris and containment barriers could be broken, exposing workers to airborne radioactive 
material. Most spills would not have a major effect on involved workers because they would clean up the spill 
wearing protective clothing and respirators as necessary. An accidental criticality could expose involved 
workers to large doses of prompt penetrating radiation, which could cause death in a short period of time. The 
earthquake and aircraft crash accident scenarios present very severe nonradiological effects to the involved 
worke:rs. In these scenarios, the workers are likely to be hurt or killed from the collapse of the building or the 
impact of the aircraft crash before they could be evacuated. 

The maximum number of involved workers at risk is estimated to be equal to the number of workers who 
would be working on plutonium residues or scrub alloy at any one time in each of the processing buildings at 
each of the three sites. Building 707 and 371 at Rocky Flats would each have about 100 involved workers 
inside:, which is more involved workers than any facility at either of the other two sites. Thus, if an earthquake 
strong enough to collapse Building 707 and damage Building 371 hits Rocky Flats, approximately 
200 involved workers would be at risk of death or injury due to activities associated with plutonium residues 
and scrub alloy. The estimated frequencies of earthquakes that could collapse Buildings 707 and 371 are 
0.0026 and 0.000094 per year, respectively. 

4.23.2 Savannah River Site 

4.23 .. 2.1 Products and Wastes 

The processing technologies at the Savannah River Site would generate high-level waste, transuranic waste, 
saltstone, low-level waste, and separated plutonium in the form of a metal and/or an oxide. The americium 
from the residues would go into the high-level waste. Considering all possible processing technologies, the 
minimum and maximum estimated amounts of the solid plutonium-bearing products and wastes that could be 
generated from plutonium residues and scrub alloy at the Savannah River Site are presented in Table 4-84. 
The transuranic waste would be placed in safe, secure storage until WIPP is ready to receive it. The high-level 
waste canisters would be stored onsite until a monitored geologic repository is ready to receive them. The 
separated plutonium would be stored onsite until a decision is made on its disposition. The low-level waste 
and saltstone would be disposed of in the onsite disposal facilities at the Savannah River Site. 

a e an2eo T bl 4-84 R fPr d 0 ucts an dW h s astes at t e hRi avanna ver s· Jte 
Transuranic Waste High·bvel Waste Septll'lltetlPlrltonium Low-Level· Waste Saltstone 

(Drums)" (Canisters ofGiassi (kg/ (Drums)0 (cubic meters) 

0 to 500 Oto43 0 to 2,521 0 to 1,100 0 to 2,500 

a Standard 55-gallon (208-liter) drums. (208liters is equal to 0.208 cubic meters.) 
b Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level 

waste glass. 
c To convert to pounds, multiply by 2.2. 
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4.23.2.2 Public and Occupational Health and Safety Impacts 

This section describes the range of radiological and hazardous chemical impacts which could result from the 
various processing technologies associated with the management of certain Rocky Flats residues and scrub 
alloy at the Savannah River Site. These impacts are presented for incident-free operations and postulated 
accident scenarios, respectively. Detailed analyses associated with these impacts are presented in Appendix D. 

No construction of new facilities is required for any of the alternatives, but DOE may need to modify certain 
existing facilities. Mitigation measures during modifications would ensure that any radiological or hazardous 
chemical releases would be extremely small. Worker exposures to contaminated material would be limited 
to ensure that doses are maintained as low as reasonably achievable. 

4.23.2.2.1 Incident-Free Operations 

0 Radiological Impacts-The range of radiological impacts to the public and the workers associated with 
incident-free implementation of the various processing technologies at the Savannah River Site is presented 
in Table 4-85. The impacts are those which are anticipated to occur as a result of process operations over 
whatever time period is necessary to process the applicable inventory of residues and scrub alloy. The 
length of time necessary to process the residues and scrub alloy will depend on which technologies DOE 
decides to implement. The post-processing storage of the high-level waste, transuranic waste, and 
plutonium would also produce impacts, but these are very small compared to the impacts due to processing. 

Table 4-85 Range of Radiological Impacts Due to Incident-Free Operations 
at the Savannah River Site 

Of/site Public Maximally Exposed Individual Of/site Public Population 

Dose Probability of a lAtent Cancer Dose Number of lAtent Cancer 
(mrem) Fatality (person-rem) Fatalities 

0 to 0.0034 0 to 1.7xl0-9 0 to 0.38 0 to 0.00019 

Maximally Exposed Individual Involved Worker Involved Worker Population 

Dose Probability of a lAtent Cancer Dose Number of lAtent Cancer 
(mrem per year) Fatality per year (person-rem) Fatalities 

0 to 2,000 0 to 0.00080 0 to 469 0 to 0.19 

The public maximally exposed individual at the Savannah River Site would be a hypothetical individual 
who lives downwind at the site boundary. As shown in Table 4-85, the estimated total dose for this 
maximally exposed individual could range from 0 mrem to 0.0034 mrem. This individual's chance of 
incurring a latent cancer fatality due to process operations would be less than one in one-hundred million. 

The total public population radiation dose, as shown in Table 4-85, could range from 0 person-rem to 
0.38 person-rem. During incident-free storage, no release of radioactive material would occur, so the 
impact on the public would be equal to zero. 

The total involved worker population radiation dose would range from 0 to approximately 469 person-rem, 
which would cause 0 to 0.19 additional latent cancer fatalities among the workers directly involved in the 
operations. Onsite workers who are not involved with the actual processing of the residues are designated 
as noninvolved workers. The impacts to these workers would be much smaller than the impacts to the 
involved workers. During the post-processing storage period, inspections of the storage facility would 
expose the involved worker population to small incremental additions. When the Actinide Packaging and 
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Storage Facility becomes operational, these inspections will be done remotely, so the worker dose will go 
down to zero. 

0 Hazardous Chemical Impacts-The range of impacts of hazardous chemical releases associated with 
incident-free implementation of the various processing technologies at the Savannah River Site is presented 
in Table 4-86. No carcinogenic chemicals are expected to be released from the processing of plutonium 
residues and scrub alloy at the Savannah River Site; therefore, maximally exposed individual cancer 
probability and population cancer incidences were not evaluated for the offsite population or workers. The 
Hazard Index range of 0 to 2x 1 o-9 suggests that noncancer adverse health effects are not expected in the 
offsite population as a result of releases of phosphoric acid and ammonium nitrate. The Hazard Index range 
of 0 to 2x 1 o-8 indicates that onsite workers are not expected to experience adverse noncancer health 
effects. 

a e T bl 4-86 R angeo em1ca 11 ac fCh . lim ts h s att e avanna hRi ver s· Jte 
0/fsite Public Maximally Exposed Indi~idual 0/fsite Public Population 

ProbabUity of Cancer Incidence I Ha'Qlrd Index Number of Cancer Incidences 
N/A I 0 to 2xl0-~ N/A 

Maximally Exposed Individual Worker Noninvolved Worker Population 

Probability of Cancer Incidence I Hazard Index Number of Cancer Incidences 
N/A I 0 to 2xl0-~ N/A 

N/A =not applicable 

4.23.2.2.2 Accidents 

The range of radiological impacts to the public and the noninvolved onsite workers due to accidents during 
the implementation of the various processing technologies for plutonium residues and scrub alloy at the 
Savannah River Site is presented in Table 4-87. The length of time necessary to process all the residues and 
scrub alloy will depend on which technologies DOE decides to implement. 

T bl 4-87 R a e angeo f R d" I . I I a 10 og1ca mpac ts D t A "d ts tth S ue o CCI en a e avanna hRi ver S"t 1 e 
0/fsite Public Maximally Noninvolved Onsite Worker Maximally 
Exposed Individual Risk Offsite Public Population Risk Exposed Individual Risk 

Probability of a lAtent Cancer Fatality Number of lAtent Cancer Fatalities Probability of a lAtent Cancer Fatality 

0 to 2.5xl0-7 0 to 0.011 0 to 0.000078 

a The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

The public maximally exposed individual at the Savannah River Site would be a hypothetical individual who 
lives downwind at the site boundary. The public population is defined as the residential population within a 
radius of 80 km (50 mi). A noninvolved onsite worker is defined as an individual worker who is located 100 m 
(328 ft) or more downwind from the release point when an accidental release of radioactive material occurs. 

The estimated risk of a latent cancer fatality for the maximally exposed individual could range from 0 to 
2.5xHr7. This individual's chance of incurring a latent cancer fatality due to an accident during process 
operations would be increased by less than one in one million. The estimated risk of latent cancer fatalities 
for the: general population could be in the range of 0 to 0.011. The noninvolved onsite worker risk is in the 
range of 0 to 0.000078. This onsite worker's chance of incurring a latent cancer fatality due to an accident 
during process operations would be increased by less than one in ten thousand. 
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4.23.3 Los Alamos National Laboratory 

4.23.3.1 Products and Wastes 

The processing technologies at Los Alamos National Laboratory would generate high-level waste, transuranic 
waste, and low-level waste, and would also produce separated plutonium in the form of an oxide. Considering 
all possible processing technologies, the minimum and maximum estimated amounts of the solid plutonium
bearing products and wastes that could be generated from plutonium residues and scrub alloy at the Los 
Alamos National Laboratory are presented in Table 4-88. The transuranic waste would be placed in safe, 
secure storage until WIPP is ready to receive it. The low-level waste would be disposed of at the onsite 
disposal facilities at Los Alamos National Laboratory. 

a e T bl 4-88 R angeo ro uc an as es a OS f P d ts d W t t L AI amos 
Transuranic Waste Separated Plutonium 

(Drums)" (kg)b 

Oto 3,000 0 to 980 

a Standard 55-gallon (208-liter) drums. (208 liters is equal to 0.208 cubic meters.) 
b To convert to pounds, multiply by 2.2. 

4.23.3.2 Public and Occupational Health and Safety Impacts 

Nf a 1ona I L b t a ora ory 
Low-Level Waste 

(Drums)" 
0 to 6,200 

This section describes the range of radiological and hazardous chemical impacts which could result from the 
processing technologies associated with the management of certain Rocky Flats residues at the Los Alamos 
National Laboratory. These impacts are presented for incident-free operations and postulated accident 
scenarios, respectively. Detailed analyses associated with these impacts are presented in Appendix D. 

No construction of new facilities is required for any of the alternatives, but DOE may need to modify certain 
existing facilities. Mitigation measures during modifications would ensure that any radiological or hazardous 
chemical releases would be extremely small. Worker exposures to contaminated material would be limited 
to ensure that doses are maintained as low as reasonably achievable. 

4.23.3.2.1 Incident-Free Operations 

0 Radiological Impacts--The range of radiological impacts to the public and the workers associated with 
incident-free implementation of applicable processing technologies at Los Alamos National Laboratory is 
presented in Table 4-89. The impacts are those which are anticipated to occur as a result of process 
operations over whatever time period is necessary to process the inventory of applicable residues. The 
length of time necessary to process the residues will depend on which technology(s) DOE decides to 
implement. The post-processing storage of the high-level waste, transuranic waste, and plutonium would 
also produce impacts, but these are very small compared to the impacts due to processing. 

Table 4-89 Range of Radiological Impacts Due to Incident-Free Operations 
a OS amos a 1ona a ora ory tL AI N f IL b t 

Of/site Public MaximaU, Exposed llldil'illual Offsite Public Population 

Dose Probability of a Latelll Cancer Dose Number of Latent Cancer 
(mrem) Fatality (person-rem) Fatalities 

0 to 0.00080 0 to 4.0xto·10 Oto 0.0024 0 to l.2xto·6 

Maximtdly Exposed IndivitluQllnvolved Wt~rker Involved Worker Population 
Dose Probability of a Latent Cancer Dose Number of Latent Cancer 

(mrem per year) Fatality per year (penon-rem) Fatalities 
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E Offsite Public Maximally Exposed Individual Offsite Public Popullltion 

0 to 2,000 0 to 0.00080 0 to 160 0 to 0.064 

The public maximally exposed individual at Los Alamos National Laboratory would be a hypothetical 
individual who lives downwind at the site boundary. As shown in Table 4-89, the estimated total dose for 
this maximally exposed individual could range from 0 mrem to 0.00080 mrem. This individual's chance 
of incurring a latent cancer fatality due to process operations would be less than one in one-billion. 

The total public population radiation dose, as shown in Table 4-89, could range from 0 person-rem to 
0.0024 person-rem. During incident-free storage, no release of radioactive material would occur, so the 
impact on the public would be equal to zero. 

The total involved worker population radiation dose would range from 0 person-rem to approximately 
160 person-rem, which would cause 0 to 0.064 additional latent cancer fatalities among the workers directly 
involved in the operations. Onsite workers who are not involved with the actual processing of the residues 
are designated as noninvolved workers. The impacts to these workers would be much smaller than the 
impacts to the involved workers. During the post-processing storage period, inspections of the storage 
facility would expose the involved worker population to small incremental additions. 

0 Hazardous Chemical Impacts--No hazardous chemicals are expected to be released from the proposed 
processing of plutonium residues at Los Alamos National Laboratory under the various processing 
technologies evaluated in this EIS. 

4.23.3.2.2 Accidents 

The range of radiological impacts to the public and the noninvolved onsite workers due to accidents during 
the implementation of the various processing technologies for plutonium residues at Los Alamos National 
Laboratory is presented in Table 4-90. The length of time necessary to process all the residues will depend 
on which technologies DOE decides to implement. 

Tabl 4-90 R e ang_e o f R d" I . I 1m ts D t A "d ts t L AI a 10 og~ca apac ue o CCI en a OS amos Nf a 1ona I L b t a ora or_y 

~ 
Of/site Public Maximally Noninvolved Onsite Worker Maximally 
Exposed Individual Risk Offsite Public Population Risk Exposed Individual Risk 

bability of a Latent Cancer Fatality Number of Latent Cancer Fatalities Probability of a Latent Cancer Fatality 

0 to 0.000028 0 to 0.037 Oto 0.00048 

a The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

The public maximally exposed individual at the Los Alamos National Laboratory would be a hypothetical 
individual who lives downwind at the site boundary. The public population is defined as the residential 
population within a radius of 80 km (50 mi). A noninvolved onsite worker is defined as an individual worker 
who is located 100 m (328 ft) or more downwind from the release point when an accidental release of 
radioactive material occurs. 

The estimated risk of a latent cancer fatality for the maximally exposed individual could range from 0 to 
0.000028. This individual's chance of incurring a latent cancer fatality due to an accident during process 
operations would be increased by less than one in ten thousand. The estimated risk of latent cancer fatalities 
for the general population could be in the range of 0 to 0.037. The noninvolved onsite worker risk is in the 
range of 0 to 0.00048. This noninvolved onsite worker's chance of incurring a latent cancer fatality due to an 
accident during process operations would be increased by less than one in one thousand. 
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4.24 RANGE OF INTERSITE TRANSPORTATION IMPACTS 

As discussed in Chapter 2, DOE has identified a variety of options under Alternative 3, Process with 
Plutonium Separation, that would require transporting plutonium residues or scrub alloy from Rocky Flats to 
either the Savannah River Site or Los Alamos National Laboratory. Considering all the options, the number 
of truck shipments from Rocky Flats to the Savannah River Site could range from zero to 208. Similarly, the 
number of truck shipments from Rocky Flats to Los Alamos National Laboratory could range from zero to 63. 
The detailed analysis of the intersite transportation impacts are presented in Appendix E, Sections E.5 and E.6. 

The range of radiological impacts due to incident-free transportation along each potential transportation route 
is presented in Table 4-91. These results are all based on the conservative assumption that the dose rate is 
10 mrem per hour at 2m (6.6 ft) from the side of the truck. See Section 4.2.2.1 for additional information on 
the conservative nature of the transportation analyses. For every impact, the low end of the range is always 
zero because some options involve no transportation. The high end of each range is always very low, which 
indicates that DOE would expect no latent cancer fatalities from any combination of transportation options. 

T bl 4-91 R a e angeo f Oft: . R d" I . I 1m site a IO ogica a pacts D ue to I "d DCI ent-F Off" T ree site ransportation 
Public MtJXimally Exposed Individulll Public Population 

Dose ProbabilitJ of a Latent Dose Number of Latent 
Origin/Destination (mrtm) Cancer Fatality (person-rem) Cancer Fatalities 

Rocky Flats/Savannah River Site 0 to 11 0 to 5.5xio-6 0 to 2I 0 to O.OIO 

Rocky Flats/Los Alamos 
0 to II o to 5.5xio-6 0 to 1.7 0 to 0.00085 National Laboratory 

Maximally ExpPSed Indiridual Transport Worker Transport Worker Population 

Dose ProbabilitJ of a Latent Dore Number of Latent 
Orlgin/DetilinatWn (mrem per year) Ctmcer Fatttlity per yetll' (penon-rem) Cancer Fatalities 

Rocky Flats/Savannah River Site 0 to IOO 0 to 0.000040 Oto 32 0 to 0.013 

Rocky Flats/Los Alamos 
0 to IOO 0 to 0.000040 0 to 2.6 0 to O.OOIO 

National Laboratory 

The only chemical impact would be latent cancer fatalities due to vehicle exhaust. The vehicle exhaust gases 
from the maximum number of truck shipments (round-trip) from Rocky Flats to the Savannah River Site and 
Los Alamos National Laboratory could cause up to 0.0027 and 0.00029 latent cancer fatalities, respectively. 

The potential impacts due to transportation accidents are presented in Table 4-92. For every impact, the low 
end of the range is always zero because some options involve no transportation. The table shows that the risk 
of prompt death due to the trauma of a traffic accident is much greater than the risk due to radiological 
exposure following an accident. The highest risk is 0.021, which means that there would be about a 2-percent 
chance of one traffic fatality if DOE decides to make all 208 possible truck shipments to the Savannah River 
Site. 

. . ~ 

Nrunljjr of LateiitCiiMer 
· ,. · ' Fatalities 

Rocky Flats/Savannah River Site 0 to 6.0xl0·6 0 to 0.02I 

Rocky Flats/Los Alamos National Laboratory 0 to 3.6xl0·7 0 to O.OOI8 
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4.25 KEY CUMULATIVE IMPACTS AT THE POTENTIAL PROCESSING SITES AND DURING INTERSITE 

TRANSPORTATION 

All of the potential processing sites for the Rocky Flats plutonium residues and scrub alloy have facilities 
unrelated to the management of these materials. These other facilities may continue to operate throughout the 
same period during which the residues and scrub alloy are processed (approximately 5 to 10 years). Impacts 
from operation of the plutonium residue and scrub alloy processing facilities would be cumulative with the 
impacts of existing and planned facilities or actions such as environmental restoration and waste management 
activities which are unrelated to processing and management of the residues and scrub alloy. 

This section presents the cumulative impacts at each of the three sites that may process residues and scrub 
alloy. It also presents the cumulative impacts of transporting these materials for potential processing at the 
Savannah River Site and at Los Alamos National Laboratory. To obtain the cumulative site impacts, the range 
of impacts from processing the residues and scrub alloy at each site are added to the impacts from existing and 
planm!d actions unrelated to residue or scrub alloy processing. The impacts from existing and planned actions 
are taken from the information presented in the Waste Management Programmatic Environmental Impact 
Statement (DOE 1997c). Cumulative impacts from transportation are derived from information given in 
Section 4.24 and Appendix E. 

In compliance with the Clean Air Act (42 U.S.C. 7401), EPA has promulgated National Ambient Air Quality 
Standards for six criteria air pollutants (40 CFR Part 50): carbon monoxide (CO), sulfur dioxide (S02), 

particles with an aerodynamic diameter less than or equal to a nominallO micrometers (PM10), ozone (03), 

nitrogen dioxide (N02), and lead (Pb ). These pollutants are regulated both in terms of annual production in 
tons per year and in terms of ambient concentrations emanating from point and mobile sources. Unlike the 
other five criteria air pollutants, ozone is not a direct emission but is formed in the atmosphere through a 
complex reaction of ozone precursor pollutants, sunlight, and temperature. Ozone precursor pollutants include 
nitrogen oxides (NOx) and nonmethane hydrocarbons, which include the class of compounds known as 
volatile organic compounds. 

Criteria air pollutants can be emitted from equipment used to modify facilities, vehicles from workers traveling 
to and from the site, from operation and maintenance of processing facilities, and from safe, secure trailers used 
to transport plutonium residues and scrub alloy from Rocky Flats to the Savannah River Site and Los Alamos 
National Laboratory. In this EIS, DOE considers that the implementation of mitigation measures would 
effectively prevent emissions of criteria air pollutants during facility modifications. Although new equipment 
may be added to existing facilities, no new facilities would be constructed for any of the technologies. DOE 
has also considered that no increase in criteria air pollutants emitted by vehicles driven by workers traveling 
to and from each site because the number of workers at each site would not change dramatically due to the 
implementation of any processes described in the EIS (see Section 4.18). 

4.25.1 Cumulative Impacts at the Rocky Flats Environmental Technology Site 

Aside: from the continuation of existing operation and waste management activities at Rocky Flats, reasonably 
foreseeable future actions at Rocky Flats include the transfer of certain Nuclear Weapons Complex nonnuclear 
functions from Rocky Flats to other sites (DOE 1993a) and environmental restoration activities. Tables 4-93 
and 4-94 identify the ranges of cumulative impacts resulting from the management of the plutonium residues 
and scrub alloy addressed in this EIS, other future actions, and current activities. Future and ongoing cleanup 
actions include remediation of contaminated groundwater, solidification and disposition of solar pond sludge, 
and decontamination and decommissioning of facilities. 
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Table 4-93 Rock:J Flats Cumulative Radiological Impacts 

Impact Category 

Waste Generation 

Stabilized Residues (drums)0 

Transuranic Waste (cubic meters) 

Low-Level Waste (cubic meters) 

Low-Level Mixed Waste (cubic 
meters) 

Offsite Population 

Collective dose, 10 years 
(person-rem) 

Number of latent cancer fatalities 
from collective dose 

Offsite Maximally Exposed 
Individual 

Annual dose, atmospheric releases 
(mrem) 

Probability of a latent cancer 
fatality 

Worker Population 

Collective dose, 10 years 
(person-rem) 

Number of latent cancer fatalities 
from collective dose 

Notes 

2 

3 

4 

5 

6 

7 

Plutonium Residue and Scrub 

lmptiCtsof .. Alloy l11fPIICts 

Emling 
()perallons Min. MIIX. Preferred 

0 0 21,300 18,400 

6,300 400 8,200 500 

41,000 900 12,100 900 

21,000 0 0 0 

1.6 0.0046 0.024 0.0057 

0.00080 2.3xlo·6 0.000012 2.9x1o·6 

0.00047 0.00012 0.00105 0.00019 

2.3xlo·10 6.0x1o-11 5.3x1o·10 9.5xto·11 

2,630 425 2,040 582 

1.1 0.17 0.82 0.23 

l11fllt1Cts uf Other 
Reasonably Cumulative l11flltiC~ 
Foreseeable 

Future Actions" M' c m. MIIX.4 Preferred 

0 0 21,300 17,600 

4,900 11,600 19,400 11,700 

96,000 138,000 149,000 138,000 

192,000 213,000 213,000 213,000 

228 230 230 230 

0.11 0.11 0.11 0.11 

0.23 0.23 0.23 0.23 

1.2x1o·7 1.2x1o·7 1.2x10·7 1.2x10·7 

1,723 4,778 6,393 4,935 

0.69 2.0 2.6 2.0 

• Other reasonably foreseeable future actions include special nuclear materials management; deactivation, decontamination, and decommissioning of 
Rocky Flats facilities; and environmental restoration activities (DOE 1997). 

b Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts of other reasonably 
foreseeable future actions. Existing operations include those associated with the preferred alternative for combined waste management as given in 
Table 1.6-2 of the Waste Management Programmatic Environmental Impact Statement (DOE 1997c). 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
e Standard 55-gallon (208-liter) drums. (2081iters is equal to 0.208 cubic meters.) Most of these stabilized residues could be disposed of in WIPP as 

transuranic waste. 
Notes: 
(I) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) from Tables 8.5-1, 

8.5-2, and 8.5-3 of DOE 1997c, not counting waste requiring Access Controls Only and/or No Further Action. 
(2) Assumes all facilities operate concurrently for the same 10-year period. The dose due to existing operations is from Table 11.15-2 of DOE 1997c. 

The dose due to other reasonably foreseeable future actions is from Table 5.8-5 of DOE 1997, minus the dose due to existing operations. 
(3) Assumes 0.0005 latent cancer fatalities per person-rem. 
(4) Based on (DOE 1994e) for existing operations, which contains releases for the year 1992. The dose due to other reasonably foreseeable future 

actions is from Table 5.8-4 of DOE 1997. 
(5) Assumes 5xl0-7 Iatent cancer fatalities per mrem. 
( 6) Assumes that all facilities operate concurrently for the same 1 0-year period. The dose due to existing operations is based on the 1996 dose to 

workers of 263 person-rem (DOE 1997). The dose due to other reasonably foreseeable future actions is the sum of the doses in Table 5.8-1 of 
DOE 1997, minus the dose for residue management. 

(7) Assumes 0.0004 latent cancer fatalities per person-rem. 
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Table 4-94 Cumulative Air Quality Impacts at Rocky Flats 

Concentration Most Stringent 
Baseline Modeled from Other Total Regulation or 

Concentration Concentration Onsite Sources" Concentratif)n Averaging Guideline 
PoUutant (pg!m3) (pg!mJ) (pg!m3) (pg!m3) Time (pgtml) 

Nitrogen Dioxide 1.4 0.00014 0.0 1.4 Annual 100 

Hydrochloric Acid 0.0052 4.2x1o-7 0.001 0.0062 Annual N/A 

Carbon Tetrachloride 0.0024 0.000031 0.002 0.0044 Annual N/A 

N/ A == not applicable 
a Other approved onsite sources which would be operating at the same time as the plutonium residues and scrub alloy processing 

at Rocky Aats, based on Rocky Flats Cumulative Impacts Document, (DOE 1997). 

C1 Wastes-As shown in Table 4-93, existing operations and other reasonably foreseeable future actions 
would not generate any stabilized residues, which have plutonium concentrations above the safeguards 
termination limits. The minimum amount of stabilized residues that could be generated under this EIS is 
also zero because for every material category there is at least one processing technology that would not 
generate any. Alternatives 1 and 4 would generate stabilized residues, while Alternatives 2 and 3 would 
not. 

As shown in Table 4-93, existing o~erations and reasonably foreseeable future actions at Rocky Flats will 
generate approximately 11,200 m (395,500 ft3) of transuranic waste. The minimum and maximum 
amounts of transuranic waste to be generated from plutonium residues and scrub alloy are given in 
Table 4-80 in terms of numbers of drums. To compare the two, the numbers of drums from Table 4-80 
were converted to cubic meters (4.8 drums per cubic meter), and then listed in Table 4-93. The maximum 
estimated volume of transuranic waste from plutonium residues and scrub alloy is 8,200 m3 (293,000 ft3), 

which would represent a major increase over the 11,200 m3 (395,500 ft3) from existing operations 

As shown in Table 4-93, existing operations and reasonably forseeable future actions at Rocky Flats will 
generate approximately 137,000 m3 (4,840,000 ft3) of low-level waste. The minimum and maximum 
amounts of low-level waste to be generated from managing plutonium residues and scrub alloy are given 
in Table 4-80 in terms of numbers of drums. These values were converted to cubic meters and then listed 
in Table 4-93. The maximum estimated volume from plutonium residues and scrub alloy is 12,100 m3 

( 430,000 ft\ which would represent an increase of less than 10 percent of the 137,000 m3 ( 4,840,000 ft3) 

from existing operations and reasonably forseeable future actions. 

Table 4-93 also shows that the largest volume of waste at Rocky Flats is low-level mixed waste. DOE has 
estimated that existing operations and reasonably forseeable actions will generate more than 200,000 m3 

(7 ,000,000 ft3) of low-level mixed waste, while the processing of plutonium residues and scrub alloy is not 
expected to generate any low-level mixed waste. 

C1 Radiological Impacts-As identified in Table 4-93, the radioactive releases that would result from 
processing the Rocky Flats plutonium residues and scrub alloy would not noticeably increase the radiation 
dose or the associated number of latent cancer fatalities in the offsite population. In addition, the radiation 
dose to the maximally exposed offsite individual would remain well below the DOE regulatory limit of 
10 mrem per year from atmospheric releases (DOE Order 5400.5). The radiation dose to the involved 
worker population could increase by as much as 78 percent of the dose from existing operations over the 
10-year processing periods. However, doses to'individual involved workers will be kept below the 
regulatory limit of 5,000 mrem per year (10 CFR Part 835). Furthermore, as low as reasonably achievable 
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principles will be exercised to maintain individual worker doses below the DOE Administrative Control 
Level of 2,000 mrem per year (DOE 1994d). Each DOE site also maintains its own Administrative Control 
Level, but for the sake of consistency, DOE used the 2,000 mrem per year level throughout this EIS. 
Transportation workers (e.g., drivers) will be held to an annual limit of 100 mrem per year because they 
are not certified radiation workers. All worker doses are routinely monitored, and if any individual 
worker's dose approaches the annual limit, he or she would be rotated into another job. 

0 Air Quality Impacts-The processing of plutonium residues and scrub alloy at Rocky Flats would involve 
potential releases of nitrogen oxide, carbon tetrachloride, and hydrochloric acid. The modeled offsite 
concentrations of these pollutants from Section 4.12 are presented in Table 4-94, along with the existing 
site concentrations (from Table 3-5) and concentrations from other onsite sources that would be operating 
at the same time as the plutonium residues and scrub alloy processing. 

Because the total site concentrations are small compared to the standards or guidelines, the cumulative 
impacts of the proposed action, the existing site baseline, and other onsite sources should not be of concern 
with respect to these pollutants at Rocky Flats. Ambient air concentrations based on monitoring data and 
modeled data from nearby non-DOE sources are discussed in Section 3.1.3. If these ambient air 
concentrations are combined with the concentrations in Table 4-94, the resulting concentrations would be 
well below the air quality standards and guidelines. Note that combining the site's concentrations with the 
ambient concentrations is very conservative, as it is expected that the monitors would be impacted by 
Rocky Flats emission sources in addition to non-DOE sources. 

Rocky Flats is in a nonattainment area where standards for concentrations of criteria air pollutants are 
exceeded for particulates, carbon monoxide, and ozone. Section 176c of the 1990 Clean Air Act as 
amended requires that all Federal actions conform with the applicable State Implementation Plan. EPA 
has implemented rules that establish the criteria and procedures governing the determination of conformity 
for all Federal actions in nonattainment and maintenance areas ( 40 CFR 93.153). Since Rocky Flats is 
located in a nonattainment area for particulates, carbon monoxide, and ozone, proposed actions at this site 
have been evaluated and it has been determined that the total direct and indirect emissions associated with 
the proposed actions are below the emissions level for which a conformity determination is required (See 
Section 4.12). 

4.25.2 Cumulative Impacts at the Savannah River Site 

Aside from the continuation of existing operations and the activities addressed in this EIS, reasonably 
foreseeable future actions at the Savannah River Site include continued management of spent nuclear fuels 
(DOE 1995e), tritium supply and recycling (DOE 1995a), processing ofF-Canyon plutonium solutions to 
plutonium metal (DOE 1994a), interim management of nuclear materials (DOE 1995b ), operation of the 
Defense Waste Processing Facility (DOE 1994c ), other site projects for the management of waste (including 
environmental restoration activities) (DOE 1995d), storage and disposition of weapons-usable fissile materials 
(DOE 1996a), stockpile stewardship and management (DOE 1996b ), and disposition of surplus highly 
enriched uranium (DOE 1996c). 

Tables 4-95 and 4-96 identify the ranges of cumulative waste and radiological impacts resulting from these 
other actions, the processing of Rocky Flats plutonium residues and scrub alloy, and current activities that 
include atmospheric radiological releases from the Vogtle Nuclear Power Plant, located near the Savannah 
River Site. Table 4-95 includes the impacts of the Savannah River Site managing aluminum-clad spent 
nuclear fuel, as recently analyzed and decided by DOE (DOE 1995e). 
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Table 4-95 Savannah River Site Cumulative Radiological lm]!acts 
Impacts 

Plutonium Residue and Scrub of Other 
~--~A __ U.oy.L_m~~~a_c_u ____ ~Reasonabzy ~------c_u~m~u_l_an_·_ve_l_m~p-ac~"-b------~ 

Impacts (}j Foreseeable 
Existing Future 

Impact Category Notes Operations Min. Max. Prefe"ed Actions" Min.c 

Waste Gcmeration 

High-Level Waste 4,600 0 43 f 5 f (g) 4,600 4,643 -4,600 

~~-~-~!.~~!?!.!~).~............... .......... .................... ......... ················· ................................................ ························ .............................................. . 
Transuranic Waste 

2 17,100 0 100 10 65,000 82,100 82,200 -82,100 
.\~.'!.?.~~-~,~~~~~~.......... ........... .................... ......... ................. . ............................................... ························ ························ ...................... . 
Low-Level Waste 3 0 42 

~~.'!.l?.iE.~~~~~~L. .................. ·--~~.'.~.~--- ········· ······~·~····· ························ ... ~.'.:.~~:?.?.~ ....... :.:.~.~~:~~~···· .... ::.~~~:?.~~···· ... :.:.~.~~:?.~ .. . 
Low-Level Mixed 
Waste (cubic 4 13,000 0 0 0 11,000,000 11,000,000 11,000,000 11,000,000 

~!?~!?!.~? ...................... ........................................ ················· ........................ ························ ...................................................................... . 
Saltstone (cubic 
meters) 11 

Offsite Population 

Collective dose, 10 
years (person-rem) 

5 

6 

627,000 0 2,500 

68 0 0.38 

500 (g) 627,000 630,000 628,000 

0.062 686 754 754 754 
................................................................................................................................................ ························ ............................................... . 
Number of latent 
cancer fatalities 
from collective 
dose 

Offsite Maximally 
Exposed 
Individual 

Annual dose, 
atmospheric 
releases (mrem) .................................... 
Probability of a 
latent cancer 
fatality 

Worker Population 

7 

8 

........... 

9 

0.034 0 0.00019 0.000031 

0.14 0 0.0034 0.00057 

.................... ......... ................. ························ 

7.0xlo-8 0 1.7xlo-9 2.9x10-10 

0.34 0.37 0.37 0.37 

9.8 9.9 9.9 9.9 

.......................... ......................... . ....................... ....................... 

4.9x10-6 5.0x1o-6 5.0xlo-6 5.0xlo-6 

Collective dose, 10 6 8,400 0 469 76 8,309 16,700 17,200 16,800 
years (person-rem) ...................................................................................................................................................................................................................... 
Numbt:r of latent 
cancer fatalities 
from collective 
dose 

10 3.4 0 0.19 0.030 3.3 6.7 6.9 6.7 

a Other reasonably foreseeable future actions include actions evaluated in EISs related to defense waste processing (DOE 1994c); 
tritium supply and recycle (DOE 1995a); spent nuclear fuel management, including spent nuclear fuel from foreign research reactors 
(DOE 1995e); other site-specific waste management actions, including environmental restoration activities (DOE 1995d); F-Canyon 
(DOE 1994a); interim management of nuclear materials (DOE 1995b ); storage and disposition of weapons-usable fissile materials 
(DOE 1996a); stockpile stewardship and management (DOE 1996b); and disposition of highly enriched uranium (DOE 1996c). 

b Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts 
of other reasonably foreseeable future actions. Existing operations include those associated with the preferred alternative for 
combined waste management as given in Table 11.17-2 of the Waste Management Programmatic EIS (DOE 1997c). 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
e Each canister is 2 feet (61 em) in diameter, 10 feet (300 em) tall, and contains approximately 3,700 pounds (1,680 kg) of high-level 

waste glass. 

4-199 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roc ley Flats Environmental Technology Site 

f Material managed as high-level waste. 
g The waste generation due to other reasonably foreseeable future actions (20 years) is included in the column of waste generation 

due to existing operations. 
h Although saltstone is a low-level waste, it is managed independently from other low-level wastes. 
Notes: 
(1) Data for existing operations from Table 1.6-2 of DOE I997c. 
(2) Data for existing operations from Table I.6-2 of DOE I997c. Data for other reasonably foreseeable future actions (20 years) 

from Table 8.5-3 of DOE I997c. 
(3) Data for existing operations from Table I.6-2 of DOE I997c. Data for other reasonably foreseeable future actions (20 years) 

from Table 8.5-I of DOE I997c. 
(4) Data for existing operations from Table 1.6-2 of DOE I997c. Data for other reasonably foreseeable future actions (20 years) 

from Table 8.5-2 of DOE I997c. 
(5) Data for existing operations from Table 5-5 of DOE I994a. 
(6) Assumes all facilities operate concurrently for the same 10-year period. 
(7) Assumes 0.0005 latent cancer fatalities per person-rem. 
(8) Based on (DOE I994e) for existing operations, which contains releases for the year I992. Cumulative impacts conservatively 

assume all facilities operate simultaneously and that the total radiological doses to the maximally exposed individual from 
processing residues and scrub alloy are received in I year. 

(9) Assumes 5xl0-7 latent cancer fatalities per mrem. 
(I 0) Assumes 0.0004 latent cancer fatalities per person-rem. 

Table 4-96 Estimated Maximum Radiological Doses and Resulting Health Effects to 
Offsite Population and Workers Due to Other Reasonably Foreseeable Future Actions at 

the Savannah River Site 
Of/site MliXimaUy Exposed 

0/fsile Po 'ulation Individual Worker Po ~ulation 
IO·year IO.year 

CoUective Latent Annual Annual Collective Latent 
Dose Cancer Dose Fatal Dose Cancer 

ActivitY (person-rem) Fatalities (mrem) Cancer Risk (person-rem) Fatalities 
Management of Spent 

I84 0.092 0.5 2.5xl0"7 760 0.30 
Nuclear Fuels (DOE I995e) 

Tritium Supply and 
85 0.043 4.I 1.2x10·6 I63 0.065 

Recycling (DOE I995a) 

F-Canyon Plutonium 
1.2 0.00060 0.0027 I.4 xo·9 475 O.I9 

Solutions (DOE I994a) 

Interim Management of 
Nuclear Materials (DOE 220 O.II 0.56 2.8x10·5 I,405 0.56 
I994c) 

Defense Waste Processing 
0.7I 0.00036 O.OOII 5.5xi0-10 I,I80 0.47 Facility (DOE I994c) 

Other Site-Specific Waste 
Management, including 

I 50 0.075 0.36 1.8xio-7 I,440 0.58 
Environmental Restoration 
(DOE I995d) 

Storage and Disposition of 
9.0xi0-8 7.0xi0-12 Weapons-Usable Fissile O.OOOI8 O.OOOOI4 250 0.10 

Materials (DOE I996a) 

Stockpile Stewardship and 
8.6 0.0043 0.32 1.6xl0·7 I,560 0.62 

Management (DOE I996b) 

Disposition of Surplus 
Highly Enriched Uranium 36.6 O.Dl8 3.96 2.0x10·6 I,076 0.43 
(DOE I995c) 

Total 686 0.34 9.8 4.9xi0·6 8,309 3.3 
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0 Wastes-As shown in Table 4-95, existing operations at the Savannah River Site will generate large 
volumes of high-level waste, transuranic waste, low-level waste, low-level mixed waste, and saltstone. 
Table 4-95 also lists the volumes of these wastes that could be generated from the processing of plutonium 
residues and scrub alloy. These values are from Table 4-84 and are converted from number of drums to 
cubic meters when necessary. The limited processing of plutonium residues and scrub alloy at the 
Savannah River Site would cause very small increases in the wastes to be managed at this site. 

0 Radiological Impacts-As identified in Table 4-95, the radioactive releases that would result from 
processing the Rocky Flats plutonium residues and scrub alloy at the Savannah River Site would not 
noticeably increase the radiation dose or the associated number of latent fatal cancers in the offsite 
population. Even with the conservative assumptions in this analysis, the radiation dose to the maximally 
exposed offsite individual would remain below the DOE regulatory limit of 10 mrem per year discussed 
in Section 4.25.1. The radiation dose to the involved worker population could increase by about 3 percent 
of the dose from existing operations and other reasonably foreseeable future actions over the 1 0-year 
processing periods. Doses to individual involved workers would be maintained below the limits discussed 
in Section 4.25.1. 

0 Air Quality Impacts-The processing of plutonium residues and scrub alloy at the Savannah River Site 
would involve potential releases of nitrogen oxide, nitric acid, hydrogen fluoride, and phosphoric acid. The 
modeled off site concentrations of these pollutants from Section 4.12 are presented in Table 4-97, along 
with site baseline concentrations (from Table 3-14) and concentrations from other onsite sources which 
would be operating at the same time as the plutonium residues and scrub alloy processing at the Savannah 
River Site. 

Because the total site concentrations are lower than the applicable standards, the cumulative impacts of the 
proposed action, the existing site baseline, and other onsite sources, should not be of concern with respect 
to air quality at the Savannah River Site. Ambient air concentrations based on monitoring data are 
discussed in Section 3.2.3. If these ambient air concentrations are combined with the concentrations in 
Table 4-97, the resulting concentrations would be below the air quality standards and guidelines. Note that 
combining the site's concentrations with the ambient concentrations is very conservative, as it is expected 
that the monitors would be impacted by Savannah River emission sources as well as any non-DOE sources. 
In addition, the State air quality agency does not require the site to add monitored concentrations to 
modeled concentrations for demonstrating compliance with the air quality standards (Savannah River Site, 
1998). 

Table4-97 Cumulative Air Quality Impacts at the Savannah River Site 

Most Striagent 
Baseline Mqdeled Concentratiqtl . total ··Re~11or 

Co~:=• CoactmiiYJtWn from Otli#r Ottslte Coitcetitl'tltion Averaging Guideline 
Pollutant G ) (11glm3) Sorm:ei' · I . fllg/rw'J .· ... Tim.e (11gtm31' 

Nitrogen Dioxide 8.8 0.039 3.6 12.4 Annual 100 

Nitric Acid 50.96 0.65 4.76 56.37 24-hour 125 

Hydrogen Fluoride 0.09 0.00036 0.019 0.11 30-day 0.8 
0.39 0.0032 0.067 0.46 7-day 1.6 
1.04 0.0032 0.175 1.22 24-hour 2.9 
1.99 0.0051 0.327 2.32 12-hour 3.7 

Phosphoric Acid 0.462 0.0016 0.0 0.464 24-hour 25 

a Other approved onsite sources which would be operating at the same time as the plutonium residues and scrub alloy processing 
at Savannah River based on the Storage and Disposition of Weapons- Usable Fissile Materials Final PElS, (DOE 1996a). 

b Federal and State standards. 
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4.25.3 Cumulative Impacts at Los Alamos National Laboratory 

Aside from the continuation of existing operations and from the activities addressed in this EIS (limited to the 
processing of pyrochemical salt residues), reasonably foreseeable future actions at Los Alamos National 
Laboratory include construction and operation of the dual-axis hydrodynamic test facility (DOE 1995c), 
medical isotope production project (DOE 1996d), stockpile stewardship and management (DOE 1996b), and 
environmental restoration activities. 

0 Wastes--As shown in Table 4-98, existing operations at Los Alamos National Laboratory will generate 
large volumes of transuranic waste, low-level waste, and low-level mixed waste. Table 4-98 also lists the 
volumes of these waste that could be generated from the processing of pyrochemical salts. These values 
are from Table 4-88 and are converted from number of drums to cubic meters when necessary. The limited 
processing of plutonium residues at Los Alamos National Laboratory would cause very small increases in 
the wastes to be managed at this site. 

a e OS T bl 4-98 L AI amos Nti a ona a ora O!Y I L b t c umu a 1ve a 10 o~ca I t' R d' I II ts mp_ac 
Impacts of 

Plattlnium Residue anti Scf'llb Other 
Alloy Impacts Reasonably Cumulative lmpactsh 

Impacts of Foreseeable 
E:risting Future 

Impact Category Notes '()pertl.tll)ns Min. Ma. Preferred Actions~' Min.c Max.4 Preferred 

Waste Generation 

Transuranic Waste I 10,800 0 600 200 4,400 15,200 15,800 15,400 

.... {£JA!:!i£.m~!~r.~L .............. ............ ..................... .................... .................... .................... ............................ ................. ··············· .................. 
Low-Level Waste 2 150,000 0 1,300 400 325,000 475,000 476,000 475,000 

.... {£JA!:!i£.m~!~r.~) ................. ............. ....................... .................... .................. ................... ................................ ................ ··············· .................. 
Low-Level Mixed 3 2,770 0 0 0 980 3,750 3,750 3,750 

Waste (cubic meters) 

Offsite Population 

Collective dose, I 0 years 4 16 0 0.0024 0.00079 16.9 33 33 33 

.... (P.~r.~~!!~E~~~---················ ............ ..................... ................. ················· ··················· ·························· ................. ................. ................... 
Number of latent cancer 5 0.0079 0 l.2xl0-6 4.0xl0·7 0.0085 0.016 0.016 0.016 

fatalities from 
collective dose 

Offsite Maximally 
Exposed Individual 

Annual dose, 6 7.9 0 0.00080 0.00027 0.37 8.3 8.3 8.3 
atmospheric 

.... ~~!~~~~~ .. (~~.'.1?2... ........... ............. ···4:o;:;i·o:6 ... ················· . ................ ·i·4~1o:·ar ······i-~9~-io:'r ..... ·4:2~"io::6· 
. .............. 

·4·.-z-~·io:6 · Probability of a latent 7 0 4.0lbl0" 4.2xl0-
cancer fatality 6 

Worker Population 

Collective dose, 10 years 4 4,580 0 160 8.8 763 5,340 5,340 5,350 

.... (P.~f.~~!!~E~~~ ................... .............. ...................... ................. .................. .................... .......................... ................ ··············· ................. 
Number of latent cancer 

fatalities from 8 1.8 0 0.064 0.0035 0.31 2.1 2.2 2.1 
collective dose 

a Other reasonably foreseeable future actions include actions evaluated in EISs related to dual-axis radiographic hydrodynamic test 
facility (DOE 1995c), medical isotope production (DOE 1996d), and stockpile stewardship and management (DOE 1996b). 

b Impacts of existing operations, combined impacts from processing Rocky Aats pyrochemical salts, and impacts of other reasonably 
foreseeable future actions. Existing operations include those associated with the preferred alternative for combined waste 
management as given in Table 11.9-2 of the Waste Management Programmatic Environmental Impact Statement (DOE 1997c). 

c Cumulative impacts, including minimum combined impacts from processing Rocky Aats pyrochemical salts. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats pyrochemical salts. 

4-202 



Chapter 4 -Environmental Consequences 

Notes: 
(1) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) 

from Table B.5-3 of DOE 1997c. 
(2) Dat.a for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) 

from Table B.5-l of DOE 1997c, not counting waste requiring Access Controls Only and/or No Further Action. 
(3) Data for existing operations from Table 1.6-2 of DOE 1997c. Data for other reasonably foreseeable future actions (20 years) 

from Table B.5-2 of DOE 1997c, not counting waste requiring Access Controls Only and/or No Further Action. 
(4) Assumes all facilities operate concurrently for the same 10-year period. 
(5) Assumes 0.0005 latent cancer fatalities per person-rem. 
(6) Based on (DOE 1994e) for existing operations, which contains releases for the year 1992. Cumulative impacts conservatively 

assume all facilities operate simultaneously and that the total radiological doses to the maximally exposed individual from 
processing Rocky Flats pyrochemical salts are received in 1 year. 

(7) Assumes 5xl0-7 latent cancer fatalities per mrem. 
(8) Assumes 0.0004 latent cancer fatalities per person-rem. 

0 Radiological Impacts-As identified in Table 4-98, the radioactive releases that would result from 
processing the Rocky Flats pyrochemical salts at Los Alamos National Laboratory would cause very small 
increases in the radiation dose or the associated number of latent fatal cancers in the offsite population. 
The radiation dose to the maximally exposed offsite individual would remain below the DOE regulatory 
limit of 10 mrem per year as discussed in Section 4.2.5.1. The radiation dose to the involved worker 
population could increase by three percent of the dose from existing operations and other reasonably 
foreseeable future actions over the 1 0-year processing periods. Doses to individual involved workers would 
be maintained below the limits discussed in Section 4.25.1. Table 4-99 shows the contributions to the 
cumulative impacts from specific reasonably foreseeable future actions. 

Table 4-99 Estimated Maximum Radiological Doses and Resulting Health Effects to 
Offsite Population and Workers Due to Other Reasonably Foreseeable Future Actions at 

th L AI N t' I L b t e OS amos a tona a ora ory 
O!Jsite MaximaUy Exposed 

0/ft#~ Pop•tatton Indivlduol Worker Populalton 
lO•year. lO-y ear 

Colleetive Latent Annual Collective Latent 
Dose Caneer Annual Dose Fatal Cancer Dose Cancer 

Activity (person-rem) Fatalities (mrem) Risk (person-rem) Fatalities 
Dual-Axis Hydrodynamic 

9.0 0.0045 0.02 l.Oxl0-8 3.0 0.0012 Test Facility (DOE 1995c) 

Medical Isotope Production 
6.6 0.0033 0.15 7.5xlo-8 120 0.048 Project (DOE 1996d) 

Stockpile Stewardship and 
1.3 0.00065 0.20 l.Ox1o·7 640 0.26 Management (DOE 1996b) 

Total 16.9 0.0085 0.37 1.9x10·7 763 0.31 

0 Air Quality Impacts-For the Los Alamos National Laboratory, the emissions of air pollutants from the 
processing of pyrochemical salts would be very small because only limited processing would take place at 
this site. In addition, the baseline concentrations of criteria air pollutants and hazardous air pollutants are 
much smaller than the applicable standards (see Table 3-21). 

4.25.4 Cumulative Impacts of Intersite Transportation 

The c;umulative impacts from transportation of plutonium residues and scrub alloy from Rocky Flats to the 
Savannah River Site and Los Alamos National Laboratory are identified in Appendix E. Since likely 
transportation routes cross about nine States, cumulative impacts are computed on a national basis. 
Occupational radiation exposure to transportation workers and exposure to the public (from Section 4.24) 
would each increase by about 0.01 percent from the estimated cumulative exposure between 1943 and 2035 
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and would represent an estimated 0.1 percent of the cumulative exposure over the 1 0-year processing period. 
An additional traffic fatality is not expected (Section 4.24), and the incremental increase in traffic fatalities 
would be less than 0.0001 percent per year. 

4.26 RELATIONSHIP BETWEEN SHORT· TERM USES OF THE ENVIRONMENT AND LONG· TERM PRODUCTIVITY 

Implementation of any of the technologies for management of plutonium residues and scrub alloy currently 
stored at Rocky Flats would result in the short-term use of existing facilities and environmental resources. 
Facility modifications would be required for implementation of some of the offsite processing technologies 
such as mediated electrochemical oxidation at the Savannah River Site. However, none of the technologies 
would require the construction of new facilities. If offsite processing were selected for implementation, 
transportation of materials from Rocky Flats to any of the other candidate sites would occur on existing 
roadways. Estimates of the duration for the various alternatives range from less than 5 years to more than 20 
years. Activities during that time would result in emissions to the atmosphere that would not measurably affect 
regional or global air quality. Although implementation of some of the processing technologies could impact 
the scheduled shut-down of Rocky Flats, short-term uses of the environment would have no appreciable 
beneficial or adverse effects on long-term productivity of the environment on, or in the vicinity of, any of the 
sites assessed in this EIS. 

4.27 IRREVERSffiLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

All processing activities in this EIS would be conducted at existing facilities. Modifications to existing 
facilities would consist of improvements required to meet current environmental standards or the installation 
of new processing equipment. Materials required for the processing technologies, utilities, and fuel required 
for transportation options comprise the irretrievable resources required to implement the various options. 
Section 4.19 discusses these resources in detail. None of the alternatives require resources that would 
noticeably affect local or national supplies or that would noticeably affect the quality of the local or global 
environment. 

4.28 INDUSTRIAL SAFETY 

The plutonium residues and scrub alloy would be processed at Rocky Flats, and additional processes may be 
performed at the Savannah River Site F-Canyon and F-B Line, the Savannah River Site H-Canyon and 
H-B Line, and the Los Alamos National Laboratory. Estimates of potential industry safety impacts to workers 
processing the residues and scrub alloy at these facilities were made using the average DOE occupational 
injury/illness and fatality rates shown in Table 4-100 (DOE 1997g). The potential industrial safety impacts 
to the workers are presented in Table 4-101. 

Table 4-100 Avera_g_e Occupational Injury/Illness and Fatality Rates (per worker:I_ear) 

DOE and Contractors 0.032 0.000032 

Private Industry 0.084 0.000097 

T bl 4-101 I d a e n ·•s~t 1m tsf ustr1a a ety :»ac rom Pr ocessmg PI t u omum R "d es1 uesan d S bAll cru oy 
Pf~s~:~, . ' ; I· N•mbNo/ ln}~es " , '/flltiJT!•r of Fatalities 

RockyAats 12.5 to 77.0 0.013 to 0.077 

Savannah River Site F-Canyon/F-B Line 0 to 14.1 0 to 0.014 

Savannah River Site H-Canyon/H-B Line 0 to 32.8 Oto 0.033 

Los Alamos National Laboratory 0 to 6.2 Oto0.0062 
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5. APPLICABLE LAWS, REGULATIONS, AND OTHER REQUIREMENTS 

Chapter 5 presents the laws, regulations, and other requirements that apply to the proposed action and 
alternatives. Federal, State, and departmental statutes, regulations, and orders are identified in Section 5.1. 
Regulations for hazardous and radioactive material packaging, transportation, and certification are discussed 
in Section 5.2. Emergency Management response laws and other requirements are addressed in Section 5.3. 

5.1 LAWS AND OTHER REQUIREMENTS 

This section describes laws, regulations, and Executive Orders that apply to the proposed action and 
alternatives. During the course of its activities, the Department of Energy (DOE) implements its responsibility 
for the protection of public health, safety, and the environment through compliance with laws, statutes, 
regulations, orders, and other requirements. 

5.1.1 Federal Environmental Statutes and Regulations 

Figure 5-1 illustrates the Federal regulations that are applicable. These statutes are summarized below. 

0 National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.)-This Act establishes 
a national policy to protect and preserve the environment. It requires consideration of environmental 
impacts during the planning and decision-making stages of Federal projects. It also requires Federal 
agencies to prepare a detailed statement on the environmental effects of proposed Federal actions that may 
significantly affect the quality of the human environment. 

Applicable implementing regulations for the NEPA include the Council on Environmental Quality 
Implementing Regulations (40 CFR 1500 et seq.) and DOE Implementing Regulations (10 CFR 1021). 

0 Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.)-This Act provides the underlying legal authority 
(originally vested in the Atomic Energy Commission, and now transferred to DOE) for government 
ownership and operation of nuclear facilities. As part of that authority, it authorizes the DOE to establish 
standards to protect health or minimize dangers to life or property with respect to activities under its 
jurisdiction. Under this authority, DOE has established a comprehensive system of safety standards and 
requirements. 

In addition, the Act provides the underlying authority for Nuclear Regulatory Commission regulations, 
and (through Reorganization Plan Number 3 of 1970) for Environmental Protection Agency (EPA) 
regulations to protect the general environment. 

0 Pollution Prevention Act of 1990 (42 U.S.C. 13101 et seq.)-This Act establishes a national policy for 
waste management and pollution control. Source reduction is given first preference, followed by 
environmentally safe recycling, with disposal or releases to the environment as a last resort. In response 
to the policies established by this act, the DOE committed to participation in the Superfund Amendments 
and Reauthorization Act, Section 313, EPA 33/50 Pollution Ptevention Program. The goal for facilities 
involved in compliance with Section 313 is to achieve a 33 percent reduction (from a 1993 baseline) in 
the release of 17 priority chemicals by 1997. 
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On August 3, 1993, the President issued Executive Order 12856 requiring the DOE to achieve a 
50 percent reduction in total releases of all toxic chemicals by December 31, 1999. 

0 Nuclear Waste Policy Act of 1982 (42 U.S.C. 10101 et seq.)-This Act provides for research, 
de:velopment, and demonstration activities regarding disposal of high-level radioactive waste and spent 
nuclear fuel not resulting from defense activities. As originally enacted it called for the Secretary of 
Energy to recommend candidate repository sites; but in 1987 it was amended to require DOE to proceed 
with characterization of the Yucca Mountain Site only (42 U.S.C. 10133, 10172). The Act also 
established the Office of Civilian Radioactive Waste Management (OCRWM, 42 U.S.C. 10224), the 
Office of Nuclear Waste Negotiator (42 U.S.C. 10242), and the Nuclear Waste Fund (42 U.S.C. 10222); 
and it provides (along with the Atomic Energy Act) authority for the EPA standards for protection of the 
general environment from the management and disposal of spent nuclear fuel, high-level, and transuranic 
radioactive wastes (40 CFR 191). 

0 Low Level Radioactive Waste Policy Act (42 U.S.C. 2021 et seq.)-This Act (originally enacted in 
1980, and subsequently amended) amended the Atomic Energy Act to specify that the Federal Government 
is responsible for disposal of low-level waste generated by its activities, and the States are responsible for 
disposal of other low-level waste. It provides for and encourages interstate compacts to carry out the State 
responsibilities. 

0 Hazardous Material Transportation Act of 1975 (49 U.S.C. 5105 et seq.)-This Act requires the 
Department of Transportation to prescribe uniform national regulations for transportation of hazardous 
materials (including radioactive materials). Most State and local regulations regarding such transportation 
that are not substantively the same as the Department of Transportation regulations are preempted 
(i.e., rendered void) (49 U.S.C. 5125). This, in effect, allows State and local governments only to enforce 
the Federal regulations-not to change or enlarge on them. 

This program is administered by the Research and Special Programs Administration of the Department 
of Transportation, which coordinates its regulations with those of the Nuclear Regulatory Commission 
(under the Atomic Energy Act) and with EPA (under the Resource Conservation and Recovery Act), when 
covering the same activities. 

0 Clean Air Act (42 U.S.C. 7401 et seq.)-This Act is intended to "protect and enhance the quality of the 
Nation's air resources so as to promote the public health and welfare and the productive capacity of its 
population." Section 118 of the Clean Air Act (42 U.S.C. 7418) requires that each Federal agency with 
jurisdiction over any property or facility that might result in the discharge of air pollutants, comply with 
"all Federal, State, interstate, and local requirements" with regard to the control and abatement of air 
pollution. 

The Act requires the EPA to establish National Ambient Air Quality Standards as necessary to protect 
public health, with an adequate margin of safety, from any known or anticipated adverse effects of a 
regulated pollutant (42 U.S.C. 7409); requires establishment of national standards of performance for 
new or modified stationary sources of atmospheric pollutants (42 U.S. C. 7411); requires specific emission 
increases to be evaluated so as to prevent a significant deterioration in air quality (42 U.S.C. 7470); and 
requires specific standards for releases of hazardous air pollutants (including radionuclides) 
(42 U.S.C. 7412). These standards are implemented through State implementation plans developed by 
each State with EPA approval. On July 18, 1997, the EPA issued its final rules establishing new ambient 
air standards for ozone and particulate matter. The new standards are described in Chapter 3 of this 
Environmental Impact Statement (EIS). These new rules became effective on September 16, 1997. 
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Air emissions are regulated by the EPA in 40 CFR Parts 50 through 99. Radionuclide emissions are 
regulated under the National Emission Standards for Hazardous Air Pollutants Program (40 CFR Part 61). 

0 Safe Drinking Water Act of 1974 (42 U.S.C. 300 (F) et seq.)-The primary objective of this Act is to 
protect the quality of the public drinking water systems and sources of drinking water. Implementing 
regulations, administered by the EPA unless delegated to the States, establish standards applicable to 
public water systems. These regulations include maximum contaminant levels (including those for 
radioactivity) in public water systems, which are defined as water systems that have at least 15 service 
connections or regularly serve at least 25 residents. Safe Drinking Water Act requirements have been 
published by the EPA in 40 CFR Parts 141 through 149. 

For radioactive material, the regulations specify that the average annual concentration of manmade 
radionuclides in drinking water as delivered to the user by such a system shall not produce a dose 
equivalent to the total body or an internal organ greater than four mrernlyr beta activity 
(40 CFR 141.16 (a)). Other programs established by the Safe Drinking Water Act include the Sole Source 
Aquifer Program, the Wellhead Protection Program, and the Underground Injection Control Program. 

0 Clean Water Act of 1972 (33 U.S.C. 1251 et seq.)-This Act, which amended the Federal Water 
Pollution Control Act, was enacted to "restore and maintain the chemical, physical and biological integrity 
of the Nation's water." The Act prohibits the "discharge of toxic pollutants in toxic amounts" to navigable 
waters of the United States. Section 313 of the Clean Water Act requires all branches of the Federal 
Government engaged in any activity that might result in a discharge or runoff of pollutants to surface 
waters to comply with Federal, State, interstate, and local requirements. 

The Clean Water Act provides for water quality standards for the Nation's waterways, guidelines and 
limitations for effluent discharges from point-source discharges, and the National Pollutant Discharge 
Elimination System permit program. The National Pollutant Discharge Elimination System program is 
administered by the Water Management Division of the EPA pursuant to regulations in 40 CFR Part 122 
et seq. 

Sections 40 I through 405 of the Water Quality Act of 1987 added Section 402(p) to the Clean Water Act, 
requiring that the EPA establish regulations for permits for storm water discharges associated with 
industrial activity. Stormwater provisions of the National Pollutant Discharge Elimination System 
program are set forth at 40 CFR 122.26. 

0 Solid Waste Disposal Act, as amended by the Resource Conservation and Recovery Act 
(42 U.S.C. 6901 et seq.)-The transportation, treatment, storage, or disposal of hazardous and 
nonhazardous waste is regulated under the Solid Waste Disposal Act of 1965, as amended by the Resource 
Conservation and Recovery Act in 1976 and the Hazardous and Solid Waste Amendments of 1984. Under 
Resource Conservation and Recovery Act, EPA defines and identifies hazardous wastes, establishes 
standards for its transportation, treatment, storage, and disposal, and requires permits for persons engaged 
in hazardous waste activities. Section 3006 of the Act (42 U.S.C. 6926) allows States to establish and 
administer those permit programs with EPA approval. The EPA regulations implementing the Resource 
Conservation and Recovery Act are found in 40 CFR Parts 260 through 283. 

Regulations imposed on a generator or a treatment, storage, and/or disposal facility vary according to the 
type and quantity of material or waste generated, treated, stored, and/or disposed of. The method of 
treatment, storage, and/or disposal also impacts the extent and complexity of the requirements. 

0 Federal Facility Compliance Act of 1992 (42 U.S.C. 6961 et seq.)-This Act made all Resource 
Conservation and Recovery Act provisions, including fines and penalties for violations, applicable to 
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Federal facilities by waiving sovereign immunity for such violations. However, Section 1 02© of the Act 
delayed that waiver (and therefore the liability for Resource Conservation and Recovery Act penalties) for 
three years for storage of mixed waste at Federal facilities, and continued that delay indefinitely for mixed 
waste storage at DOE facilities so long as DOE submits a plan for that storage for State or EPA approval 
and complies with a Consent Order incorporating the approved plan. 

0 National Historic Preservation Act of 1996, as amended (16 U.S.C. 470 et seq.)-This Act provides 
that sites with significant national historic value be placed on the National Register of Historic Places 
maintained by the Secretary of the Interior. No permits or certifications are required under the Act. 
However, if a particular Federal activity may impact a historic property resource, consultation with the 
Advisory Council on Historic Preservation is required by 16 U.S.C. 470 f. Such consultation usually 
generates a Memorandum of Agreement, including stipulations that must be followed to minimize adverse 
impacts. Coordination with the State Historic Preservation Officer is also undertaken to ensure that 
potentially significant sites are properly identified and appropriate mitigative actions are implemented. 

0 Endangered Species Act (16 U.S.C. 1531 et seq.)-This Act, enacted in 1973, is intended to prevent the 
further decline of endangered and threatened species and to restore these species and their habitats. 
Section 7 of the Act requires Federal agencies having reason to believe that a prospective action may affect 
an endangered or threatened species or its habitat to consult with the Department of the Interior to ensure 
that the action does not jeopardize the species or destroy its habitat. If, despite reasonable and prudent 
measures to avoid or minimize such impacts, the species or its habitat would be jeopardized by the action, 
a review process is specified to determine whether the action may proceed. 

0 Occupational Safety and Health Act of 1970 (29 U.S.C. 651 et seq.)-This Act establishes standards 
for safe and healthful working conditions in places of employment throughout the United States. The Act 
is administered and enforced by the Occupational Safety and Health Administration, a U.S. Department 
of Labor agency. Although the Occupational Safety and Health Administration and the EPA both have 
a mandate to reduce exposures to toxic substances, the Occupational Safety and Health Administration's 
jurisdiction is limited to safety and health conditions that exist in the workplace environment. 

Under the Act, it is the duty of each employer to furnish employees a place of employment free of 
recognized hazards likely to cause death or serious physical harm. Employees have a duty to comply with 
the occupational safety and health standards and all rules, regulations, and orders issued under the Act. 
The Occupational Safety and Health Administration regulations (29 CFR) establish specific standards 
telling employers what must be done to achieve a safe and healthful working environment. Government 
agencies, including DOE, are not technically subject to the Occupational Safety and Health Administration 
regulations; but are required (by 29 U.S.C. 668) to establish their own occupational safety and health 
programs for their places of employment which are consistent with the Occupational Safety and Health 
Administration standards. DOE does so through DOE Orders, standards that contractors must meet as 
applicable to their work at Government-owned, contractor-operated facilities (DOE Order 5480.1B, 
5483.1A). DOE keeps and makes available the various records of minor illnesses, injuries, and 
work-related deaths as required by the Occupational Safety and Health Administration regulations. 

0 Toxic Substances Control Act of 1976 (15 USC 2601 et seq.)-The Toxic Substances Control Act 
provides the U.S. EPA with the authority to require testing of chemical substances entering the 
environment and to regulate them as necessary. The law complements and expands existing toxic 
substance laws, such as § 112 of the Clean Air Act and §307 of the Clean Water Act. The Toxic 
Substances Control Act also regulates the treatment, storage, and disposal of polychlorinated biphenyls, 
chlorofluorocarbons, asbestos, dioxins, certain metal-working fluids, and hexavalent chromium. Asbestos 
regulations under the Toxic Substances Control Act were ultimately overturned. However, regulations 
pertaining to asbestos removal, storage, and disposal are promulgated through the National Emission 
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Standard for Hazardous Air Pollutants Program (40 CFR 61, Subpart M). For chlorofluorocarbons, 
Title VI of the Clean Air Act Amendments of 1990 requires a reduction of chlorofluorocarbons beginning 
in 1991, and prohibits production after the year 2000. 

5.1.2 Executive Orders 

Figure 5-2 illustrates the applicable Executive Orders. These orders are summarized as follows: 

0 Executive Order 11514 (Protection and Enhancement of Environmental Quality)-Executive 
Order 11514 requires Federal agencies to continually monitor and control their activities to protect and 
enhance the quality of the environment and to develop procedures to ensure the fullest practicable 
provision of timely public information and understanding of the Federal plans and programs with 
environmental impact into obtain the views of interested parties. DOE issued regulations (1 0 CFR 
Part 1021) and DOE Order 5440.1E for compliance with this Executive Order. 

0 Executive Order 11593 (National Historic Preservation) (May 13, 1971)- Executive Order 11593 
directs Federal agencies to locate, inventory, and nominate properties under their jurisdiction or control 
to the National Register of Historic Places if those properties qualify. This process requires DOE to 
provide the Advisory Council on Historic Preservation the opportunity to comment on the possible impacts 
of the proposed activity on any potential eligible or listed resources. 

Executive Order 11514 

Protection and 
Enhancement of 

Environmental Quality 

Executive Order 12580 

Superfund 
Implementation 

Execu11ve Order 11593 

National Historic 
Preservation 

Execut1ve Order 12856 

Rlght·to-Know Laws 
end Pollution 
Prevention 

Requirements 

Executive Order 12088 

Federal Compliance 
with Pollution 

Control Standanlaments 

Execut1ve Order 12898 

Environmental 
Justice 

Figure 5-2 Executive Orders 

0 Executive Order 12088 (Federal Compliance with Pollution Control Standards) (October 13, 1978), 
as amended by Executive Order 12580 (January 23, 1987) Federal Compliance with Pollution 
Control Standards-Executive Order 12088 directs Federal agencies to comply with applicable 
administrative and procedural pollution control standards established by, but not limited to, the Clean Air 
Act, the Noise Control Act, the Clean Water Act, the Safe Drinking Water Act, the Toxic Substances 
Control Act (15 USC §2061 et seq.), and the Resource Conservation and Recovery Act. 

0 Executive Order 12580 (Superfund Implementation)-Executive Order 12580 delegates to the heads 
of executive departments and agencies the responsibility for undertaking remedial actions for releases, or 
threatened releases that are not on the National Priority List and removal actions other than emergencies 
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where the release is from any facility under the jurisdiction or control of executive departments and 
agencies. 

0 Executive Order 12856 (Right-to-Know Laws and Pollution Prevention Requirements)-Executive 
Order 12856 requires all Federal agencies to reduce the toxic chemicals entering any waste stream. This 
Order also requires Federal agencies to report toxic chemicals entering waste streams; improve emergency 
planning, response, and accident notification; and encourage clean technologies and testing of innovative 
prevention technologies. 

0 Executive Order 12898 (Environmental Justice)-Executive Order 12898 requires Federal agencies 
to identify and address disproportionately high and adverse human health or environmental effects of its 
programs, policies, and activities on minority populations and low-income populations. 

5.1.3 DOE Regulations and Orders 

Through the authority of the Atomic Energy Act, DOE is responsible for establishing a comprehensive health, 
safety, and environmental program for its facilities. DOE Orders are issued in support of health, safety, and 
environmental programs. The major DOE Orders, notices, and standards pertaining to the proposed action and 
alternatives are listed in Table 5-1. 
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DOE Order/ 
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5480.18 Environmental, Safety and Health Program for DOE Operations (9-23-86; Chg. 4, 3-27-90) 

5480.188 Nuclear Facility Training Accreditation Program (08-31-94) 

5480.19 Conduct of Operations Requirements for DOE Facilities (7-9-90; Chg.l, 5-18-92) 

5480.20A Personnel Selection, Qualification, and Training Requirements for DOE Nuclear Facilities (11-15-94) 

5480.21 Unreviewed Safety Questions (12-24-91) 

5480.22 Technical Safety Requirements (2-25-92; Chg. 2, 1-23-96) 

5480.23 Nuclear Safety Analysis Reports (4-10-92; Chg. 1, 3-10-94) 

5480.27 Equipment Qualification for Reactor and Nonreactor Nuclear Facilities (1-15-93) 

5480.4 Environmental Protection, Safety, and Health Protection Standards (5-15-84; Chg. 4, 1-7-93) 

5480.6 Safety of Department of Energy-Owned Nuclear Reactors (9-23-86) 

5482.18 Environment, Safety, and Health Appraisal Program (9-23-86; Chg. 1, 11-18-91) 

Emergency Preparedness 

5530.3 Radiological Assistance Program (1-14-92; Chg. 1, 4-1 0-92) 

5530.5 Federal Radiological Monitoring and Assessment Center (7-10-92; Chg. 1, 12-2-92) 

Defense Programs 

5610.14 Transportation Safeguards System Program Operations (5-12-93) 

5633.38 Control and Accountability of Nuclear Materials (9-7 -1994) 

5660.18 Management of Nuclear Materials (5-26-1994) 

Energy Programs and Policies-General 

5700.6C Quality Assurance (8-21-91; Chg. 1, 5-10-96) 

Energy Research and Technology 

5820.2A Radioactive Waste Management (9-26-88) 

Design 

6430.1A General Design Criteria (4-6-89) 

Notices 

N 251.4 Site Safety Representatives (09-29-95) 

N 251.4 Safety Analysis and Review System (9-29-95) 

N 251.6 Comprehensive Environmental Response, Compensation, and Liability Act Requirements (09-29-95) 

N441.1 Department of Energy Laboratory Accreditation Program for Personnel Dosimetry (09-30-95) 

N441.1 Radiation Protection for Occupational Workers (09-30-95) 

Standards 

STD-30 13-96 Criteria for Preparing and Packaging Plutonium Metals and Oxides for Long-Term Storage (09-96; 
supersedes DOE-STD-3013-94) 

• New DOE numbering system, by functional area; within 2 years, the numbering system for these orders will be converted to the 
new DOE numbering system (3 digit). 

DOE regulations are found in 10 CFR. These regulations address areas such as energy conservation, 
administrative requirements and procedures, nuclear safety, and classified information. For the purposes of 
this EIS, relevant regulations and draft regulations include 10 CFR Part 834, Radiation Protection of the Public 
and the Environment; 10 CFR Part 835, Occupational Radiation Protection; 10 CFR Part 1021, Compliance 
with NEPA; and 10 CFR Part 1022, Compliance with Floodplains/Wetlands Environmental Review 
Requirements. DOE has enacted occupational radiation protection standards to protect government and 
contractor employees. These standards are set forth in 10 CFR Part 835, Occupational Radiation Protection, 
which establishes radiation protection standards, limits, and program requirements for protecting individuals 
from ionizing radiation resulting from the activities conducted by DOE and its contractors. Activities may 
include, but are not limited to, design, construction, or operation of facilities. DOE Orders set forth policy and 
the programs and internal procedures for implementing those policies. 
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5.1.4 State Environmental Statutes and Regulations 

Figure 5-3 illustrates agreements between the States and DOE relevant to the proposed action and alternatives. 
These agreements and compliance orders are summarized below. 

Residues Environmental Transuranic Water Quality Restoration Waste 

Mixed Residue Rocky Flats Cleanup The Agreement for Federal Facility 
Settlement Agreement Agreement Consultation and Agreement 
and Compliance Order 

Savannah River Site 
Cooperation for 

on Consent Transuranic Waste 
No. 89·1 0-30-01 Federal Facility 

Compliance Agreement 

Figure 5-3 Legal Agreements and Compliance Orders 

5.1.4.1 The State of Colorado 

Mixed Waste 

Federal Facility 
Agreement 

Before 1989, management of plutonium residues and scrub alloy at the Rocky Flats Environmental Technology 
Site (Rocky Flats) was governed by the Atomic Energy Act. However, in 1989 the State of Colorado 
determined that a portion of the residues were mixed with hazardous waste and therefore subject to the 
Colorado Hazardous Waste Act (CRS 25-15-101 et seq.). The Colorado Department of Health and 
Environment has been delegated primary Resource Conservation and Recovery Act authority by the EPA, 
including permitting requirements. Activities associated with the mixed residues must comply with Colorado's 
hazardous and mixed waste generator, treatment, storage, disposal, and transportation requirements found in 
6 Colorado Code of Regulations Chapter 1007, Article 3, Parts 99, 100, and 260-268. Currently, all of the 
mixed residues are in compliance with the Colorado Resource Conservation Act regulations. Along with the 
delegation of authority for Resource Conservation and Recovery, the EPA has delegated Clean Air Act and 
Clean Water Act authority to the State of Colorado. 

The Colorado Air Quality Control Board has authority for air pollutants other than radioactive materials. 
Colorado submitted a State Implementation Plan that was approved by the EPA, that gives them primary 
permitting and enforcement authority. The governing regulations are found in the Colorado Air Pollution 
Prevention and Control Act implementing regulations, 5 Colorado Code of Regulations 1001. Of particular 
relevance to this EIS are Regulations No. 3 and No. 8. Regulation No. 3 requires Rocky Flats to file Air 
Pollutant Emission Notices to summarize nonradiological air emissions. Air Pollutant Emission Notices 
include an estimate of quantity and composition of air emissions generated from source operations. In addition 
to Air Pollutant Emission Notices, operating and construction air permits are required. Regulation No. 8 
implements the Federal National Emission Standards for Hazardous Air Pollutants program for nonradioactive 
hazardous air pollutants in the State of Colorado. The Colorado Air Quality Control Board sets work 
standards, emission limitations, and ambient air standards for hazardous air pollutants. Colorado is in the 
process of gaining EPA approval of a radionuclide National Emission Standards for Hazardous Air Pollutants 
program. The current EPA requirement limits the radiation dose to the public from airborne radionuclide 
emissions to 10 mrernlyr effective dose equivalent. Once Colorado obtains approval of its program, this 
standard could be more stringent for Rocky Flats. 

The State of Colorado established the Colorado Water Quality Control Commission to implement the Federal 
National Pollutant Discharge Elimination System permit program, except for Federal facilities such as Rocky 
Flats. Consequently, although the Colorado Water Quality Control Commission sets the applicable effluent 
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limitations for surface water quality that Rocky Flats must comply with, the EPA issues and administers 
National Pollutant Discharge Elimination System permitting. The State does ratify issuance of Federal permits 
and has the ability to veto the permit if it does not contain sufficient terms to protect all ambient segment water 
quality standards. 

The Site was issued its original National Pollutant Discharge Elimination System permit m 197 4 
(#C0-0001333). The permit was reissued by the EPA in 1984, expired in 1989, and was modified and 
extended administratively by the National Pollutant Discharge Elimination System Federal Facility Compliance 
Agreement in March 1991. Key modifications included (1) eliminating two inactive discharge points and 
establishing new monitoring parameters for the other discharge locations, (2) changing one "point of 
compliance" location from Pond B-3 to the wastewater treatment plant, and (3) adding monitoring 
requirements for total chromium and whole effluent toxicity at terminal ponds A-4, B-5, and C-2 (the only 
ponds capable of discharging water offsite). 

A revised, draft National Pollutant Discharge Elimination System permit (still in the draft stage as of 1996) 
was issued to the Site in February 1994. When finalized, this permit is expected to change the Site's discharge 
points to the wastewater treatment plant, Building 374 product water, and six storm water monitoring stations. 
Until the new permit is in effect, the terms and conditions of the existing National Pollutant Discharge 
Elimination System permit remain in effect. The draft National Pollutant Discharge Elimination System 
permit's monitoring requirements, sampling locations, analytical parameters, and sampling frequency details 
are not yet finalized. 

The final permit is expected to apply numeric standards to wastewater treatment plant discharges. It is also 
expected to require implementation of "best management practices" for storm water. Storm water quality has 
a direct influence on Site pond water quality because storm water generally has high sediment loads that can 
carry contaminants into the ponds. Although the National Pollutant Discharge Elimination System permit has 
historically regulated discharges from the Site's detention ponds rather than to the ponds, the draft permit 
regulates wastewater treatment plant and storm water discharges from the developed portion of the Site prior 
to entering the A-, B-, and C-Series ponds. Storm water discharges would be regulated from six locations 
within the developed portion of the Site. The draft permit requires that existing best management practices 
for storm water continue to be implemented until the EPA approves the Site's Stormwater Pollution 
Prevention Plan. 

The draft National Pollutant Discharge Elimination System permit is also expected to require that footing drain 
(e.g., building drain) discharges be monitored. Footing drain systems for buildings and structures in the 
Industrial Area are potential sources of contaminants for surface water at the Site. Water collected in the 
footing drains is discharged to storm sewers, sanitary sewers, building sumps, or surface outfalls and may reach 
Site ponds either through exfiltration of water from the sewers or through direct discharge to surface outfalls. 
Specific examples of footing drain flows that may affect Site ponds include outfalls for Buildings 317/374, 
707, and 774. While the volume of water in the footing drains is not large compared to storm runoff, 
substantial concentrations of chemical contaminants could occur. 

Water quality is tested at various discharge points and is compared against site-specific stream standards set 
by the Colorado Water Quality Control Commission. This dual compliance responsibility is based on the 
Site's status as a Federal facility. While the EPA has authorized the State of Colorado to implement the 
Federal National Pollutant Discharge Elimination System permit program for Colorado waters, the State's 
authority does not extend to Federal facilities such as the Site. Therefore, the EPA retains authority for issuing 
National Pollutant Discharge Elimination System permits for the Site. The State's authority derives primarily 
from the stipulation in the Clean Water Act that each State must certify that National Pollutant Discharge 
Elimination System permit conditions are consistent with its own water quality standards. 
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The respective roles and responsibilities of the EPA and the State of Colorado in regulating the quality of water 
onsite: and offsite are clarified in the National Pollutant Discharge Elimination System Federal Facility 
Compliance Agreement (Section 6.5.11). 

In March 1990, the Colorado Water Quality Control Commission adopted site-specific water quality standards 
in lieu of statewide standards for Woman Creek, Walnut Creek, Standley Lake, and Great Western Reservoir. 
The Commission determined that the site-specific standards were appropriate to establish extra protection for 
Great Western Reservoir and Standley Lake. As a result, specific stream standards for Woman Creek and 
Walnut Creek were adopted for organic and inorganic chemicals, metals, radionuclides, and certain physical 
and biological parameters. "Segment 4" standards adopted for tributaries downstream of the Site's detention 
ponds were more stringent than "Segment 5" standards adopted for tributaries upstream of these ponds. 

In January and April1995, the Commission issued additional revisions to the standards for Walnut Creek and 
Woman Creek drainages (e.g., resegmenting portions of Walnut Creek and eliminating the unionized ammonia 
standards for those segments). The EPA has not yet issued the National Pollutant Discharge Elimination 
System permit reflecting the Commission's water quality standards; however, the Site is abiding by them. 
Water is discharged from the Site only with the concurrence of the Colorado Department of Public Health and 
Environment. 

The Colorado Water Quality Control Commission has established radionuclide standards for gross alpha, gross 
beta, plutonium, americium, tritium, and uranium that were not health-based but based, on existing ambient 
quality. DOE consistently claimed that the standards were too stringent and inconsistent with the statewide 
standard. As part of the Rocky Flats Cleanup Agreement (see Agreements), DOE, the EPA, and the Colorado 
Department of Health and Environment agreed to multiple action levels that will be proposed for approval to 
the Colorado Water Quality Control Commission, including a health-based standard for radionuclides. 

The Colorado Water Quality Control Commission made the following rulings at its December 1996 
rulemaking on water quality regulations affecting Rocky Flats: (1) repealed the site-specific radionuclide 
standard of 0.05 pCi/L and adopted a statewide standard of 0.15 pCi/L and (2) granted Rocky Flats a 
temporary modification of the nitrate standard to 100 mg/L (an increase from the existing 10 mg/L). 

0 Agreements-On November 3, 1989, DOE, the Colorado Department of Public Health and Environment, 
and the EPA signed the Mixed Residue Settlement Agreement and Compliance Order on Consent 
No. 89-10-30-01 to address the issue of alleged violations of the Resource Conservation and Recovery Act 
pertaining to proper waste management of mixed residues. The Sierra Club civil lawsuit was decided on 
August 13, 1991, whereby DOE was directed to either obtain a Resource Conservation and Recovery Act 
permit within two years for the existing inventory of mixed residues or suspend all Site operations 
generating mixed waste. As of February 7, 1995, the mixed residues are fully permitted and in compliance 
with the Colorado hazardous waste regulations. Although several subsequent judicial and administrative 
orders occurred, currently only one governs the residues. Consent No. 93-04-23-01 requires the 
preparation of the Mixed Residue Reduction Report and that DOE process the backlog of mixed residues 
into shippable or disposable form as expeditiously as possible. 

The Rocky Flats Cleanup Agreement, issued on July 19, 1996, is the legal document that identifies the 
relationship between DOE, the EPA, and the Colorado Department of Public Health and Environment 
during cleanup of the Site. The goal of the Agreement is to create a coordinated approach, using one set 
of consistent environmental requirements and a process for reaching specific decisions within targeted time 
frames. The document provides a legal framework for guiding individual cleanup and waste management 
decisions for environmental restoration without predetermining those decisions. The Rocky Flats Cleanup 
Agreement does not govern the management of special nuclear materials or residues, nor does it govern 
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the management of building deactivation and decontamination as long as DOE has a mission for those 
facilities. 

5.1.4.2 The State of South Carolina 

Materials shipped from Rocky Flats to the Savannah River Site for treatment, storage, or disposal are required 
to comply with State of South Carolina laws and regulations. The hazardous waste component of mixed 
residues are regulated by the South Carolina Department of Health and Environmental Control Resource 
Conservation and Recovery Act implementing regulations R.61-79.260 through 270. The South Carolina 
Department of Health and Environmental Control currently does not have land disposal restriction waste 
authority; therefore, Federal standards would apply. In addition to hazardous waste requirements, South 
Carolina air and water standards would apply. The South Carolina Department of Health and Environmental 
Control has been delegated primary enforcement authority. Under the South Carolina Pollution Control Act, 
the South Carolina Department of Health and Environmental Control operates a permitting program for both 
air and water. Air permits include operating and construction permits. Furthermore, for facilities within South 
Carolina, the EPA has maintained authority over radionuclide emissions. The South Carolina Department of 
Health and Environmental Control has lead authority for regulating all other Clean Air Act hazardous air 
pollutants. 

0 Agreements-DOE, the EPA, and the South Carolina Department of Health and Environmental Control 
signed a Federal Facility Compliance Agreement to coordinate cleanup at the Savannah River Site. In 
addition, DOE and the EPA signed a Federal Facility Agreement regarding land disposal restriction of 
mixed waste at Savannah River Site. Among other things, the agreement requires Savannah River Site 
to provide status reports on construction and operation of various waste management facilities and to 
obtain permits for the construction and operation of additional facilities to meet DOE's needs for treatment 
of mixed waste. 

5.1.4.3 The State of New Mexico 

Management of residues and scrub alloy within the State of New Mexico is governed by the New Mexico 
Health and Environmental Department, Environmental Improvement Division. The New Mexico 
Environmental Improvement Division has responsibility for enforcement of compliance with the New Mexico 
Hazardous Waste Act, the New Mexico Water Quality Act, and the New Mexico Air Quality Control Act. 

0 Agreements-The Agreement for Consultation and Cooperation for Transuranic Waste was signed by 
the State of New Mexico and DOE on April 18, 1988. The agreement specifies the requirements for the 
packaging, labeling, and transportation of transuranic waste to the Waste Isolation Pilot Plant (WIPP). 
WIPP is one of the potential disposal sites for Rocky Flats transuranic and transuranic-mixed wastes. 

5.2 REGULATIONS FOR RADIOACTIVE MATERIAL PACKAGING AND TRANSPORTATION 

5.2.1 Nuclear Regulatory Commission Packaging Certification 

Nuclear Regulatory Commission regulations applicable to the transportation of radioactive materials are found 
in 10 CFR Part 71, which includes detailed packaging design requirements and package certification testing 
requirements. Complete documentation of design and safety analysis and results of the required testing are 
submitted to the Nuclear Regulatory Commission to certify the package for use. Certification tests include: 
heat, physical drop onto an unyielding surface, water submersion, puncture by dropping package onto a steel 
bar, and gas tightness. 
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5.2.2 Hazardous and Radioactive Materials Transportation Regulations 

Transportation of hazardous and radioactive materials, substances, and wastes is governed by Department of 
Transportation, Nuclear Regulatory Commission, and the EPA regulations. These regulations may be found 
in 49 CFR Parts 171 through 178, 49 CFR Parts 383 through 397, 10 CFR Part 71, and 40 CFR Parts 262 and 
265, respectively. 

Department of Transportation regulations contain requirements for identifying a material as hazardous or 
radioactive. These regulations interface with the Nuclear Regulatory Commission or the EPA regulations for 
identifying material, but the Department of Transportation hazardous material regulations govern the hazard 
communication (such as marking, hazard labeling, vehicle placarding, and emergency response telephone 
number) and shipping requirements (such as required entries on shipping papers or the EPA waste manifests). 

The EPA regulations pertaining to hazardous waste transportation are found in 40 CFR Parts 262 and 265. 
These regulations address labeling and record keeping requirements, including the use of the EPA waste 
manifest, which is the required shipping paper for transporting Resource Conservation and Recovery Act 
regulated hazardous waste. 

Transportation casks are subject to numerous inspections and tests (10 CFR 71.87). These tests are designed 
to ensure that the cask components are properly assembled and meet applicable safety requirements. Tests and 
inspections are clearly identified in the Safety Analysis Report for Packaging and/or the Certificate of 
Compliance for each cask. Casks are loaded and inspected by registered users in compliance with approved 
qualilty assurance programs. Operations involving the casks are conducted in compliance with 10 CFR 71.91. 
Reports of defects or accidental mishandling are submitted to the Nuclear Regulatory Commission. 

0 Communications--Proper communication, provided by labels, markings, placarding, and shipping papers 
or other documents, assists in ensuring safe preparation and handling of transportation casks. Labels 
(49 CFR 172.403) applied to the cask document the contents and the amount of radiation emanating from 
the cask exterior (transport index). The transport index lists the ionizing radiation level (in mremlhr) at 
a distance of 1 m (3.3 ft) from the cask surface. 

In addition to the label requirements, markings (49 CFR Subpart D and 173.471) should be placed on the 
exterior of the cask to show the proper shipping name and the consignor and consignee in case the cask 
is separated from its original shipping documents (40 CFR 172.203). Transportation casks are required 
to be permanently marked with the designation "Type B," the owner's (or fabricator's) name and address, 
the Certificate of Compliance number, and the gross weight (10 CFR 71.83). 

Placards ( 49 CFR 172. 500), which indicate the radioactive nature of the contents, are applied to the 
transport vehicle or freight container holding the transportation cask. In the United States, spent nuclear 
fuel is a Highway Route Controlled Quantity that must be placarded according to 49 CFR 172.507. Each 
freight container must be placarded as required by 49 CFR Part 172 Subpart F of the Hazardous Materials 
Regulations [49 CFR 176.76(f)]. Placards provide the first responders to a traffic or transportation 
accident with initial information about the nature of the contents. 

Shipping papers should have entries identifying the following: the name of the shipper, emergency 
response telephone number, description of the spent nuclear fuel, and the shipper's certificate as described 
in 49 CFR Part 172 Subpart C. 

In addition, drivers of motor vehicles transporting spent nuclear fuel must have training in accordance with 
the requirements of 49 CFR 172.700. The training requirements include: familiarization with the 
regulations, emergency response information, and the spent nuclear fuel communication programs required 
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by the Occupational Safety and Health Administration. Drivers are also required to have training on the 
procedures necessary for safe operation of the vehicle. 

0 Ground Transport-Overland shipments (by rail car or by truck) are regulated by a variety of the 
Department of Transportation and Nuclear Regulatory Commission regulations dealing with packaging, 
notification, escorts and communication. In addition, there are specific regulations for carriage by truck 
and carriage by rail. 

A package shipped over land in exclusive-use closed transport vehicles may not exceed the following 
radiation levels as provided in 49 CFR 173.441(b): 

+ 200 mremlhr on the external surface of the package unless the following conditions are met, in which 
case the limit is 1,000 mremlhr: 

• The shipment is made in a closed transport vehicle 

• The package is secured within the vehicle so that its position remains fixed during transportation 

• There are no loading or unloading operations between the beginning and the end of the 
transportation 

+ 200 mremlhr at any point on the outer surface of the vehicle, including the top and underside of the 
vehicle; or in the case of a flat-bed style vehicle, at any point on the vertical planes projected from the 
outer edges of the vehicle, on the upper surface of the load (or enclosure if used), and on the lower 
external surface of the vehicle 

+ 10 mremlhr at any point 2m (6.6 ft) from the outer lateral surfaces of the vehicle (excluding the top 
and underside of the vehicle); or in the case of a flat-bed style vehicle, at any point 2 m (6.6 ft) from 
the vertical planes projected by the outer edges of the vehicle (excluding the top and underside of the 
vehicle) 

+ 2 mremlhr in any normally occupied space. 

The shipper of record must comply with the requirements of 10 CFR 71.5 and 73.37. Section 71.5 
provides that all overland shipments must be in compliance with Department of Transportation and 
Nuclear Regulatory Commission regulations, which provide for security of irradiated reactor fuel. 

5.3 EMERGENCY MANAGEMENT AND RESPONSE LAWS AND OTHER REQUIREMENTS 

This section discusses laws and other requirements related to emergency management and response. Figures 
5-4 through 5-6 in the following subsections illustrate statutes, regulations, and Executive Orders applicable 
to emergency management and response for the proposed action and alternatives. 

5.3.1 Federal Statutes 

Figure 5-4 illustrates Federal statutes applicable to emergency planning and response. Summaries of these 
documents follow the figure. 

/ 
0 Emergency Planning and Community Right-to-Know Act of 1986 (42 U.S.C. 11001 et seq.) (also 

known 9s "SARA Title III")-This Act requires emergency planning and notice to communities and 
government agencies of the presence and release of specific chemicals. The EPA implements this Act 

' . 
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under regulations found at 40 CFR Parts 355, 370, and 372. Under Subtitle A of this Act, Federal 
facilities provide various information (such as inventories of specific chemicals used or stored and releases 
that occur from these sites) to the State Emergency Response Commission and to the Local Emergency 
Planning Committee to ensure that emergency plans are sufficient to respond to unplanned releases of 
hazardous substances. Implementation of the provisions of this Act began voluntarily in 1987, and 
inventory and annual emissions reporting began in 1988. In addition, DOE requires compliance with 
Title III as a matter of DOE policy. The requirements for this Act were promulgated by the EPA in 
40 CFR Parts 350 through 372. 

Emergency Planning 
and Community 

Right-to-Know Act 
of 1986 

(42 USC 11001 etseq.) 
(also known as 
"SARA Title Ill"} 

Public Law 93-288, 
as Amended by 

Public Law 1 0().707, 
"Robert T. Stafford 
Disaster Relief and 

Emergency 
Assistance Act," 

November 23, 1988 

Public Law 96-510, 
"Comprehensive 
Environmental 

Response, 
Compensation, and 

Liability Act of 1980," 
Section 1 04(i}, 
42 usc 9604(i) 

Toxic Substances 
Control Act 

(15 usc 2601} 

Figure 5-4 Federal Statutes Applicable to Emergency Management and Response 

0 Public Law 93-288, as Amended by Public Law 100-707, "Robert T. Stafford Disaster Relief and 
Emergency Assistance Act," November 23, 1988-This Act, as amended, provides an orderly and 
continuing means of assistance by the Federal Government to State and local governments in carrying out 
their responsibilities to alleviate the suffering and damage resulting from disasters. The President, in 
response to a State Governor's request, may declare an "emergency" or "major disaster," to provide 
Federal assistance under the Act. The President, in Executive Order 12148, delegated all functions, except 
those in Sections 301,401, and 409, to the Director, Federal Emergency Management Agency. The Act 
provides for the appointment of a Federal Coordinating Officer who will operate in the designated area 
with a State Coordinating Officer for the purpose of coordinating State and local disaster assistance efforts 
with those of the Federal Government. 

0 Public Law 96-510, "Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980," Section 104(1), 42 U.S.C. 9604(1)-More popularly known as "Superfund," this Act provides 
the needed general authority for Federal and State governments to respond directly to hazardous substances 
incidents. The Act requires reporting of spills, including radioactive spills, to the National Response 
Center. 

0 Public Law 98-473, Justice Assistance Act of 1984-These Department of Justice regulations implement 
the Emergency Federal Law Enforcement Assistance functions vested in the Attorney General. Those 
functions were established to assist State and local governments in responding to a law enforcement 
emergency. The Act defines the term "law enforcement emergency" as an uncommon situation which 
requires law enforcement, which is or threatens to become of serious or epidemic proportions, and with 
respect to which State and local resources are inadequate to protect the lives and property of citizens, or 
to enforce the criminal law. 

Emergencies that are not of an ongoing or chronic nature, such as the Mount Saint Helens volcanic 
eruption, are eligible for Federal law enforcement assistance. Such assistance is defined as funds, 

5-15 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technologv Site 

equipment, training, intelligence information, and personnel. Requests for assistance must be submitted 
in writing to the Attorney General by the chief executive office of a State. The Plan does not cover the 
provision of law enforcement assistance. Such assistance will be provided in accordance with the 
regulations referred to in this paragraph [28 CFR Part 65, implementing the Justice Assistance Act of 
1984] or pursuant to any other applicable authority of the Department of Justice. 

5.3.2 Executive Orders 

Figure S-5 illustrates Executive Orders applicable to emergency management and response. Summaries of 
these Executive Orders follow the figure. 

Execut1ve Order 12148 

"Federal Emergency 
Management" 
July 20, 1979 

Execut1ve Order 12656 

'Assignment of Emergency 
Preparedness Responsibilrties," 

November 1988 

Figure 5-S Executive Orders Applicable to Emergency Management and Response 

0 Executive Order 12148, "Federal Emergency Management," July 20, 1979-Executive Order 12148 
transfers functions and responsibilities associated with Federal emergency management to the Director, 
Federal Emergency Management Agency. The Order assigns the Director, Federal Emergency 
Management Agency, the responsibility to establish Federal policies for and to coordinate all civil defense 
and civil emergency planning, management, mitigation, and assistance functions of Executive Agencies. 

0 Executive Order 12656, "Assignment of Emergency Preparedness Responsibilities," November 
1988-Executive Order 12656 assigns emergency preparedness responsibilities to Federal departments 
and agencies. 

5.3.3 Federal Regulations Concerning Emergency Management 

Figure 5-6 illustrates Federal regulations applicable to emergency management and response. Summaries of 
these regulations follow the figure. 

Quantities of 
Radioactive Materials Occupational Safety Hazardous Materials 

:luirln~ and Health lllbles& Con deraton Adminlatratlon 
of the Need for an Emergency Response, Emergency Management Communications, 

Emergen2 Plan for Hazardous Waste and Assistance Emerr,ncy Response 
Respon lng to a Operations and (44 CFR 1.1) formation 

=ements Release Worker Right to Know (4 Part 172) (10 CFR 30.72 (29CFR) 
Schedule C) 

Figure S-6 Federal Regulations Applicable to Emergency Management and Response 
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0 Quantities of Radioactive Materials Requiring Consideration of the Need for an Emergency Plan 
for Responding to a Release (10 CFR 30.72 Schedule C)-This list is the basis for both the public and 
private sector to determine if the radiological materials they deal with must have an emergency response 
plan for unscheduled releases, and is one of the threshold criteria documents for DOE Hazards 
Assessments required by DOE Order 5500.3A, "Planning and Preparedness for Operational Emergencies." 
"Federal Radiological Emergency Response Plan," November 1985-Primarily discusses offsite Federal 
response in support of State and local governments with jurisdiction during a peacetime radiological 
emergency. 

0 Occupational Safety and Health Administration Emergency Response, Hazardous Waste 
Operations and Worker Right to Know (29 CFR)-This regulation sets down the Occupational Safety 
and Health Administration requirements for employee safety in a variety of working environments. The 
regulation addresses employee emergency and fire prevention plans (Section 1910.38), hazardous waste 
operations and emergency response (Section 1910.120), and hazards communication (Section 1910.1200) 
that enables employees to be aware of the dangers they face from hazardous materials at their workplace. 

0 Emergency Management and Assistance (44 CFR 1.1)-This regulation contains the policies and 
procedures for the Federal Emergency Management Act, National Flood Insurance Program, Federal 
Crime Insurance Program, Fire Prevention and Control Program, Disaster Assistance Program, and 
Preparedness Program including radiological planning and preparedness. 

0 Hazardous Materials Tables & Communications, Emergency Response Information Requirements 
(49 CFR Part 172)-The regulatory requirements for marking, labeling, placarding, and documenting 
hazardous materials shipments are defined in this regulation. The regulation also specifies the 
requirements for providing hazardous material information and training. 

5.3.4 Emergency Planning 

During peacetime radiological emergencies that occur outside of Federal jurisdiction, Federal agencies support 
State: and local governments with jurisdiction for the emergency. The Federal Radiological Emergency 
Response Plan of November 1985 describes the Federal government's concept of operations for this support. 
The plan outlines policies and planning assumptions that underlie the concept of operations. It also specifies 
authorities and responsibilities for those Federal agencies that play a significant role during an emergency. 
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6. LIST OF PREPARERS 

CHARLES R. HEAD, DEPARTMENT OF ENERGY 
EIS RESPONSIBILITIES: DOE EIS PROJECT MANAGER 

Education: 

Experience/ 
Technical Specialty: 

M.S., Control Theory, George Washington University 
B.S., Electrical Engineering, Rice University 

Thirty-two years. Nuclear safety oversight, safeguards and security 
requirements, Tiger Team assessments, spent fuel storage. 

PATRXCK J. WELLS, DEPARTMENT OF ENERGY 
EIS RESPONSIBILITIES: DOE EIS DEPUTY PROJECT MANAGER 

Education: 

Experience/ 
Technical Specialty: 

M.S., Engineering Management, George Washington University 
B.S., Civil Engineering, Marquette University 

Thirteen years. Occupational safety and health, oversight system acquisition, 
reliability, maintainability. 

ARNOLD E. GUEVARA, DEPARTMENT OF ENERGY 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 

Experience/ 
Technical Specialty: 

M.S., Engineering Management, George Washington University 
B.S., Chemical Engineering, Tulane University 

Sixteen years. Environmental restoration, project and policy analysis, nuclear 
materials management. 

TRACY MUSTIN, DEPARTMENT OF ENERGY 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 
Experience/ 
Technical Specialty: 

B.S., Chemical Engineering, North Carolina State University 

Six years. Nuclear material stabilization, environmental assessment, 
environmental compliance. 

CARL. SYKES, DEPARTMENT OF ENERGY, ROCKY FLATS FIELD OFFICE 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: M.S., Environmental Policy and Management, University of Denver 
B.S., Chemical and Petroleum Refining Engineering, Colorado School of Mines 

Experience/ 
Technical Specialty: Sixteen years. Nuclear operations, nuclear materials management, environmental 

regulatory compliance. 
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ABE ZEITOUN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION (SAIC) 
EIS RESPONSIBILITIES: SAIC PROJECT MANAGER, PURPOSE AND NEED, AND ALTERNATIVES 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Environmental Sciences, Michigan State University 
M.S., Fisheries, Michigan State University 
B.S., Chemistry & Zoology, University of Alexandria 

Twenty-five years. Environmental regulatory compliance and assessments, 
social impacts, mitigation of adverse impacts. 

D. JANE AARON, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 

Experience/ 
Technical Specialty: 

M.S., Environmental Policy and Management, University of Denver 
B.S., Environmental Design, University of Colorado at Boulder 

Six years. Environmental regulatory compliance and analysis, environmental 
justice, cultural resource management. 

PAULA W. AUSTXN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PUBLIC SCOPING AND HEARINGS AND SUMMARY 

Education: 
Experience/ 
Technical Specialty: 

B.S., Management and Technology, University of Maryland 

Twenty years. Nuclear and waste management policy analysis, technical writing, 
and communications. 

RAKESH BAHADUR, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: ENVIRONMENTAL JUSTICE AND GEOGRAPHIC INFORMATION SYSTEMS (GIS) 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Groundwater Hydrology, Colorado State University 
M.S., Groundwater Hydrology, Colorado State University 
M.Sc., Geology, Punjab University 

Seventeen years. Hydrology, water pollution and hazardous waste management, 
site characterization, environmental assessment, risk assessment, modeling, high
resolution simulation. 

LOUIS C. BORGHI, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: CHEMICAL CONSEQUENCES AND AFFECTED ENVIRONMENT 

Education: 

Experience/ 
Technical Specialty: 

M.S., Ecology, Pennsylvania State University 
B.A., Biology, LaSalle University 

Twenty years. Environmental fate, chemical risk assessment evaluations. 

BURRUS M. CARNAHAN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: NONPROLIFERATION CONSEQUENCES 

Education: 

Experience/ 
Technical Specialty: 
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LL.M., International Law, University of Michigan 
J.D., Northwestern University 
B.A., Political Science, Drake University 

Nineteen years. Nuclear nonproliferation agreement negotiation and policies. 
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SYDEL CAVANAUGH, SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 
ElS RESPONSIBILITIES: APPUCABLE REGULATIONS 

Education: 
Experience/ 
Technical Specialty: 

B.A., Interdisciplinary Studies -Personnel/Sociology, University of Maryland 

Eleven years. Public participation, technical writing, and communications. 

HARRY CHERNOFF, SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 
ElS RESPONSIBILITIES: COSTS AND SOCIOECONOMICS 

Education: 

Experience/ 
Technical Specialty: 

M.B.A., Marymount University 
B.A., Economics, College of William & Mary 

Eighteen years. Energy economics, policy and regulatory analysis, 
socioeconomics, financial and economic analysis. 

ALVA L. COLUNS, JR., SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: DESCRIPTION OF ALTERNATIVES AND PROCESSING TECHNOLOGIES, SAIC DEPUTY 

PROJECT MANAGER 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Inorganic Chemistry, Duke University 
M.B.A., Public Sector Management, Wharton Graduate School, University of 

Pennsylvania 
M.A., Inorganic Chemistry, Duke University 
A.B., Chemistry, Oberlin College 

Twenty years. Strategic and program planning, methodology development, 
plutonium costing methodologies. 

GARY M. DEMOSS, SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: TRANSPORTATION CONSEQUENCES 

Education: M.S., Engineering Administration, Virginia Polytechnic Institute 
B.S., Mechanical Engineering, University of Virginia 

Experience/ 
Technical Specialty: Sixteen years. Transportation risk analysis and reliability and safety engineering. 

MEL fEATHER, SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 
ElS RESPONSIBILITIES: RESIDUES CHARACTERISTICS AND ALTERNATIVES 

Education: M.S., Engineering Physics, University of Virginia 
B.S., Nuclear Engineering, University of Virginia 

Experience/ 
Technical Specialty: Fourteen years. Nuclear material production, waste isolation safety, plutonium 

disposition. 

CONSTANCE M. HAGA, SCIENCE APPUCATIONS INTERNATIONAL CO"-PORATION 
EIS RESPONSIBILITIES: AIR QUAUTY IMPACTS AND ASSESSMENTS 

Education: 

Experience/ 
Technical Specialty: 

B.S., Meteorology from the Pennsylvania State University 

Twelve years. Air quality impacts and assessments. 
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fREDERICK R. HEARTY, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RESPONSE TO PUBLIC INQUIRIES, RADIOLOGICAL ANALYSIS 

Education: 

Experience/ 
Technical Specialty: 

M.S., Technology Management, State University of New York at Stony Brook 
B.A., Mathematics, University of Colorado 

Twenty-five years. Nuclear facility operations, testing, startup, and maintenance 
planning. 

STEVE HOWARD, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 
Experience/ 
Technical Specialty: 

B.S., Civil Engineering, Virginia Polytechnic Institute 

Twenty years. Waste disposal facility project management. 

CLARK 8. HYDER, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: TRANSPORTATION AND EMERGENCY PLANNING 

Education: 

Experience/ 
Technical Specialty: 

B.S., Emergency Management, North Texas State University 
B.A., Economics, North Texas State University 

Eleven years. Emergency management, transportation management, 
transportation emergency preparedness planning. 

RAVI KANDA, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: CHEMICAL CONSEQUENCES 

Education: 

Experience/ 
Technical Specialty: 

M.S., Environmental Engineering, University of Cincinnati 
Bachelor of Technology, Mechanical Engineering, Indian Institute of 

Technology, Bombay, India 

Two years. Air quality modeling. 

ROY KARIMI, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RADIOLOGICAL IMPACT ASSESSMENTS AND ACCIDENTS 

Education: 

Experience/ 
Technical Specialty: 

Sc.D., Nuclear Engineering, Massachusetts Institute of Technology 
N.E., Nuclear Engineering, Massachusetts Institute of Technology 
M.S., Nuclear Engineering, Massachusetts Institute of Technology 
B.S., Chemical Engineering, Abadan Institute of Technology 

Twenty-one years. Nuclear powerplant safety, risk and reliability analysis, 
design analysis, criticality analysis, probabilistic risk assessment. 

TODD MILLER, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: IMPACT AND ACCIDENT ASSESSMENTS 

Education: 

Experience/ 
Technical Specialty: 
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M.C.E., Structural Engineering, The Catholic University of America 
B.S., Civil Engineering, Worcester Polytechnic Institute 

Six years. Structural analysis, accident analysis, hazardous waste management 
and assessment, radiological assessments. 
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lOFU MISHIMA, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RADIOLOGICAL AND ACCIDENT IMPACTS 

Education: B.S., Chemistry, Wayne University 
Experience/ 
Technical Specialty: Forty-two years. Fractional airborne release of radionuclides, plutonium material 

behavior, plutonium storage safety issues, alternative plutonium shipping forms. 

JOHN NUCKLES, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: CHEMICAL CONSEQUENCES 

Education: 

Experience/ 
Technical Specialty: 

M.S., Environmental Planning, University of Virginia 
B.S., Mechanical Engineering, University of Virginia 

Nine years. Air quality modeling and GIS applications. 

WILLIAM 8. SAMUELS, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: ENVIRONMENTAL JUSTICE AND GEOGRAPHIC INFORMATION SYSTEMS (GIS) 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Biology, Fordham University 
M.S., Marine Science, Long Island University 
B.S., Biology & Geology, University of Rochester 

Eighteen years. GIS applications and computer simulation and mathematical 
modeling. 

PETE SANFORD, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS 'JESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 

Experience/ 
Technical Specialty: 

M.S., Engineering/Metallurgical Engineering/Extractive Metallurgy, Colorado 
School of Mines 

Twenty-one years. Hydrometallurgical extraction and purification operations, 
design and simulation of electrochemical synthesis, facility deactivation and 
decontamination. 

ELIZABETH C. SARIS, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: DESCRIPTION OF ALTERNATIVES, PUBLIC HEARINGS, AND SUMMARY 

Education: 
Experience/ 
Technical Specialty: 

B.A., Political Science, George Washington University 

Seventeen years. Energy and environmental policy analysis, technical writing, 
and communications. 

ROBERT SCHLEGEL, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PROJECT ENGINEER, RADIOLOGICAL IMPACT ASSESSMENTS AND ACCIDENTS 

Education: 

Experience/ 
Technical Specialty: 

Degree of Nuclear Engineer, Columbia University 
M.S., Nuclear Engineering, Columbia University 
B.S., Chemical Engineering, Massachusetts Institute of Technology 

Thirty-five years. Radiological impact assessments, radiological dose/health 
effects calculations, safety analysis. 
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PAT SCHWAB, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: IMPACT ASSESSMENTS AND ALTERNATIVES 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Nuclear Engineering, University of Wisconsin 
M.S., Nuclear Engineering, University of Wisconsin 
B.S., Nuclear Engineering, Kansas State University 

Seventeen years. Nuclear engineering, nuclear weapon design, nuclear materials 
production, nuclear weapon proliferation. 

JUDITH A. STEWART, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 
Experience/ 
Technical Specialty: 

B.S., Chemical Engineering, University of Colorado 

Eighteen years. Environmental safety and health compliance, regulatory 
compliance, chemical engineering. 

BARRY D. SULLIVAN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RADIOLOGICAL IMPACT AND ACCIDENT ASSESSMENTS 

Education: 

Experience/ 
Technical Specialty: 

M.B.A., Hofstra University 
B.S., Electrical Engineering, Rutgers University 

Thirty-six years. Radiological impact assessment, safety analysis, facility 
accident analysis, risk-consequence analysis, design review. 

JACK TEMPLETON, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PROCESSING TECHNOLOGIES AND ALTERNATIVES 

Education: 
Experience/ 
Technical Specialty: 

B.S., Chemical Engineering, University of Nevada 

Thirteen years. Design and assessment of processing systems and equipment, 
system integration and analysis, technology selection and application. 

GILBERT H. WALDMAN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RADIOLOGICAL IMPACT AND ACCIDENT ASSESSMENTS 

Education: 

Experience/ 
Technical Specialty: 

M.S. Engineering Candidate, Technical Management, Johns Hopkins University 
B.S., Nuclear Engineering, University of Florida 

Seven years. Radiological impacts analysis, radiological dose modeling, 
radiological risk assessment. 

ALAN K. WILLIAMS, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: RESIDUES CHARACTERISTICS AND PROCESSING TECHNOLOGIES 

Education: 
Experience/ 
Technical Specialty: 
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B.A., Physical Science, University of Northern Colorado 

Forty-four years. Chemical processing of plutonium, research and development 
for processing plutonium, plutonium stabilization. 
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JOHN W. WILLIAMS, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS .RESPONSIBILITIES: AFFECTED ENVIRONMENT, ENVIRONMENTAL JUStiCE, AND APitLICABU 

REGULATIONS 

Education: 

Experience/ 
Technical Specialty: 

Ph.D., Physics, New Mexico State University 
M.S., Physics, New Mexico State University 
B.S., Mathematics, North Texas State University 

Twenty-four years. NEPA compliance, electromagnetic models, air quality 
modeling, ionizing radiation impacts and safety. 
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7. AGENCIES CONSULTED 

FEDERAL AGENCIES 

U.S. Census Bureau, Administrative and Customer Services Branch 
U.S. Nuclear Regulatory Commission 
U.S. Fish and Wildlife Service 

STATE AGENCIES 

California Agricultural Statistics Service, Estimation Branch 
Colorado Department of Agriculture, Division of Markets 
Colorado Department of Public Health and Environment, Emergency Management Program 
Colorado State Patrol, Hazardous Material Section 
Georgia Department of Natural Resources 
Georgia Public Service Commission 
Kansas Department of Agriculture 
Kansas Department of Health and Environment 
Kansas Division of Emergency Management 
Kansas Highway Patrol 
Kansas State Legislature 
Missouri Department of Natural Resources, Environmental Emergency Response 
Missouri State Highway Patrol 
New Mexico Department of Agriculture, Office of Director/Secretary 
South Carolina Budget and Control Board, Office of Research and Statistics, Health and Demographics 
South Carolina Department of Health and Environmental Control 
State of Colorado Demographic Section 
State of Georgia Office of Planning and Budget 
Tennessee Department of Environment and Conservation 
Tennessee Emergency Management Agency 

LOCAL AGENCIES 

Aiken Department of Public Safety (South Carolina) 
Atlanta Fire Department (Georgia) 
City of Denver, Environmental Services (Colorado) 
City of Hopkinsville Fire Department (Kentucky) 
City of Kansas City, City Planning and Development (Missouri) 
City of Kansas City, Environmental Management (Missouri) 
City of Russell Fire Department (Kansas) 
Colby Fire Department (Kansas) 
Commercial Vehicle Enforcement (Tennessee) 
Denver City Council (Colorado) 
Ellis County Emergency Management (Kansas) 
Flagler Fire Department (Colorado) 
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LOCAL AGENCIES (CONTINUED) 

Hamilton County Sheriffs Department (Tennessee) 
Jefferson County Sheriffs Department (Illinois) 
Johnson County Emergency Management (Kansas) 
Kansas City Fire Department (Missouri) 
Kansas City Police Department, Commercial Vehicle Enforcement (Missouri) 
Montgomery County Emergency Management Agency (Tennessee) 
Mt. Vernon City Fire Department (Illinois) 
Nashville Fire Department (Tennessee) 
Russell County Emergency Management (Kansas) 
Shawnee County Emergency Local Preparedness Committee (Kansas) 
St. Clair County Sheriffs Department (Illinois) 
St. Louis Department of Health and Hospitals (Missouri) 
St. Louis Emergency Management Agency (Missouri) 
St. Louis Emergency Services (Missouri) 
St. Louis Fire Department (Missouri) 

OTHER 

Hays Fire and Inspection Services (Kansas) 
National Agricultural Statistics Service (NASS), Colorado Agricultural Statistics 
Southern States Energy Board (Georgia) 
University of New Mexico, Bureau of Business and Economic Research, Data Bank 
Urban Energy & Transportation Corporation (Washington, DC) 
Westinghouse Electric Corporation, Governmental Affairs (New Mexico) 
Wyondotte Company Emergency Management (Kansas) 
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Abnormal transients-An unusual incident in which operating parameters affecting control of radioactive 
materials move out of the normal operating range. 

Absorbed dose-The energy deposited per unit mass by ionizing radiation. The unit of absorbed dose is the 
rad. 

Actinide-Any of a series of chemically similar, mostly synthetic, radioactive elements with atomic numbers 
ranging from actinium (89) through lawrencium (103). 

Acute exposure-A single exposure to a toxic substance that may result in severe biological harm or death. 
Acute exposures are usually characterized as lasting no longer than a day. 

Air quality standards-The prescribed quantity of pollutants in the air that cannot be exceeded legally during 
a specified time in a specified area. 

Alpha emitter-A radioactive substance that decays by releasing an alpha particle. 

Alpha particle-A particle consisting of two protons and two neutrons, given off by the decay of many 
elements, including uranium, plutonium, and radon. Alpha particles cannot penetrate a sheet of paper. 
However, alpha emitting isotopes in the body can be very damaging. 

Ambient air-The surrounding atmosphere, usually the outside air, as it exists around people, plants, and 
structur,es. 

Americium-A manmade element. Americium is a metal that is slightly heavier than lead. Americium-241 
is produced by the radioactive decay of plutonium-241; in addition to being an alpha-emitter, it is an emitter 
of gamma rays. Americium-241 has a half-life of 433 years. 

Aquifer·-A geologic formation that contains sufficient saturated permeable material to conduct groundwater 
and to yield worthwhile quantities of groundwater to wells and springs. 

As low as reasonably achievable (ALARA)--The approach to radiation protection to manage and control 
exposures (both individual and collective) to the work force and to the general public to as low as is 
reasonable, taking into account social, technical, economic, practical, and public policy considerations. 
ALARA is not a dose limit, but a process that has the objective of attaining doses as far below the applicable 
limits as is reasonably achievable. 

Ash residues-This category of residues includes incinerator ash; in organics; sand, slag, and crucible; graphite 
fines; and firebrick. These residues are grouped together because of the similar methods in which the residues 
will be treated and/or repackaged. 

Atomic Energy Act (AEA)--A law originally enacted in 1946 and amended in 1954 that placed nuclear 
production and control of nuclear materials within a civilian agency, originally the Atomic Energy 
Commission. The Atomic Energy Commission was replaced by the U.S. Nuclear Regulatory Commission and 
the U.S. Department of Energy. 
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Atomic number-The number of positively charged protons in the nucleus of an atom or the number of 
electrons on an electrically neutral atom. 

Background radiation-Radiation from: (1) naturally occurring radioactive materials including radon, 
(2) cosmic sources, (3) global fallout as it exists in the environment (e.g., from the testing of nuclear explosive 
devices), and ( 4) consumer products containing nominal amounts of radioactive material or producing nominal 
amounts of radiation. 

Beta emitter-A radioactive substance that decays by releasing a beta particle. 

Beta particle-A particle emitted in the radioactive decay of many radionuclides. A beta particle is identical 
to an electron. It has a short range in air and a small ability to penetrate other materials. 

Blend down-A process in which an appropriate material is added to a plutonium-bearing material to reduce 
the concentration of plutonium in the material. The quantity of plutonium in the material remains the same 
while the total quantity of material increases. 

Bounded-Producing the greatest consequences of any assessment of impacts associated with normal or 
abnormal operations. 

Button-Plutonium metal in a hemispherical shape, weighing approximately 1.8 kilograms (4 pounds). 

Calcination-A process in which a material is heated to a high temperature to drive off volatile matter (to 
remove organic material) or to effect changes (as oxidation or pulverization or to convert it to nodular form). 
Calciners and nodulizing kilns are considered to be similar units. The temperature is kept below the fusion 
point. 

Canister-A stainless-steel container in which nuclear material is sealed. 

Canyon-A heavily shielded building at the Savannah River Site used in the chemical processing of 
radioactive materials to recover special isotopes. Operation and maintenance are perlormed by remote control. 

Capable fault-A fault that has exhibited one or more of the following characteristics: ( 1) movement at or 
near the ground surlace at least once within the past 35,000 years or movement of a recurring nature within 
the past 500,000 years; (2) macro-seismicity instrumentally determined with records of sufficient precision to 
demonstrate a direct relationship with the fault; (3) a structural relationship to a capable fault according to 
characteristics (1) or (2) above, such that movement on one could be reasonably expected to be accompanied 
by movement on the other. 

Cask-A heavily shielded massive container for holding nuclear materials during shipment. 

Cementation-A process in which cement and water are added to a plutonium-bearing material to create a 
concrete or grout material form. 

Ceramification-A process in which an inorganic oxide is heated at high temperatures to the point at which 
oxide particles begin to fuse together. This forms a ceramic material. 

Characterization-The determination of waste or residue composition and properties, whether by review of 
process knowledge, nondestructive examination or assay, or sampling and analysis, generally done to 
determine appropriate storage, treatment, handling, transportation, and disposal requirements. 
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Coui' Ceramification-A process that stabilizes materials (e.g., residues) by converting them into chemically 
bonded phosphate ceramics. 
Collutive dose-The sum of the total effective dose equivalents of all individuals in a specified population. 
Collective dose is expressed in units of person-rem. 

Committed effective dose equivalent-The sum of the committed dose equivalents to various tissues in the 
body, each multiplied by the appropriate weighting factor. Committed effective dose equivalent is expressed 
in units of rem, and will be accumulated during the 50 years following an intake of radioactive material into 
an individual's body. Used in cases when a person has an intake of radioactive material to denote that the dose 
is calculated for a period of 50 years following the intake. (See effective dose equivalent.) 

Community (environmental justice definition 'f-A group of people or a site within a spatial scope exposed 
to risks that potentially threaten health, ecology, or land values, or exposed to industry that stimulates 
unwanted noise, smell, industrial traffic, particulate matter, or other nonaesthetic impacts. 

Contact-handled waste-Packaged waste whose external surface dose rate does not exceed 200 mrem per 
hour. 

Contamination-The deposition of undesirable radioactive material on the surfaces of structures, areas, 
objects, or personnel. 

Criteria pollutants-Six air pollutants for which national ambient air quality standards are established by 
EPA: sulfur dioxide, nitric oxides, carbon monoxide, ozone, particulate matter less than or equal to 10 microns 
in diameter, and lead. 

Criticality-The conditions in which a system is capable of sustaining a nuclear chain reaction. 

Cultural resources-Archaeological sites, architectural features, traditional use areas, and Native American 
sacred sites. 

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

Curie--The basic unit used to describe the intensity of radioactivity in a sample of material. The curie is equal 
to 37 billion disintegrations per second, which is approximately the rate of decay of 1 gram of the isotope 
radium-226. A curie is also a quantity of any radionuclide that decays at a rate of 37 billion disintegrations 
per second. 

Decay (radioactive}-Spontaneous disintegration of the nucleus of an unstable atom, resulting in the emission 
of particles and energy. 

Decommissioning-Retirement of a facility, including any necessary decontamination and/or dismantlement. 

Decontamination-Removal of unwanted radioactive or hazardous contamination by a chemical or 
mechanical process. 

Depleted uranium-Uranium that, through the process of enrichment, has been stripped of most of the 
uranium-235 it once contained, so that it has more uranium-238 than natural uranium. It is used as shielding, 
in some parts of nuclear weapons, and as a raw material for plutonium production. 
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Digestion-A process that results in the destruction of an organic matrix by heating with an oxidizing acid 
such as nitric acid. 

Discounted dollars-The process of converting a dollar or a stream of dollars at some future date or dates to 
a single present value (the Net Present Value). The factor used to convert the stream is the discount rate, often 
called the weighted cost of capital. 

Dissolution-A process in which a material is dissolved. In this EIS, it refers to dissolving salts away from 
plutonium oxide. The material is first heated in air to convert any plutonium metal to plutonium oxide. Then 
the salt is dissolved away with water leaving plutonium oxide. 

DOE Orders-Requirements internal to the U.S. Department of Energy that establish DOE policy and 
procedures, including those for compliance with applicable laws. 

Dose (or radiation dose)--A generic term that means absorbed dose, effective dose equivalent, committed 
effective dose equivalent, or total effective dose equivalent as defined elsewhere in this glossary. 

Dose rate-The radiation dose delivered per unit time (e.g., rem per year). 

Ecology-The relationship of living things to each other and to the environment or the study of such 
relationships. 

Ecosystem-A complex of the community of living things and the environment forming a functioning whole 
in nature. 

Effective dose equivalent-The summation of the products of the dose equivalent received by specified tissues 
of the body and the appropriate weighting factors. It includes the dose from radiation sources internal and/or 
external to the body. The effective dose equivalent is expressed in units of rem. 

Effluent-A gas or liquid discharged into the environment. 

Endangered species-Animals, birds, fish, plants, or other living organisms threatened with extinction by 
manmade or natural changes in their environment. Requirements for declaring a species endangered are 
contained in the Endangered Species Act, as amended (16 U.S.C. 1531 et seq.), and in similar State laws. 

Enriched uranium-Uranium that has greater amounts of the isotope uranium-235 than occur naturally. 
Naturally occurring uranium is nominally 0.720 percent uranium-235. 

Environmental Impact Statement (EIS)--A document required of Federal agencies by NEPA for major 
Federal actions or legislation with potential for significantly affecting the environment. A tool for 
decisonmaking, it describes the potential impacts of the proposed and alternative actions. 

Environmental monitoring-The process of sampling and analysis of environmental media in and around a 
facility for the purpose of (1) determining compliance with performance objectives and (2) detection of 
environment contamination to facilitate timely remedial action. 

Epidemiology-The science concerned with the study of the causes, frequency, and distribution of disease, 
injury, and other health-related events in the human population. 

Escalation-A real increase in the price of a good or service, over and above the increase attributable to 
inflation. 
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Fault-A fracture or a zone of fractures within a rock formation along which vertical, horizontal, or transverse 
slippage of the earth's crust has occurred in the past. 

Fissile material-Any material fissionable by thermal (slow) neutrons; the two primary fissile isotopes are 
uranium-235 and plutonium-239. 

Fission-The splitting or breaking of a nucleus into at least two other nuclei and the release of a relatively 
large amount of energy. Two or three neutrons are usually released during this type of transformation. 

Fission products-The nuclei produced by fission of heavy elements, and their radioactive decay products. 

Fissionable material-Commonly used as a synonym for fissile material, the meaning of this term has been 
extended to include material that can be fissioned by fast neutrons, such as uranium-238. 

Frit-Finely ground glass used as feedstock input for vitrificetion. 

Ful Flo filter-A filter used to remove particulates that are 1 to 5 microns and larger, from liquid streams. 
The filter is packed with activated charcoaUgraphite or fiberglass. 

Gamma ray-Very penetrating electromagnetic radiation of nuclear origin. Except for origin and energy level, 
identical to x-rays. Electromagnetic radiation frequently accompanying alpha and beta emissions as radioactive 
materials decay. 

Geologic repository-A place to dispose of radioactive waste deep beneath the earth's surface. 

Glovebox-Large enclosure that separates workers from equipment used to process hazardous material while 
allowing the workers to be in physical contact with the equipment; normally constructed of stainless steel with 
large acrylic/lead glass windows. Workers have access to equipment through the use of heavy-duty, lead
impregnated rubber gloves, the cuffs of which are sealed in portholes in the glovebox windows. 

Gray-A unit of absorbed dose (see Rad). 

Ground shine-The radiation dose received from radioactive material deposited on the ground's surface. 

Half-life-The time in which one-half of the atoms of a particular radioactive substance disintegrate to another 
nuclear form. Half-lives vary from millionths of a second to billions of years. 

Hazard index (Hl)--A summation of the hazard quotient for all chemicals to be used at a given time at a site 
to yield cumulative levels for a site. An HI value of 1.0 or less means that no adverse human health effects 
(non--cancer) are expected to occur. 

Hazard quotient (HQ)--The value used as an assessment of non-cancer associated toxic effects of chemicals 
(e.g., kidney or liver dysfunction). It is independent of a cancer risk, which is calculated only for those 
chemicals identified as carcinogens. 

Hazardous material-A substance or material in a quantity and form that may pose an unreasonable risk to 
health and safety or property when transported in commerce. 

Hazardous substance-Any substance subject to the reporting and possible response provisions of the Clean 
Water Act, and the Comprehensive Environmental Response, Compensation, and Liability Act. 
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Hazardous waste-Under the Resource Conservation and Recovery Act, a solid waste, or combination of solid 
wastes, which because of its quantity, concentration, or physical, chemical, or infectious characteristics may 
(a) cause or significantly contribute to an increase in mortality or an increase in serious irreversible, or 
incapacitating reversible, illness or (b) pose a substantial present or potential hazard to human health or the 
environment when improperly treated, stored, transported, disposed of, or otherwise managed. Source, special 
nuclear material, and by-product material, as defined by the Atomic Energy Act, are specifically excluded from 
the definition of solid waste. 

High-efficiency particulate air (HEPA)filter-A filter with an efficiency of at least 99.95 percent used to 
remove particles from air exhaust streams prior to releasing to the atmosphere. 

High-level waste-The highly radioactive waste material that results from the reprocessing of spent nuclear 
fuel, including liquid waste produced directly from reprocessing and any solid waste derived from the liquid 
that contains a combination of transuranic and fission product nuclides in quantities that require permanent 
isolation. High-level waste may include the highly radioactive material that the NRC, consistent with existing 
law, determines by rule requires permanent isolation. 

Immobilization-A process that converts plutonium-bearing material to a stable form for disposal. 

Inflation-A change in the nominal price level of all goods or services, unrelated to the real escalation of a 
particular good or service. 

Inorganic residues-This category includes all inorganic residues resulting from direct production operations. 

Isotopes-Different forms of the same chemical element that differ only by the number of neutrons in their 
nucleus. Most elements have more than one naturally occurring isotope. Many isotopes that do not exist in 
nature have been produced in reactors and particle accelerators. 

Lag Storage-Short-term storage for logistical reasons. 

Latent cancer fatalities (LCF)-Deaths occurring at later years from radiation-induced cancers. 

Levelization-Conversion of a stream of values that vary at a uniform rate over time to a constant value over 
the same period of time. 

Low enriched uranium (LEU)-Uranium enriched until it consists of up to 20 percent uranium-235. Used 
as nuclear reactor fuel. 

Low-income community-Low income populations in an affected area should be identified with the annual 
statistical poverty thresholds from the Bureau of the Census Current Population Reports, Series P-60 on 
Income and Poverty. 

Low-level waste -Any radioactive waste that is not spent fuel, high-level, or transuranic waste, and does not 
contain hazardous waste constituents. 

Management Approach-Refer to strategic management approach. 

Maximally exposed individual (MEI)-A hypothetical individual receiving the maximum exposure. 

Maximum contaminant level (MCL)-The maximum permissible levels of a contaminant in water that is 
delivered to the free flowing outlet of the ultimate user of a public water system, except in the case of turbidity 
where the maximum permissible level is measured at the point of entry to the distribution system. 
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Contaminants added to the water under the circumstances controlled by the user, except those resulting from 
corrosion of piping and plumbing caused by water quality, are excluded from this definition. 

Mediated electrochemical oxidation (MEO)--A treatment process in which silver ions are used as catalysts 
to dissolve plutonium oxide and to destroy organic materials. 

Micron-One-millionth of a meter. 

Millirad (mrad)--One-thousandth of a rad. 

Millirem (mrem)--One-thousandth of a rem. 

Mitigate-To take practicable means to avoid or minimize the potentially harmful effects of an action (e.g., 
environmental harm from a selected alternative). 

Mixed Oxide (MOX)--A physical blend of uranium oxide and plutonium oxide which can be used as fuel in 
a nuclear reactor. 

Mixed waste-Waste that contains both "hazardous waste" and "radioactive waste" (as defined in this 
glossary). 

Muffle furnaces-Small (approximately I cubic foot) oven-like electrically-heated units, lined with refractory 
material, which can be used to heat material placed onto trays inserted into the unit. 

National Environmental Policy Act (NEPA)--A Federal law, enacted in 1970, that requires the Federal 
Government to consider the environmental impacts of, and alternatives to, major proposed actions in its 
decisionmaking processes. Commonly referred to by its acronym, NEPA. 

Natural phenomena accidents-Accidents that are initiated by phenomena such as earthquakes, tornadoes, 
floods, etc. 

Net present value-The value of a series of future income and expense streams brought forward to the present 
at the discount rate. 

Neutron-An uncharged elementary particle with a mass slightly greater than that of the proton. Neutrons 
are found in the nucleus of every atom heavier than hydrogen-!. 

Nonproliferation-Efforts to prevent or slow the spread of nuclear weapons and the materials and 
technologies used to produce them. 

Normal operation-All normal conditions and those abnormal conditions that frequency estimation techniques 
indicate occur with a frequency greater than 0.1 events per year. 

Nuclear weapon-Any weapon in which the explosion results from the energy released by reactions involving 
atomic nuclei. 

Nuclide-A species of atom characterized by the constitution of its nucleus and hence by the number of 
protons, the number of neutrons, and the energy content. 

Package-For radioactive materials, the packaging together with its radioactive contents as presented for 
transport (the packaging plus the radioactive contents is the package). 
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Packaging-For radioactive materials, it may consist of one or more receptacles, absorbent materials, spacing 
structures, thermal insulation, radiation shielding, and devices for cooling or absorbing mechanical shock to 
ensure compliance with U.S. Department of Transportation regulations. 

Pipe and Go-A term used to describe the repackaging (without further processing) of certain ash and 
pyrochemical salts into pipe components and then drums, followed by shipment of these loaded drums to 
WIPP. 

Plume immersion-Occurs when an individual is enveloped by a cloud of radioactive gaseous effluent and 
receives an external radiation dose. 

Plutonium-A manmade fissile element. Pure plutonium is a silvery metal that is heavier (for a given volume) 
than lead. Material rich in the plutonium-239 isotope is preferred for manufacturing nuclear weapons. 
Plutonium-239 has a half-life of 24,000 years. 

Plutonium residues-Material containing plutonium that was generated during the separation and purification 
of plutonium or during the manufacture of plutonium-bearing components for nuclear weapons. 

Population dose-See collective dose. 

Probable maximum flood-The largest flood for which there is any reasonable expectancy in a specific area. 
The probable maximum flood is normally several times larger than the largest flood of record. 

Process-Any method or technique designed to change the physical or chemical character of the residue or 
scrub alloy to render them less hazardous, safer to transport, store or dispose of, and/or less attractive for theft. 

Processing Option-A specific technology (e.g., vitrification, water leach, Purex) that can be used to process 
a particular category of plutonium residues or scrub alloy (e.g., ash, salt, scrub alloy). 

Purex-An acronym for Plutonium-Uranium Extraction, the name of the chemical process usually used to 
remove plutonium and uranium from spent nuclear fuel, irradiated targets, and other nuclear materials. As 
used in this EIS, the PUREX process is used to separate out plutonium from residues or scrub alloy. 

Pyro-oxidation-A process in which sodium carbonate is heated with a plutonium-bearing salt matrix to a 
high temperature to convert any reactive metals in the matrix to nonreactive oxides. 

Pyrophoric-Pyrophoric liquids are any liquids that ignite spontaneously in dry or moist air at or below 
54.4 degrees Centigrade (130 degrees Fahrenheit). A pyrophoric solid is any solid material, other than one 
classed as an explosive, which under normal conditions is liable to cause fires through friction, retained heat 
from manufacturing or processing, or which can be ignited readily and when ignited burns so vigorously and 
persistently as to create a serious transportation, handling, or disposal hazard. Included are spontaneously 
combustible and water-reactive materials. 

Rad-A unit of absorbed dose. It corresponds to an energy absorption of 100 ergs per gram in any medium 
(1 rad = 0.01 gray). 

Radiation (ionizing)-Energy transferred through space or other media in the form of particles or waves. In 
this document, we refer to ionizing radiation that is capable of breaking up atoms or molecules. The splitting, 
or decay, of unstable atoms emits ionizing radiation. 
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Radioactive waste-Waste that is managed for its radioactive content; solid, liquid, or gaseous material that 
contains radionuclides regulated under the Atomic Energy Act of 1954, as amended and of negligible 
economic value considering costs of recovery. 

Radioactivity-The spontaneous emission of radiation from the nucleus of an atom. Radionuclides lose 
particles and energy through this process of radioactive decay. 

Radioisotopes-Radioactive nuclides of the same element (same number of protons in their nuclei) that differ 
in the number of neutrons. 

Radionuclide-A radioactive element characterized according to its atomic mass and atomic number that can 
be manmade or naturally occurring. 

Raschig (glass) rings-These residues originated from Process Vent Scrubber Systems and in plutonium 
solutions processing production tanks. The rings are small, hollow, borosilicate glass cylinders that are used 
to absorb neutrons and thus prevent criticality in the aforementioned production tanks. These rings are coated 
with insoluble plutonium compounds. 

Record of Decision (ROD )-A document prepared in accordance with the requirements of 40 CFR 1505.2 
and 10 CFR 1021.315 that provides a concise public record of DOE's decision on a proposed action for which 
an EXS was prepared. A ROD identifies the alternatives considered in reaching the decision, the 
environmentally preferable alternative, factors balanced by DOE in making the decision, whether all 
practicable means to avoid or minimize environmental harm have been adopted, and, if not, why they were 
not. 

Region of influence-Region in which the principal direct and indirect socioeconomic effects of actions are 
likely to occur and are expected to be of consequence for local jurisdictions. 

Regulated substances-A general term used to refer to materials other than radionuclides that may be 
regulated by other applicable Federal, State, (or possibly local) requirements. 

rem (Roentgen Equivalent Man)-A unit of radiation dose. Dose in rem is numerically equal to the absorbed 
dose in rad multiplied by a quality factor, distribution factor and any other necessary modifying factors 
(1 rem= 0.01 sievert). 

Repa£:kage-A process in which some residue materials may be removed from their current packaging 
containers and placed in new containers for improved safe secure storage or to meet packaging requirements 
for shipment. 

Resource Conservation and Recovery Act (RCRA) as Amended-The statute or law that establishes, among 
other things, a system for managing hazardous waste from its generation until its ultimate disposal. 

Risk--Expression of an impact that considers both the probability of that impact occurring and the 
consequences of the impact if it does occur. 

Risk assessment (chemical or radiological)-The qualitative and/or quantitative evaluation performed in an 
effort to define the risk posed to human health and/or the environment by the presence or potential presence 
and/or use of specific chemical or radiological pollutants. 

Safe, secure trailer (SST)-A specially designed semitrailer, pulled by a specially designed tractor, that is used 
for the: safe, secure transportation of cargo containing nuclear weapons or special nuclear material. 
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Safeguards termination limit (STL)-Concentrations of plutonium in materials (by weight percent), above 
which the material would be attractive as a source of plutonium. 

Salt distillation-A process that separates transuranic materials from a salt matrix by distilling the salt away 
from any metal oxides present in the salt. 

Salt scrub-A process used to recover plutonium from salt residues. The salt is heated with a mixture of 
aluminum and magnesium. The magnesium reacts with plutonium chloride in the salt to form plutonium 
metal, which forms an alloy with the aluminum called scrub alloy. 

Saltstone-Low-radioactivity fraction of high-level waste formed into a concrete block at the Savannah River 
Site. 

Scoping-Process involving the solicitation of comments from interested persons, groups, and agencies at 
public meetings, public workshops, in writing, electronically, or via fax, to assist DOE in defining the proposed 
action, identifying alternatives, and developing preliminary issues to be addressed in an EIS. 

Scrub alloy-A magnesium/aluminum/americium/plutonium metal mixture that was created as an interim step 
in plutonium recovery. 

Seismicity-The tendency for the occurrence of earthquakes. 

Severe accident-An accident with a frequency rate of less than 1 o-6 per year that would have more severe 
consequences than a design-basis accident, in terms of damage to the facility, offsite consequences, or both. 

Shredding-A process in which materials are cut into small pieces, which have a combined surface area larger 
than the original materials. 

Sievert-A unit of radiation dose (1 sievert = 100 rem). 

Slope factor-An upper-bound estimate of the probability of a response per unit intake of a chemical over a 
lifetime. The slope factor is used to estimate an upper-level bound probability of an individual developing 
cancer as a result of a lifetime of exposure to a particular level of a potential carcinogen. 

Sonic wash-A process that uses sound waves to agitate an aqueous slurry of contaminated materials. It helps 
to remove plutonium compounds more efficiently from the surface of the contaminated materials. 

Source term-The estimated quantities of radionuclides or chemical pollutants released to the environment. 

Special nuclear material (SNM)-Plutonium, uranium enriched in the isotope 233 or in the isotope 235, and 
any other material that the Nuclear Regulatory Commission, pursuant to the provisions of the Atomic Energy 
Act of 1954, Section 51, determines to be special nuclear material. 

Spent fuel standard-A term, coined by the National Academy of Sciences and modified by DOE, meaning 
that alternatives for the disposition of surplus weapons-usable plutonium should seek to make this plutonium 
roughly as inaccessible and unattractive for weapons use as the much larger and growing stock of plutonium 
in civilian spent nuclear fuel. 

Stabilized plutonium residues-As used in this EIS, these are plutonium residues that have been processed 
to change their physical, chemical or biological character or composition to allow their safe interim storage, 
but would contain plutonium concentrations in excess of safeguards termination limits. Under Alternative 4, 
these residues would be disposed at WIPP as transuranic waste. 
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Stabilized residues-Plutonium residues that have been processed to make them chemically stable. 

Strategic Management Approach-The compilation of a complete set of processing options (one option for 
each residue category and for scrub alloy) which allows a specific management criterion to be met (e.g., least 
overall processing cost, processing with maximum plutonium separation). For completeness and to allow 
comparisons among management approaches, the eight management approaches evaluated in this EIS include 
No Action and the preferred management approach. 

Total effective dose equivalent-The sum of the effective dose equivalent from external exposures and the 
committed effective dose equivalent from internal exposures. 

Transuranic-Any element whose atomic number is higher than that of uranium (that is, atomic number 92). 
All transuranic elements are produced artificially and are radioactive. 

Transuranic waste-Waste contaminated with alpha-emitting radionuclides with half-lives greater than 
20 years and concentrations greater than 100 nanocuries/gram at time of assay. 

Type B packaging-Packaging for radioactive material that meets the standards for Type A packaging and, 
in addition, meets the standards for the hypothetical accident conditions of transport as prescribed in 49 Code 
of Federal Regulations Part 173.398(c). 

Type B shipping cask-An NRC-certified cask with a protective covering that contains and shields radioactive 
materials, dissipates heat, prevents damage to the contents, and prevents criticality during normal shipment 
and accident conditions. It is used for transport of highly radioactive materials, and is tested under severe, 
hypothetical accident conditions that demonstrate resistance to impact, puncture, fire, and submersion in water. 

Undiscounted dollars-Expressing income and expenditures in the year they occur, not at some common point 
in time. 

Uranium-The basic material for nuclear technology. It is a slightly radioactive naturally occurring heavy 
metal that is more dense than lead. Uranium is 40 times more common than silver. 

Variance (from safeguards termination limits)--Removal of requirements for strict material control and 
accountability as special nuclear material when evaluations demonstrate that the proposed processing method 
for the material, the controls in place for normal handling of transuranic waste from the processing, and the 
limited quantity of special nuclear material present at any particular place and time preclude the need to take 
additional measures to address threats of diversion and theft. 

Vitrification-For the purpose of this EIS, vitrification means a process that uses glass to encapsulate or 
agglomerate the plutonium contained in residues or scrub alloy in order to immobilize it. 

Vulnerabilities-Conditions or weaknesses that may lead to radiation exposure to the public, unnecessary or 
increased exposure to the workers, or release of radioactive materials to the environment. 

Waste Acceptance Criteria (WAC)--The requirements specifying the characteristics of waste and waste 
packaging acceptable to a disposal facility and the documents and processes the generator needs to certify that 
waste meets applicable requirements. 

Waste classification-Wastes are classified according to DOE Order 5820.2A, "Radioactive Waste 
Management," and include high-level waste, transuranic waste, and low-level waste. 
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Waste Isolation Pilot Plant (WIPP~A facility in southeastern New Mexico being developed as the disposal 
site for transuranic and transuranic mixed waste, not yet in operation. 

Waste management-The planning, coordination, and direction of those functions related to generation, 
handling, treatment, storage, transportation, and disposal of waste, as well as associated surveillance and 
maintenance activities. 

Waste minimization-An action that avoids or reduces the generation of waste by source or toxicity reduction, 
improves energy usage, or recycles. 

Waste classification-Wastes are classified according to DOE Order 5820.2A, Radioactive Waste 
Management, and include high-level waste, transuranic waste, and low-level waste. 

Water leach-A process that uses water to selectively dissolve the soluble portion of salt away from the 
material (e.g., plutonium) that is contained within it. 

WIPP WAC-Performance based waste acceptance criteria that must be met to allow disposal at the Waste 
Isolation Pilot Plant (refer to "Waste Acceptance Criteria" and Waste Isolation Pilot Plant," given above). 
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9. OVERVIEW OF THE PUBLIC PARTICIPATION PROCESS 

This chapter summarizes the public comments received on this Environmental Impact Statement (EIS). The 
sub-chapters address the following: 

Public Scoping for this EIS 

Workshops for State and Local Officials Along Potential Transportation Routes Public Comments on 
the Draft EIS 

Public Comments on the Draft EIS 

- Written Comments (summary and full text with DOE responses) 

- Environmental Protection Agency Rating of Draft EIS 

- Public Hearing Comments (summary and DOE responses) 

In addition to summarizing public comments received on the Draft EIS, Section 9.5 also includes a 
reproduction of all of the written comments, a more detailed identification of oral comments from public 
comment hearings, and DOE's responses to each comment. 

9.1 PuBLIC SCOPING FOR THIS EIS 

On November 19, 1996, DOE published in the Federal Register a Notice of Intent to prepare this EIS ("Notice 
of Intent to Prepare an Environmental Impact Statement on Management of Certain Plutonium Residues and 
Scrub Alloy Stored at the Rocky Flats Environmental Technology Site," 61 FR 58866). This notice identified 
the preliminary scope of the EIS and invited public comments on the preliminary alternatives identified for 
preparing certain Rocky Flats plutonium residues and scrub alloy for disposal or other disposition. 

The alternatives in the Notice of Intent were identified as follows: 

Alternative I - No Action (same as in this Final EIS ), 
Alternative 2 - Onsite Treatment (with and without plutonium separation), and 
Alternative 3- Offsite Treatment (with and without plutonium separation). 

DOE conducted the public scoping process from November 19, 1996, to December 19, 1996, but continued 
to accept all comments received beyond the closing date. During the scoping period, two public scoping 
meetings were held - one at Rocky Flats on December 3, 1996, and one near the Savannah River Site (in North 
Augusta, South Carolina) on December 12, 1996. Comments were received from individuals at these scoping 
meetings. In addition, DOE received written comments from 30 organizations and individuals. Copies of all 
written comments and summaries of comments made at the public scoping meetings are kept on file at DOE 
Headquarters in Washington, D.C., and in public reading rooms identified on the map in Figure 9-1 and in 
Chapter 7 of the Summary. 

Almost half of the public scoping comments were from individuals and organizations in the Rocky Flats area 
(including a coalition of organizations with a specific interest in Rocky Flats activities), and most of the 
remainder were from individuals and organizations in the Savannah River Site area (including the Savannah 
River Site's Citizens Advisory Board). A few were from national organizations. 
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Chapter 9- Overview of the Public Participation Process 

Most of the scoping comments included positions for or against the management alternatives presented in the 
Notice of Intent. No scoping comments were received on processing at Los Alamos National Laboratory or 
Lawrence Livermore National Laboratory, which were sites also considered in Alternative 3 (the latter site has 
since been dropped from consideration as an alternative). In providing these comments on the alternatives, 
specific comments were provided on related issues dealing with the following: 

• Storage of the stabilized or processed materials 
• Ultimate disposition of the stabilized or processed materials (e.g., Waste Isolation Pilot Plant (WIPP) 

disposal, mixed oxide fuel) 
• Proliferation 
• Transportation 
• Environment, safety, and health risks 
• Costs 

A more detailed summary of the public scoping comments is presented in the November 1997 Draft EIS (see 
Section 9.3). 

9.2 WORKSHOPS FOR STATE AND LOCAL OFFICIALS ALONG POTENTIAL TRANSPORTATION ROUTES 

Prior to publication of the Draft EIS, DOE held workshops with the Local Government Network (composed 
of emergency response personnel and State and local officials along DOE transportation corridors). The 
workshops took place as follows: 

• KansasCity,MO,April16-17, 1997 
• Nashville, TN, May 7-8, 1997 

About 80 individuals participated in these workshops, during which DOE provided an overview of the 
upcoming Draft EIS, identified the potential shipments that could take place if a decision were reached to 
process the materials offsite, discussed the nature of the materials that could be shipped and the transport 
system that would be used for the shipments (e.g., the Safe Secure Trailer and the Type B shipping containers), 
and obtained feedback from the workshop attendees on their issues of concern. In addition to the 
question/answer sessions, the workshops included smaller break-out sessions that allowed participants to focus 
more in-depth on particular areas of interest. Meeting summaries from these two workshops are available in 
the DOE Reading Rooms identified in Chapter 7 of this Summary. Key suggestions and comments from those 
workshops include the following: 

• Improve methods for making local citizens and officials more aware of the upcoming shipments (i.e., 
improve the distribution of information, such as widening the distribution list, using local PBS affiliates 
or radio stations to advertise and moderate public meetings, making the EIS available on a web page, 
distributing an information package, etc.). 

• Provide more information on the shipment casks and Safe Secure Trailer system, including ongoing 
research, past history of shipments, amounts and nature of material inside the casks, truck and trailer 
sizes, and radiological monitoring. 

• Share Safe Secure Trailer procedures with local government officials and emergency response personnel. 

• Involve state and local government officials in developing the transportation plans for these shipments, 
including working out details ahead of time on issues such as safe parking and bad weather protocols; 
provide advance notifications. 
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• Improve coordination and funding for training of states and local officials in emergency response and 
provide the necessary equipment; enhance use of mutual aid agreements. 

Following these workshops, DOE prepared a fact sheet on the potential plutonium residue shipments, which 
included information on the shipping casks and the Safe Secure Trailer, and distributed several copies of the 
fact sheet to the attendees at this meeting. The attendees volunteered at the workshops to distribute the fact 
sheets within their communities (e.g., media outlets and libraries). An updated version of this fact sheet is 
included in Appendix A of the Final EIS. In addition, DOE provided updates on this EIS at subsequent Local 
Government Network meetings. 

9.3 ISSUANCE OF THE DRAFT EIS 

In developing the Draft EIS, DOE considered the various scoping comments and presented analyses that 
addressed many of the concerns or questions. DOE also identified the criteria used to screen the various 
alternatives considered since scoping. The presentation of the alternatives in the Draft EIS was modified from 
the Notice of Intent as follows: Alternative 2 was modified to include only processing without plutonium 
separation, which would be conducted at Rocky Flats. Alternative 3 was modified to include Rocky Flats as 
a candidate site for processing with plutonium separation and to eliminate Lawrence Livermore National 
Laboratory as a candidate processing site. Alternative 3 was also modified to only consider processing with 
plutonium separation. Preferred processing technologies were identified for most of the material categories 
and subcategories in the Draft EIS. 

The Environmental Protection Agency announced the availability of the Draft EIS in the Federal Register on 
November 21, 1997 (62 FR 62303). In addition, DOE mailed copies of the full Draft EIS and/or the Summary 
to over 1,000 individuals and organizations who were on DOE's mailing list (from previous requests) or who 
specifically requested copies during or after the comment period. The public had access to a toll-free number 
(1-800-736-3282) directed to the DOE Office of Environmental Management's Center for Environmental 
Management Information in order to request copies of the Summary or full EIS. 

The public comment period was held from November 25, 1997, to January 5, 1998. However, DOE continued 
to accept and consider comments received after the closing date. 

9.4 SUMMARY OF PUBLIC COMMENTS ON THE DRAFT EIS 

This section summarizes the key comments DOE received on the Draft EIS, both in writing and orally (at 
public meetings). Key changes made to this EIS since publication of the Draft EIS, in response to public 
comments and further evaluations, are summarized in Chapter 1. Section 9.5 includes the full text of all 
written comments and identifies the oral comments received at the public hearings, along with DOE's 
responses. 

9.4.1 Summary of Written Comments on the Draft EIS 

Written submissions were received from 39 individuals and organizations. Of those 

• 15 were from representatives of environmental, citizen, or business organizations. 
• 10 were from State agencies. 
• 5 were from Federal agencies. 
• 7 were from individuals. 
• 2 were from Cities. 
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The localities represented by the written submissions were as follows: 

• 13 were from individuals or organizations in the Savannah River Site area; however, 7 of them were 
acknowledgments of receipt/no comment from South Carolina state agencies. 

• 11 were from the Rocky Flats area. 
• 8 were from the Los Alamos area. 
• 4 were from those along transportation corridors. 
• 3 were national in representation. 

Most commentors provided their positions on the alternatives and processes (many of which addressed 
plutonium separation processes), provided specific comments on the analyses presented in the EIS, and 
identified concerns regarding associated issues such as storage; ultimate disposition; proliferation risks; 
transportation; environmental, safety and health risks; and costs. 

Of the 39 written submissions (received by U.S. mail and E-wail), close to 200 specific comments were 
delineated (see Section 9.5). Key comments are summarized below (along with summaries of DOE responses) 
and are organized according to the following key issue areas: 

• Alternatives or Processes 
• Storage 
• Ultimate Disposition 
• Proliferation Risks 
• Transportation 
• Environmental, Safety and Health Risks 
• Costs 
• Other (miscellaneous). 

0 Comments on Alternatives and Processes-Most of those who provided comments indicated their 
support for or opposition to a particular alternative or process, along with their reasons. Reasons dealt 
with issues such as proliferation risk, worker exposures, transportation, storage, ultimate disposition, 
increase in waste volume, and cost (these are further summarized in the sections following). 

Alternative 1- No Action-- Stabilize and Store (Rocky Flats) 

Very few commentors stated a preference for the No Action Alternative, which would stabilize the 
plutonium residues and scrub alloy for interim storage at Rocky Flats. Those who did suggested that the 
materials be stabilized and stored at Rocky Flats until safer treatment and disposal methods can be 
developed. While not stated explicitly, most of the commentors did not support this alternative. Instead, 
they advocated one of the other alternatives or variations to those alternatives (e.g., other processing 
technologies). 

In response to these comments, DOE has expanded Sections 1.1, 1.2, and 1.3 of the Final EIS to better 
clarify that the alternatives evaluated under the Proposed Action would not only stabilize the plutonium 
residues and scrub alloy to address immediate health and safety concerns raised by the Defense Nuclear 
Facilities Safety Board, but would also convert them into forms that would allow for their disposal or 
other disposition, thus eliminating health and safety concerns associated with indefinite storage of these 
materials. The No Action Alternative would not eliminate the long-term health and safety concerns. 
Nevertheless, DOE is required by the regulations implementing the National Environmental Policy Act 
to include evaluation of a No Action Alternative in the EIS. DOE has also responded individually to 
each comment related to the No Action Alternative in Section 9.5 of the Final E1S. 
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Alternative 2- Processing without Plutonium Separation (Rocky Flats) 

Commentors were split on their positions regarding the implementation of this alternative at Rocky Flats. 
Comments supporting processing at Rocky Flats included the following reasons and suggestions: 

• Alternative 2 is preferred because of opposition to plutonium separation and transportation of such 
materials. 

• Rocky Flats has the capabilities to do all of the required stabilization and processing. 

• DOE should minimize the number of processes, or use "one-step" processes. 

• DOE should use only those technologies that are mature and have been demonstrated. 

Comments against processing at Rocky Flats included the following reasons and suggestions: 

• DOE has committed to clean up and close Rocky Flats. 

• Rocky Flats has old and unsafe facilities, which lack an "authorization basis" to process. 

• Any process that would result in airborne releases at Rocky Flats is not acceptable. 

• DOE has better facilities at the Savannah River Site. 

• It is more cost-effective to use large-scale and proven facilities at the Savannah River Site. 

• DOE should evaluate sites, other than those identified, that have vitrification capabilities. 

In response to these comments, DOE notes that Section 2.9 of the Final EIS provides DOE's rationale 
for selecting processing technologies (for each material category) for evaluation in this EIS and for the 
Preferred Alternative. The Preferred Alternative is described in Section 2.5 of the Final EIS. The only 
processing technology at Rocky Flats identified under Alternative 2 for the Preferred Alternative is 
blend-down of certain filter media residues ( Ful-Flo filters). 

In selecting processing technologies for evaluation under Alternative 2, DOE eliminated all sites from 
consideration except Rocky Flats. The costs and risks of preprocessing (which would be required prior 
to transport of the materials to another site for processing), transportation, and final processing would 
exceed that of final processing at Rocky Flats without providing any tangible benefits. 

As described in Section 1.3.1 of the Final EIS, DOE has added Alternative 4, Combination of Processing 
Technologies, to specifically address those materials for which a variance from safeguards termination 
limits has been granted. The Preferred Alternative described in Section 2.5 of the Final EIS identifies 
those materials for which Alternative 4 is part of the Preferred Alternative. 

DOE has also responded individually to each comment related to processing technologies without 
plutonium separation in Section 9.5 of the Final EIS. 
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Alternative 3 - Processing with Plutonium Separation (Rocky Flats, Savannah River Site, and 
Los Alamos National Laboratory) 

About one-third of the commentors expressed strong opposition to shipment of the Rocky Flats residues 
and scrub alloy to either the Savannah River Site or Los Alamos National Laboratory for plutonium 
separation processes. Comments included the following reasons and suggestions: 

• The proliferation risk would be greater if plutonium is separated during processing. 

• Due to risks of accidents, these materials should not be transported. 

• It is unnecessary to ship offsite - processing can be done at Rocky Flats. 

• The separation process would result in a larger volume of waste than from nonseparation processes. 

• DOE would be extending the life of the already aging canyons if processing with plutonium separation 
were to be chosen at Savannah River Site. 

• DOE underestimated the costs of using the canyons. 

• Separated plutonium should not be used as mixed oxide fuel in civilian nuclear powerplants. 

Other commentors supported plutonium separation (some were directed specifically to plutonium 
separation at the Savannah River Site) because of the following reasons: 

• The Savannah River Site has proven capabilities and is the only large-scale processing facility in the 
country. 

• There is better security at the Savannah River Site and Los Alamos National Laboratory than at Rocky 
Flats. 

• There is urgency to get the materials out of Rocky Flats so that the site can be closed. 

• Processing at Savannah River Site would be more cost-effective. 

• Plutonium has economic value (as an energy source). 

• Separating plutonium and its disposition constitutes waste minimization. 

Some commentors expressed concern about the feasibility of the salt distillation process at Los Alamos, 
stating that: 

• The salt distillation process is not mature enough to be considered a preferred alternative. 

• Los Alamos does not have capability to store the resulting americium-contaminated plutonium 
materials. 

In response to these comments, DOE notes that Section 2.4 of the Final EIS provides DOE's rationale 
for selecting processing technologies (for each material category) for evaluation in this EIS and for the 
Preferred Alternative. The Preferred Alternative is described in Section 2.5 of the Final EIS. The only 
processing technologies under Alternative 3 identified for the Preferred Alternative are the Purex process 
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at the Savannah River Site for certain ash residues (sand, slag and crucible), plutonium fluoride 
residues, and scrub alloy; and acid dissolution/plutonium oxide recovery at Los Alamos National 
Laboratory for certain (high assay) direct oxide reduction salts (these salts have two processing 
technologies under the Preferred Alternative-- the other is repackaging at Rocky Flats). 

A major consideration in evaluating the potential use of the Savannah River Site canyons for processing 
a limited quantity of plutonium residues and scrub alloy is that the materials would be handled remotely, 
resulting in low worker radiation exposures. The canyons have been maintained and upgraded during 
their life cycle to ensure continued operability. Furthermore, they are currently operating, 
demonstrating their ability to safely process nuclear materials. Processing the materials under the 
Preferred Alternative, described in Section 2.5.2 of the Final E/S, would not require extending the 
operating life of the canyons as these facilities would be processing other previously-scheduled 
materials. As described in Section 2.5.2 of the Final E/S, salt distillation is no longer part of the 
preferred alternative. DOE has also responded individually to each comment related to processing 
technologies involving plutonium separation in Section 9.5 of the Final EIS. 

Other Processing Options Not in Draft EIS 

Some commentors expressed their beliefs that none of the processing options identified in the Draft EIS 
were reasonable and offered suggestions for additional options. These included: 

• DOE should vitrify to meet the "spent fuel standard" in small "cans-in-canisters" or a "large monolith" 
at Rocky Flats. 

• Small, mobile units should be used to conduct immobilization activities - they could be used at 
multiple sites. 

Other commentors suggested that the EIS be delayed in order to more thoroughly evaluate other 
alternatives or the EIS should provide more rationale on why these are not being considered. Specific 
suggestions include the following: 

• DOE should delay this EIS until more evaluation is done on innovative technologies, such as the Glass 
Material Oxidation and Dissolution System being developed at Oak Ridge National Laboratory or the 
cold ceramification immobilization process being developed at the Idaho National Engineering and 
Environmental Laboratory. These innovative technologies could be demonstrated on a small scale at 
Rocky Flats. 

• DOE should include more sites in the EIS evaluation. 

In response to these comments, DOE notes that the technology and site screening process is described 
in Section 2.9.2 of this Final EIS. Issues raised during the public scoping process that are not analyzed 
in the EIS are described in Section 2.9.3 of the Final EIS. DOE has also responded individually to each 
comment related to other processing options not in the Draft EIS in Section 9.5 of the Final EIS. 

0 Comments Related to Storage-A number of commentors addressed storage in their comments. 
Comments included the following: 

• Continued storage at Rocky Flats is unacceptable (health and safety risks). 

• DOE should evaluate contingency storage in the event of delays in opening the WIPP. 
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• DOE did not adequately address impacts of long-term storage under the No Action alternative in the 
EIS. 

• The materials should stay in storage (following stabilization or processing) at Rocky Flats "for the time 
being" and not be transported to another site. 

• Stored plutonium resulting from plutonium separation poses proliferation risks. 

• DOE should address the amount of americium-contaminated wastes that would result from the salt 
distillation process, as well as low-level waste, at Los Alamos National Laboratory and how these 
wastes would be stored or disposed. 

• The public needs to be ensured that the processed materials at Los Alamos will not be stored 
indefinitely at that site. 

• Separated plutonium from processes at the Savannah River Site canyons could be adequately 
accommodated in the new Actinide Packaging and Storage Facility. 

In response to these comments, DOE has revised its evaluation of the No Action Alternative (Alternative 
I) to explicitly analyze the impacts from continued storage of the stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A storage period of 20 years 
was used for the purpose of analysis. A discussion of storage has been added to Sections 2.3, 2.4 and 
2.5.1 of this Final EIS, and the associated impacts have been added to Sections 4.2 through 4.11. For 
the other alternatives, a discussion of storage of processed material has been added to Section 4.14 of 
the Final EIS to address the possibility ofWIPP not opening in the near future. 

The analysis of storing any plutonium that would be separated during processing of salts at Los Alamos 
National Laboratory is contained in Sections 2.4.2.3 and 4.14 of the Final EIS. Under the Preferred 
Alternative, described in Section 2.5 of the Final EIS, the plutonium that would be separated during the 
processing of salts would not be contaminated with americium. The americium would go into the 
transuranic waste. DOE has also responded individually to each comment related to storage in Section 
9.5 of the Final E1S. 

D Comments Related to Ultimate Disposition-A number of commentors expressed concern about 
DOE's reliance on WIPP to dispose of the processed or stabilized residues. Key comments included the 
following: 

• DOE is relying too heavily on WIPP, which is unlikely to open on schedule or may never open (some 
commentors cited specific problems with WIPP as a safe disposal facility). 

• WIPP's compliance certification application with the Environmental Protection Agency (EPA) (and 
EPA's certification authority) does not cover the amounts and concentrations of plutonium addressed 
in the materials covered by this EIS that would be shipped to WIPP. DOE should clearly address the 
number of shipments, amounts of processed residues and scrub alloy, and plutonium/americium 
concentrations that would be going to WIPP under this EIS and whether variances would be required. 

Some of the commentors who opposed plutonium separation also provided the following comment: 

• Separated plutonium should not be used in making mixed oxide fuel for civilian nuclear power plants 
due to proliferation risks. 
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In response to these comments, DOE notes that, in January I998, DOE issued a Record of Decision 
regarding alternatives evaluated in DOE's Waste Isolation Pilot Plant Disposal Phase Final 
Supplemental EIS (discussed in Section I.5.4 of the Final EIS) to dispose oftransuranic waste at WIPP. 
Nevertheless, the decision to open WIPP is outside the scope of this EIS. Section 4.I4 of the Final EIS 
addresses the impacts from storing processed residues in the event that WIP P does not open on schedule. 

In addition, in July I998, DOE published a Draft EISon Surplus Plutonium Disposition (discussed in 
Section I.5.7 of the Final EIS). The disposition of any plutonium separated from Rocky Flats plutonium 
residues and scrub alloy would be determined in accordance with decisions to be reached under the 
Surplus Plutonium Disposition EIS. Any plutonium that would be separated under any alternative 
evaluated in this EIS would be immobilized. DOE has also responded individually to each comment 
related to ultimate disposition in Section 9.5 of the Final EIS. 

0 Comments Related to Proliferation Risks-Perceived proliferation risks were the primary reasons 
commentors did not support Alternative 3 -Processing with Plutonium Separation. Comments included 
the following: 
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• DOE did not adequately address the issue of proliferation risk in the EIS. 

• None of the alternatives were favorable to nonproliferation efforts and, thus, further evaluation should 
be conducted of innovative immobilization technologies (see "Other Processing Options Not in Draft 
EIS" above). 

Several commentors expressed views concerning DOE's approach in seeking safeguards termination limit 
variances. These included: 

• DOE's approach to seek a variance to safeguards termination limits is acceptable for those materials 
whose evaluations concluded that the materials presented minimal risk of proliferation. 

• Variances to the safeguards termination limits present an invitation to terrorists and, as such, the 
granting of variances is opposed. 

• The EIS should include more discussion on the variances, including the rationale for variances and 
a clear path for materials that do or do not receive variances. 

• State technical agencies should be involved in DOE's variance decisions. 

• DOE should delay the EIS until variance decisions were made for all of the categories and 
subcategories. 

In response to these comments, DOE agrees that nonproliferation goals should be an important factor 
in deciding the processing technology for each of the Rocky Flats plutonium residues and scrub alloy. 
Nuclear nonproliferation considerations, including long-term proliferation risks, are discussed in 
Section 4.1.9 of this EIS. None of the actions evaluated in this EIS, including those that involve 
plutonium separation, would result in a substantial increase in proliferation risk. 

In addition, the discussion of variances to safeguards tennination limits has been expanded in the Final 
EIS. The process to obtain a variance is described in detail in Section 1.2.1 of the Final EIS. Section 1.2 
of the Final EIS discusses conditions under which a variance to safeguards termination limits may be 
applied. Section 1.3.1 of the Final EIS identifies materials that have received a variance and introduces 
Alternative 4, Combination of Processing Technologies, to address materials for which a variance has 
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been granted. DOE has also responded individually to each comment related to proliferation risks in 
Section 9.5 of the Final EIS. ,. 

0 Comments Related to Transportation-A number of commentors addressed transportation. Many of 
these commentors were strongly opposed to any transportation of plutonium-bearing materials and 
suggested that the materials remain at Rocky Flats. Primary reasons and suggestions were: 

•• Transportation of materials poses the potential for accidents and resulting exposures to the public and 
contamination. 

·• Rocky Flats has the ability to stabilize or process the materials and, as such, transporting the materials 
is unnecessary. 

• DOE should not transport materials through major metropolitan areas, such as Atlanta and Augusta. 

Other comments on transportation included the following: 

• Transportation can be accomplished safely (citing DOE's safe transportation record). 

·• DOE should better communicate with the public on the safety of DOE's shipments. 

·• The public should have input to routing decisions. 

·• DOE should not transport materials in Type B shipping containers that have not been certified by the 
U.S. Nuclear Regulatory Commission. 

ln response to these comments, DOE notes that the amount of transportation that would occur is 
dependent on the processing technology that would be selected in the Record of Decision for each 
plutonium residue and scrub alloy. Under the Preferred Alternative described in Section 2.5.2 of the 
Final EIS. most of the materials considered in this EIS would be repackaged (with stabliziation as 
necessary) at Rocky Flats, with minimal shipments to Los Alamos National Laboratory and the Savannah 
River Site for offsite processing (3 and 39 shipments, respectively). Section 2.8 of the Final EIS discusses 
the transportation system, including the Type B packaging used to transport these materials for any 
offsite processing. Appendix E, Section E.6, of this Final EIS shows that the incident-free radiological 
risk to the public in the form of latent cancer fatalities from transportation would be less than one 
fatality. The accident risk to the public, including latent cancer and traffic fatalities, would also be less 
than one. DOE has also responded individually to each comment related to transportation in Section 
9.5 of the Final EIS. 

0 Comments Related to Environmental, Safety, and Health Risks-About half of the comments 
addressed issues dealing with environment, safety, and health. These included comments on DOE's risk 
analysis methodology to determine impacts and concerns about risks posed by the alternatives. 

Some commentors stated that the EIS analyses were adequate in addressing the impacts. 

Others believed they were not adequate. Those comments dealing with inadequacies included the 
following: 

• DOE underestimated worker exposures in the analyses (comments included both Rocky Flats and 
Savannah River Site processes). For example, DOE underestimated the condition of facilities at 
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Rocky Flats (old and unsafe) and did not consider recent accidental exposures at the Savannah River 
Site. 

• DOE should not compare voluntary activities (e.g., cigarette smoking) with involuntary activities. 

• DOE underestimated waste volumes to be generated during processes. 

• DOE underestimated water usage at Los Alamos National Laboratory. 

• DOE needs to address RCRA permit modifications dealing with mixed waste in the EIS. 

• WIPP documentation needs to address criticality due to some of the residue packages to be sent to 
WIPP. 

• Transportation accidents pose unacceptable risks. 

Some commentors (federal and state agencies) noted no impacts from the proposed actions in this EIS, 
including no impacts to endangered or potentially endangered species and critical habitats. Some 
commentors offered comments on environmental justice or equity issues. 

In response to these comments, DOE has made refinements to the impact analyses in Chapter 4 of the 
Final EIS. Some of the changes occurred because DOE re-evaluated many of the processing 
technologies and introduced some new processing technologies. DOE believes that the processing 
methods analyzed in this EIS would be safe, based on the small potential impacts (less than one latent 
cancer fatality), as described in Sections 4.21, 4.22, and 4.23 of the Final EIS. DOE has also responded 
individually to each comment related to environmental, health and safety risks in Section 9.5 of the Final 
EIS. 

D Comments Related to Costs-A few commentors included cost as a factor in their support or opposition 
of a technical alternative. These comments included the following: 
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• DOE should minimize costs devoted to duplicate processing facilities. 

• The preferred alternative in the Draft EIS is not the least costly alternative. 

• The plutonium separation processes will be more costly - DOE underestimated the costs of operating 
the canyons. 

• Using Rocky Flats facilities for processing (no shipments offsite to more capable facilities) will be 
more costly. 

• Rocky Flats should be prepared to cover costs of extending the life of the canyons if required to 
complete processing of Rocky Flats' materials. 

• DOE must provide the necessary funding to implement the alternatives. 

• Money devoted to plutonium separation should be redirected to pursuit of innovative immobilization 
technologies. 

In response to these comments, DOE has provided a comparison of the costs of processing technologies 
in Section 4.17 of this Final EIS. Cost estimates range from $428 million for the Minimize Cost 
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Approach to $1,129 million for the No Action Alternative. The Preferred Alternative has an estimated 
cost of $524 million. DOE has also responded individually to each comment related to costs in 
Section 9.5 of the Final EJS. 

0 Other Comments - Miscellaneous-DOE should define the ultimate decisionmaker for processing 
under this EIS. 

" DOE should specify which site has ownership of the processed residues that will be shipped to WIPP. 

•• DOE has issued this EIS prematurely- more information on other innovative processing technologies, 
contingencies, and nonproliferation impacts is needed. 

• DOE waited too long to address steps needed to remove the residues from Rocky Flats; expeditious 
DOE decisionmaking is vital to cleanup of Rocky Flats. 

• More information is needed on selection criteria; the processing technologies in the preferred 
alternative are not consistent with selection criteria. 

• The EIS was well-written and adequately addresses impacts. 

• DOE should make the EIS available electronically. 

DOE has responded individually to each miscellaneous comment in Section 9.5 of the Final EJS. 

9.4.2 Environmental Protection Agency Rating of EIS 

The U.S. Environmental Protection Agency, Region VIII, reviewed and rated the Draft EIS in its "Category 
EC-2," which indicates that "EPA has identified potential environmental impacts and the EIS does not contain 
sufficient information to fully assess these impacts." This rating was based on EPA's comment that there is 
no assurance that WIPP will be open any time in the near future or if it will ever be open to accept waste. 
Thus, EPA is concerned that the alternatives analyzed in the Draft EIS did not specifically analyze interim 
storage of the processed residues pending disposal or other disposition, e.g., onsite storage. EPA commented 
that the EIS needs to have a back-up plan to safely secure and store all waste on site, including the evaluation 
of the use of existing buildings (upgrading) or the building of an additional structure. 

DOE has addressed this comment by revising the alternatives and adding additional analyses for contingency 
storage in Section 4.14 of the Final E/S. 

9.4.3 Summary of Public Hearings and Comments Received 

Public comment hearings on the Draft EIS were held at the following locations during the public comment 
period: 

• Rocky Flats Environmental Technology Site, Golden, Colorado, December 10, 1997 
• Los Alamos Area Office, Los Alamos, New Mexico, December 11, 1997 
• Savannah River Site area, Augusta, Georgia, December 16, 1 '997 

The hearings were announced in the Federal Register Notice on the availability of the Draft EIS, as well as in 
local newspapers. The public comment hearings were informal in nature in order to allow for a free-flowing 
dialogue. The hearing attendees were offered an opportunity to provide formal remarks, which some opted 
to do. However, for the most part, attendees were able to ask questions, provide comments, and engage in 

9-13 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

open discussion. Attendees also had an opportunity to have one-on-one discussions with DOE representatives 
prior to and after the hearing sessions. A fact sheet and corresponding poster exhibits were made available 
at the hearings. The fact sheet is included in Appendix A of the Final EIS. 

About 50 people attended the three public hearings. Attendees included local citizens, site employees, State 
and local officials, and representatives of various environmental or citizens organizations. About 40 comments 
and questions were received at the hearings. Key comments focused on the following concerns: 

• More clarification on safeguards termination limits and variances to those limits, including conditions 
under which a variance would be granted, processing technologies that would be used for materials 
that have received or not received a variance, percentages of plutonium covered by existing variances, 
and status of variances. 

• Questions or comments about specific processing technologies, such as salt distillation, salt scrub, 
water leach, Purex, and cementation. 

• Suggestions to further evaluate vitrification options and use mobile vitrification units. 

• Clarification on the final forms of the processed residues and separated plutonium. 

• Clarification of the disposition path for separated plutonium. 

• Clarification on the forms of the residues to be processed. 

• Comments and clarification on the "pipe and go" concept (which is encompassed under the 
repackaging option in Alternative 4), including analyses that have been performed to address 
criticality. 

• Suggestions to consider contingency storage at Rocky Flats. 

• Suggestions to minimize transportation. 

• Suggestions to consider other locations for smaller scale processing. 

• Suggestions and questions on particular impacts analyses, including waste generated, emissions, 
process safety in terms of accidents, and transportation. 

• Clarifications of materials that would be shipped to WIPP. 

• Concerns about the Resource Conservation and Recovery Act designations for some residue 
categories, WIPP not receiving a State of New Mexico permit for receiving mixed wastes, and 
Colorado's jurisdiction over proposed disposition of RCRA wastes. 

In response to these oral comments, DOE has provided additional clarifications in the applicable 
sec~ions of Chapter 2 of the Final EIS, as well as in the DOE responses provided in Section 9.5.1 below. 
(Se~ also above summary of written comments and DOE responses.) 

' 

9.5 DOk RESPONSES TO PuBLIC COMMENTS 

Individual responses to each of the comments submitted to DOE, including all of those summarized above, 
are provided in the sections below. 
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9.5.1 Oral Comments at Public Hearings and DOE Responses 

9.5.1.1 Rocky Flats Public Hearing 

The public hearing at Golden, Colorado was held at the Rocky Flats Environmental Technology Site at Building 060 on December 10, 1997. Twenty 
people attended the meeting. The meeting discussion was interactive in nature. A summary of the key comments and issues that were raised and the 
DOE responses follow. 
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1 DOE should define Safeguard See response to Written Comment 28-5. 
Termination Limits (STL) and clarify 
how Rocky Flats would obtain 
variances from the STL requirements. 

2 Sand, Slag, and Crucible (SS&C) Table 4-56, Technical Uncertainties for Processing Options, p. 4-106 of Volume I of the Draft EIS, correctly states that there 
material is stated to have low is low technical uncertainty associated with the Purex processing option for ash residues at the Savannah River Site. 
technical uncertainty on pg. 4-1 06 of Therefore, the citation specified in Appendix C, page C-41, has been corrected appropriately. 
Volume I of the Draft EIS. 
However, Appendix C, page C-41, 
states that processing risks are 
minimal, with the exception of 
SS&C. Please address this apparent 
difference. 

-
3 More attention should be given to See responses to Written Comments 31-8 and 31-9. 

furthering the development of 
vitrification technology to allow for 
other vitrification approaches at 
Rocky Flats. 

4 There should be greater research into See response to Written Comment 8-7 regarding mobile vitrification units. The vitrification with high-level waste concept is 
a versatile mobile vitrification unit at not considered to be a viable alternative since the concept would require shipping high-level waste to Rocky Flats, where 
Rocky Flats that could provide Rocky none now exists, constructing a vitrification facility at Rocky Flats, and qualifying the waste form for disposal. As described 
Flats with the capability to handle in Section 2.9.3 of this EIS, DOE does not consider constructing a new vitrification facility at Rocky Flats to be economically 
weapons-grade material stored at or technically viable, give the relatively small amounts of material requiring vitrification at the site. 
Rocky Flats. Vitrification with high-
level waste at Rocky Flats should not 
be ruled out. 
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Key Issues Raised 

Offsite transportation of materials for 
further processing should be 
minimized. 

DOE should consider smaller scale 
processing activities in several 
locations, rather than processing at 
only Los Alamos National 
Laboratory, the Savannah River Site, 
or Rocky Flats. 

DOE should assess waste produced 
by each option. All the different 
input/outputs, such as the hazardous 
chemicals in the waste streams and 
those used in the processes, should be 
specified in the EIS. 

Cementation is not considered to be a 
good option; pondcrete is cited as an 
example of a failed project. 

Pollution liabilities and possible 
process safety issues in terms of 
accidents should be presented in the 
EIS. 

Summary of Issues R4ised ot Rocky Flats Public Hearing and DOE Responses 

DOE Responses 

See response to Written Comment 35-4. 

See response to Written Comment 17-3, second and third paragraphs. 

The EIS does specify the types of wastes produced by each processing alternative and any hazardous chemicals that would be 
used. Wastes associated with processing are given for each residue type and scrub alloy in Sections 4.2 through 4.11 of the 
EIS. Hazardous chemicals released to the atmosphere are addressed in these same sections and also in Section 4.12. A 
detailed process description for each process considered in the EIS is provided in Appendix C. 

The EIS evaluates cementation as an alternative for all ash residues to stabilize these materials. The impacts that would result 
from use of this alternative are specified in Section 4.2 of the EIS. There are no alternatives considered in the EIS that 
resemble the "pondcrete" project. In the pondcrete project, settling basin materials from the solar evaporating pond were 
mixed with cement and water to form concrete that ultimately crumbled. In the cementation alternative analyzed in the EIS, 
the ash residue material is a more uniform material than that used in the pondcrete project. When blended with cement, the 
ash residues would result in better quality concrete. 

Pollution issues and possible process safety issues in terms of accidents are presented in the EIS. Assessments are presented 
in terms of types of wastes generated and potential accident impacts for each processing technology evaluated. Sections 4.2 
to 4.11 of Chapter 4 of the EIS describe all wastes generated during processing and estimate air emissions for hazardous 
chemicals, non-radiological air pollutants, and radiological materials. Accidents analyzed in the EIS are presented in Chapter 
4 and Aooendix D. 
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'-1 9.5.1.2 Los Alamos National Laboratory Public Hearing 

The public hearing at Los Alamos, New Mexico, was held at the Los Alamos Area Office, on December 11, 1997. Seven peopie attended the meeting. 
The meeting discussion was interactive in nature. A summary of the key comments and issues that were raised and the DOE responses follow. 

---- -- --------

Summary of Issues Raised at Los Alamos Pltblic Hearing and DOE Responses 

Key Issues Ratsed OOE Responses 

I Clarify the status of the Office of See response to Written Comment 17-5. 
Nonproliferation and National 
Security's approval of Rocky Flats 
safeguard termination limit variances 
for certain materials. (A commentor 
asserted that approvals for 
combustible and direct repack 
residues were put on hold. The 
commentor also stated that 
correspondence from DOFJNN-51 
was in process that would direct 
Rocky Flats not to implement 
safeguard termination limits variances 
until a vulnerability assessment is 
completed whereby Rocky Flats must 
demonstrate that the material will be 
safeguarded outside the protected 
area.) 

2 Were the impacts from transporting The environmental impacts of shipping transuranic wastes to WIPP and the impacts of disposal at WIPP were analyzed in the 
waste from processing at Los Alamos Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement (WIPP SEIS-11) described 
to WIPP assessed? in Section 1.5.4 of this EIS. DOE has summarized these impacts and incorporated them by reference in Appendix E, Section 

E.6, of the Final EIS. 

3 Why are there no emissions from salt The technology descriptions for the processes used at Los Alamos National Laboratory reported low levels of radioactive 
processes? emissions from the processes but no hazardous chemical emissions. The radioactive doses to the offsite public for these 

processes are listed in Table 4-12 of the EIS. No hazardous chemicals are present in the residues and none are added during 
processing. 

4 Is there a range of plutonium isotopes The isotopes are those contained in weapons-grade plutonium at Rocky Flats. These include: Plutonium-238, -239, -240, 
or just one isotope? -241,-242, and Americium-241. These isotopes are referenced in Appendix D, Table D-22 and Table D-80, of the EIS. 

5 Is there any mixed waste to be See response to Written Comment 24-4. 
processed at Los Alamos? 

--- ---
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How much residue material would 
come to Los Alamos National 
Laboratory from Rocky Flats for 
processing under the preferred 
alternative? Specifically, how much 
plutonium and how much americium? 

How much material could go to 
WIPP? 

Under the water leach processing 
option, would the material or residue 
leftover from extraction be 
considered low-level waste or 
transuranic waste? 

What is the plutonium concentration 
in the salts.? 

The EIS appears to focus on direct 
disposal of all materials at WIPP 
without giving full consideration to 
the alternatives. Plutonium removal 
from certain materials seems to be 
more appropriate than putting more 
plutonium material in WIPP. If 
plutonium is recovered, the volume of 
waste will be vastly reduced. This 
point should be presented as the main 
focus of the EIS analyses. 

- ----
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See responses to Written Comments Il-l and ll-10. 

See response to Written Comment 28-2. 

The residual calcium chloride salt would be transuranic or low-level waste depending on the residual plutonium content. In 
this EIS, we assume it is all transuranic waste. 

The average plutonium concentration in the pyrochemical salt residues is approximately 6.7 percent; however, this plutonium 
concentration varies widely from one container to another. Full descriptions of the salts and other residues are addressed in 
Appendix C of this EIS. 

As described in Section 1.2 of this EIS, the purpose and need for agency action is to process certain plutonium residues and 
scrub alloy currently in storage at Rocky Flats to address health and safety concerns raised by the Defense Nuclear Facilities 
Safety Board Recommendation 94-l, and to prepare them for offsite disposal or other disposition, while supporting site 
closure and limiting worker exposure and waste production. 

Section 2.5.2 of the Final EIS identifies the preferred alternative, which is comprised of preferred processing technologies for 
each material category (and some sub-categories). The detailed rationale for selecting the preferred technologies is provided 
in Section 2.4. 

With the exception of the No Action alternative, the management approach, "Process with Maximum Plutonium Separation," 
described in Section 4.22, does produce the minimum number of transuranic waste drums (based on the total of stabilized 
residue and transuranic waste which would both be sent to WIPP), as shown in Table 4-79, but also results in the highest 
number of canisters of high-level waste. Different processing technologies will have a different mix of high-level waste, 
transuranic waste, low-level waste, and low-level mixed waste. 

[ 
~ 
t.o:i 
g 
~ 
.ill 

<:') 

s 
~ 
~ 

!a 
s. 
!\ 

~ 
.., 
iS' 
l:: 

~ 
"' ~-
§ 
~ a 
~ 
§-
~ 
-':l 

<:') 

~· 



'P ..... 
10 

11 

12 

13 

14 

.. Kq Issues RDI&etl 

The EIS should clearly point out that 
plutonium is a valuable resource. 
Under the preferred alternative, 
plutonium disposed of at WIPP 
would be wasting several million 
dollars of electrical power resource (if 
the plutonium were recovered and 
converted to mixed oxides). 

The EIS should clarify the approach 
for presenting data concerning the 
analysis of air quality pathways. 
Specifically, the rationale for why 
wind roses (for certain years) were 
used at some sites and an average was 
used for others should be provided. 

Concern was expressed regarding the 
extent to which discarding residues at 
WIPP had been evaluated during the 
development of the WIPP SEIS-11. 
Greater public disclosure is needed as 
to the nature of these materials and 
the amount of plutonium content. 
Otherwise, WIPP could be prevented 
from opening when it is really needed 
for the disposal of transuranic wastes. 

Concern was expressed that the 
bounding case numbers for WIPP 
may be exceeded. In particular, with 
decontamination and 
decommissioning and environmental 
restoration, Rocky Flats will exceed 
its allotment ofWIPP drums (as cited 
in the Baseline Environmental 
Management Report). 

~ oJ Issues R4ised Ill Los Alsmos PubiU: Heariltg iuul DOE Responses 

DOE Responses 

See response to Written Comment 17-7. 

See response to Written Comment 24-8. 

See response to Written Comment 16-1. 

See response to Written Comment 17-8. 
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Summary of Issues Raised at Los Alamos Public Hearing and DOE Responses 

Key Issues Raised I DOE Jlnponses 

Some residue categories have RCRA I See response to Written Comment 17-4. 
designations and New Mexico has not 
certified DOE to send this material. 
Performance assessment assumed no 
reactive, corrosive codes; 151tem 
Description Codes (IDCs) are 
prohibited in the WIPP/W AC. The 
treatment descriptions contained in 
the EIS should explicitly address the 
IDCs in question. Additionally, the 
Colorado Department of Public 
Health & Environment (CDPHE) has 
approval authority over the 
disposition of RCRA-regulated 
residues. Therefore, the CDPHE 
must be satisfied with any proposed 
disposition. 

The EIS postulates that risks at Los 
Alamos and Rocky Flats are 
increased for plutonium separation. 
However, in the case of Los Alamos, 
it should be noted that plutonium 
separation is part of the facility's 
authorization basis. Rocky Flats has 
no authorization basis for nuclear 
operations. 

See response to Written Comment 17-3. 
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9.5.1.3 Savannah River Site Public Hearing 

The public hearing at Augusta, Georgia, was held at the downtown Ramada Plaza Hotel on December 16, 1997. Nineteen people attended the meeting. 
The meeting discussion was interactive in nature. A summary of the key comments and issues that were raised and the DOE responses follow. 

~~--~-- --------------- -- -

Summary of IsslUis Raised ot Augusta Public Hearing tllid IJOE Responses 

Key Iis~Hs Raised DOE Resp~nses 

1 Given DOE's goal to clean up and The purpose and need for agency action is to process certain plutonium residues and the scrub alloy currently in storage at 
close Rocky Flats by 2006 [as Rocky Flats to address health and safety concerns regarding storage of the materials and to prepare the materials for offsite 
specified in the Rocky Flats Cleanup disposal or other disposition. The processes identified in this EIS support Rocky Flats' ability to clean up and close the site 
Agreement between DOE, EPA, and by 2006. The alternatives analyzed for processing at Rocky Flats were selected based on Rocky Flats' ability to conduct those 
the State of Colorado], it is uncertain processes during the 1998-2004 timeframe. The action would be taken in a manner that supports site closure and limits 
whether Rocky Flats intends to do any worker exposure and waste production. DOE is committed to closing Rocky Flats by 2006, as described in DOE's 
processing of the residues. "Accelerating Cleanup: Paths to Closure," described in Section 1.5.11 of this EIS. 

2 Clarify how the EIS alternatives woul<! See responses to Comments 15-3 and 15-5. 
be affected if additional variances are 
not granted (i.e., can Rocky Flats 
process those residues that do not 
receive a variance). 

3 Clarify how decisions can be made Decisions to be made from this EIS will be based upon information available and the status of technology at the time of the 
and implemented from this EIS when Record of Decision. See also response to Comment 15-5. 
variance evaluations and technology 
studies are still ongoing? 

4 Clarify the schedule for issuance of the See response to Comment 15-5. 
Final EIS and Record of Decision. 

5 Clarify the percentage of plutonium Approximately 2,780 kilograms of plutonium are contained in all of the residues and scrub alloy analyzed in this EIS. A 
covered by the existing variances variance to safeguards termination limits has been granted to all of these materials, except the plutonium fluorides, Ful Flo 
compared to the total amount of filters and scrub alloy, which contain, collectively, approximately 362 kilograms of plutonium (142 kilograms in the fluorides, 
plutonium analyzed in the EIS. 19.6 kilograms in the Ful Flo filters, and 200 kilograms in the scrub alloy). This equates to about 2,418 kilograms of 

plutonium in materials for which a variance has been granted. Therefore, the percentage of plutonium covered by an existing 
variance represents about 87 percent of the total plutonium analyzed in the EIS. [Note: As a result of further characterization 
of the residues since the Draft EIS was issued, Rocky Flats concluded that many residues would only need to be repackaged 
prior to disposal at WIPP because much of the residue inventory would not require stabilization prior to repackaging to meet 
WIPP waste acceptance criteria. Rocky Flats requested and obtained a variance to safeguards termination limits that covers 
residues, including Ful Flo filters, with plutonium concentrations below 10 percent. However, Ful Flo filters were not 
identified in the Draft EIS as a material for which a variance to the safeguards termination limit had been requested, and 

- - - -

_accordingly, application of a variance was not considered for the Final EIS.] 
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The salt distillation process may not 
be workable at Los Alamos National 
Laboratory; salt scrub should be 
considered as the preferred alternative 
at Los Alamos National Laboratory. 

Clarify the disposition path for 
plutonium separated in the Savannah 
River Site canyons. 

Clarify the final forms of the 
processed residues that will be shipped 
to the WIPP (including repackaged 
and immobilized materials). 

Clarify DOE's consideration of the 
"pipe and go" alternative and whether 
sufficient analyses have been 
conducted on this approach. 

-- ~-- ----~ -

~ o/1Bifllf8 Rsisedat Ari~PublicHetuillg and DOE Responses 
-_,:_ -

' 
DOE Responses 

Although salt distillation is no longer the preferred processing technology for salts, the analyses conducted as part of this EIS 
have indicated that salt distillation at Los Alamos National Laboratory is a feasible process for certain materials (molten salt 
extraction electrorefining salts). Water leach at Los Alamos National Laboratory or Rocky Flats is also identified as a 
reasonable processing technology. However, at the recommendation of Los Alamos National Laboratory, the Final EIS 
includes evaluation of an additional process, acid dissolution followed by plutonium oxide recovery, for processing direct 
oxide reduction salts (with high-concentration plutonium) at Los Alamos National Laboratory. This is a mature process and 
has been identified as the preferred alternative for processing these direct oxide reduction salt residues at Los Alamos 
National Laboratory. The reasons for adding the acid dissolution processing technology are explained in Section 2.4.2 of this 
EIS. 

The disposition path for any plutonium separated under Alternative 3 of this EIS is discussed in Sections 1.2.2 and 2.7.2 of 
the Final EIS. 

The residues to be disposed of in WIPP would be repackaged, stabilized, or processed to conform to the WIPP waste 
acceptance criteria. The forms would vary depending on the material category or subcategory. Immobilized materials would 
be placed into glass, cement, or ceramic forms. Repackaged and stabilized residues would be in various forms, including 
cements, metals, clinkers of ash and firebrick, rubber, wood, and glass. (Refer to Appendix C for more details on the forms of 
the stabilized or processed wastes to be shipped to WIPP.) 

The "pipe and go" concept is encompassed under Alternative 4. Alternative 4, described in Sections 1.3.1, 2.1, and 2.4, 
provides for direct repackaging of certain residues into a pipe component when characterization data indicates that the residue 
poses low risk. (In some cases, stabilization and blending would be required prior to repackaging.) The pipe component and 
the drum into which it is placed would be used to store most plutonium residues after processing or repackaging. The drum 
containing the pipe component would be placed inside a TRUPACf-11 shipping container before transporting the residues to 
the WIPP. The pipe component is described in Section 2.6.1. 

The pipe component was originally developed to create a safe interim storage alternative (until WIPP is available) to the 
existing facilities/conditions. Subsequent analysis has shown that the robustness of this container (designed to prevent 
dispersal during a design seismic event) also eliminates the criticality risks of the residues, greatly improves the efficiency of 
TRUPACf-11 transportation, decreases vulnerability of materials to terrorist attack during shipment, and potentially avoids 
the need to process materials for plutonium separation before disposal. 
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Key Issues Raised 

Clarify whether DOE has analyzed 
criticality risks associated with an 
accident invoiving water submersion 
of the pipe component -- where water 
intrudes into the package, the salts 
dissolve, and the water transports the 
plutonium to another location where it 
could deposit in a critical 
configuration. 

Address whether the "pipe and go" 
packaging system referred to in 
comment 9, above, results in higher 
concentrations of plutonium in the 
package than considered in analyses 
performed for WIPP. If so, has DOE 
considered the potential for criticality 
when emplaced in WIPP? 

DOE should consider developing a 
new storage facility at Rocky Flats to 
(1) resolve near-term problems of 
drums exposed to the elements (e.g., 
strong winds); and (2) provide for 
contingency in the event of scheduling 
delays with WIPP. 

----- ---------

Summary of Issues Raised at Augusta Public Heoring and DOE Responses 

DOE Responses 

As the basis for developing the WIPP waste acceptance criteria, extensive accident analyses using computer modeling were 
performed for the maximum amount of plutonium that could be placed in 14 drums within a TRUPACT-11 shipping container. 
The maximum amount was based upon 200 fissile gram equivalent per drum. This made the total amount of plutonium 
considered to be 2,800 fissile gram equivalent, which is the maximum amount allowed in a TRUPACT-11 using pipe 
components. One of the modeling scenarios was total immersion of the TRUPACT-11 in water, along with total immersion of 
the drums in water inside the TRUPACT-11, as well as simultaneously having all internal containers disappear (i.e., drums and 
pipe components) and all the plutonium being available to conglomerate in one comer of the TRUPACT-11. Even with this 
idealized scenario, the modeling showed no concerns regarding criticality of the plutonium. 

The pipe-and-go concept (see response to Comment 9 above) would not result in higher concentrations of plutonium in the 
package than previously considered in criticality analyses performed for WIPP. The maximum amount of plutonium allowed 
in a pipe component to be placed inside a 55-gallon drum is 200 fissile gram equivalent. All of the analyses performecHor 
WIPP have been based on a 200-fissile gram equivalent limit per drum, which has been the standard loading for transuranic 
waste drums for over 20 years. The use of the pipe component instead of only a drum would allow a greater amount of 
plutonium to be placed into a TRUPACT-11 (2,800 fissile gram equivalent versus 325 fissile gram equivalent) for shipment to 
WIPP. However, the total amount of plutonium shipped from Rocky Flats using this "pipe-and-go" packaging system would 
not exceed the amount allocated for Rocky Flats shipments in WIPP' s criticality analyses. When account is taken of this and 
the limited amount of plutonium that could be placed inside a drum, the need to perform additional criticality calculations is 
precluded. 

The WIPP waste acceptance criteria established the conditions that govern the physical, radiological, and chemical 
composition which transuranic waste must meet before it can be accepted and emplaced at WIPP. Radiological criteria 
include the maximum plutonium-239 equivalent activity for stored transuranic waste to avoid the potential for nuclear 
criticality. Acceptable package limits are less than 200 fissile gram equivalent per drum. These limits are two times the 
measurement error when the waste packages are assayed. On average, a drum of Rocky Flats plutonium residue waste would 
contain 8.6 curies of plutonium-239 and 50.5 curies of plutonium-241 per drum, which represents approximately 139 fissile 
gram equivalent in a drum. The proposed processing under consideration in the Final EIS could further reduce the fissile 
gram equivalent concentrations in this waste. 

See response to Written Comment 23-2. 
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Key Issues Rllised 

13 Clarify requirements for storage of 
separated plutonium (i.e., would 
storage be in accordance with DOE 
Standard 3013?). 

Summary of ls&Ues Raised at Augusta .Public lle4Ting 41Ul DOE Responses 

DOE Responses 

Storage of separated plutonium resulting from processes analyzed in this EIS would be in accordance with DOE-STD-3013-
96, DOE Standard: Criteria for Preparing and Packaging Plutonium Metals and Oxides for Long-Term Storage (DOE 
1994b). For a more detailed discussion, refer to Section 2.6.2. 
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Chapter 9- Overview of the Public Participation Process 

9.5.2 Written Comments and DOE Responses 

This section provides a side-by-side display of the written comments received (full-text reproductions) and 
DOE's responses. Individual comments are numbered in the margins of the comment letters, and DOE 
responses to each of the numbered comments are provided on the right side of each page. To aid the reader 
in locating particular comments, indexes are provided at the beginning by: 

- Name and Affiliation 
- Key Issue Areas. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

INDEX OF WRITTEN SUBMISSIONS BY NAME AND AFFILIATION 

1. Lois Pohl, Coordinator, Missouri Clearinghouse, State of Missouri, Office of Administration 

2. Kenneth W. Holt, MSEH, Special Programs Group (F16), National Center for Environmental Health, 
Department of Health and Human Services, Centers for Disease Control and Prevention for Oceans and 
Atmosphere, Atlanta, Georgia 

3. Susan B. Fruchter, Acting NEPA Coordinator, Office of the Undersecretary for Oceans and Atmosphere, 
U.S. Department of Commerce, Washington, D.C., forwarding comment by Charles W. Challstrom, 
Acting Director, National Geodetic Survey, National Oceanic and Atmospheric Administration, Silver 
Spring, Maryland 

4. Carl M. Edstrom, Arvada, Colorado 

5. Intentionally left blank. 

6. Craig C. Kocian, City Manager, City of Arvada, Colorado 

7. Ronald A. Hellbusch, Director Public Works and Utilities, and Mary Harlow, Rocky Flats Coordinator, 
City of Westminster, Colorado 

8. Deborah Reade, Citizens for Alternatives to Radioactive Dumping (CARD), Albuquerque, New Mexico 

9. Tom C. Smith, Port Arkansas, Texas 

10. Donald F. Dustin, Boulder, Colorado 

11. Greg Mello, Director, Los Alamos Study Group, Santa Fe, New Mexico 

12. Fred E. Humes, Director, Economic Development Partnership, Aiken, South Carolina 

13. Joel T. Cassidy, Executive Director, South Carolina Employment Security Commission, Office of State 
Budget, South Carolina Project Notification and Review, Columbia, South Carolina (forwarded by 
Rodney P. Grizzle, Grants Services Coordinator, State Budget and Control Board, Office of State Budget, 
State of South Carolina) 

14. Robert F. Stewart, Regional Environmental Officer, Office of Environmental Policy and Compliance, 
Office of the Secretary, U.S. Department of the Interior, Denver, Colorado 

15. Joe Schieffelin, Permitting and Compliance Unit Leader, Federal Facilities Program, Hazardous Materials 
and Waste Management Division, Colorado Department of Public Health and Environment, Denver, 
Colorado 

16. Dana C. Christensen, Los Alamos, New Mexico 

17. Mark A. Robinson, Los Alamos, New Mexico 

18. Danny Johnson, (for Robert E. Duncan, Environmental Programs Director), South Carolina Wildlife and 
Marine Resources Department, State of South Carolina (forwarded by Rodney P. Grizzle, Grants Services 
Coordinator, State Budget and Control Board, Office of State Budget, State of South Carolina) 
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19. Turner Styons, Deputy Executive Director, South Carolina State Housing Authority, State of South 
Carolina (forwarded by Rodney P. Grizzle, Grants Services Coordinator, State Budget and Control Board, 
State of South Carolina) 

20. George Bistany, Grants Manager, South Carolina Department of Commerce, State of South Carolina 
(forwarded by Rodney P. Grizzle, Grants Services Coordinator, State Budget and Control Board, Office 
of State Budget, State of South Carolina) 

21. Beth McClure, Director, RP&D, South Carolina Department of Parks, Recreation and Tourism, State of 
South Carolina (forwarded by Rodney P. Grizzle, Grants Services Coordinator, State Budget and Control 
Board, Office of State Budget, State of South Carolina) 

22. Ronald E. Mitchum, Berkeley-Charleston-Dorchester Council of Governments, State of South Carolina 
(forwarded by Rodney P. Grizzle, Grants Services Coordinator, State Budget and Control Board, Office 
of State Budget, State of South Carolina) 

23. Cynthia Cody, Chief, NEPA Unit, Office of Ecosystems Protection and Remediation, U.S. 
Environmental Protection Agency, Region VIII, Denver, Colorado 

24. Gedi Cibas, Ph.D., Environmental Impact Review Coordinator, State of New Mexico Environment 
Department, Santa Fe, New Mexico 

25. Tom Marshall, Chair, Rocky Flats Citizens Advisory Board, Westminster, Colorado 

26. Victor Holm, Member, Rocky Flats Citizens Advisory Board 

27. Brian Costner, Energy Research Foundation, South Carolina (on behalf of 13 organizations) 
Carolina Peace Resource Center, South Carolina 
Citizens for Environmental Justice, Georgia 
Concerned Citizens for Nuclear Safety, New Mexico 
Georgia Peace Action, Georgia 
GE Stockholders' Alliance for a Sustainable, Nuclear-Free Future, Arizona 
Global Resource Action Center for the Environment, New York 
Los Alamos Study Group, New Mexico 
Oak Ridge Environmental Peace Alliance, Tennessee 
Rocky Mountain Peace and Justice Center, Colorado 
Snake River Alliance, Idaho 
Southwest Research and Information Center, New Mexico 
STAND of Amarillo, Texas 

28. Robert H. Neill, Director, Environmental Evaluation Group, Albuquerque, New Mexico 

29. Intentionally left blank. 

30. Ann Loadholt, Chairperson, Savannah River Site Citizens Advisory Board 

31. Rocky Mountain Peace and Justice Center, Boulder, Colorado 

32. Tom Marshall, Chair, Rocky Flats Citizens Advisory Board, Westminster, Colorado 

33. Susan Gordon, Director, Alliance for Nuclear Accountability (ANA) 
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34. Candace M. Thomas, Chief, Environmental Analysis Branch, Planning Division, Corps of Engineers, 
Omaha District, Department of the Army, Omaha, Nebraska 

35. Ralph Hutchison, Coordinator, Oak Ridge Environmental Peace Alliance, Oak Ridge, Tennessee 

36. Diana Lobrano, Women's Action for New Directions, Atlanta, GA 

37. Virginia Dollar, Co-Director, Alternatives In Action! 

38. Adele Kushner, President, Action for a Clean Environment, Alto, GA 

39. Donn Kesselheim, Lander, Wyoming 

40. Emily B. Calhoun, Alto, GA 

41. Nadean Young, Women's Action for New Directions (Rochester Chapter), Rochester, NY 
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INDEX OF WRITTEN COMMENTS BY KEY ISSUE AREA 

A. COMMENTS DEALING WITH THE TECHNICAL ALTERNATIVES 
(These include comments on the specific alternatives and sites that would implement the alternatives) 

Alternative 1: No Action 

2-1, 6-1, 8-1, 8-2, 8-10, 12-2,26-1,40-2 

Alternative 2: Processing without Plutonium Separation 

6-1,7-2,7-3, 7-4, 8-1, 9-1, 27-14, 31-7, 32-2, 33-6, 35-3, 36-2, 37-2, 38-2, 39-2,41-2 

Alternative 3: Processing with Plutonium Separation 

6-1,7-5, 8-8,9-1, 10-1, 10-2, 10-3, 11-1, 11-3, 11-4, 11-5, 11-6, 11-7, 11-8, 11-9, 11-10, 11-11, 11-12, 
12-3, 15-6, 17-6,26-3,27-1,27-14,27-17,30-1, 31-1,31-2, 31-3,31-10, 31-11, 32-3, 32-4, 33-1, 33-3, 
33-4, 33-5, 33-11, 36-3, 37-3, 38-3, 39-3,41-3 

Other Processing Options (Not Included in Alternatives Identified in Draft EIS) 
(These include comments on direct repackaging in a pipe container for shipment to WIPP; other 
immobilization technologies, such as cold ceramification and GMODS; and other site locations) 

7-6,8-7,26-4,27-14,27-23,31-1,31-7,31-8,31-9,32-6,33-11 

Specific to Rocky Flats 

6-1,7-1,7-2, 7-3, 8-1,8-2, 8-6, 10-1, 10-3, 11-12, 12-2, 12-3, 15-2, 15-6, 17-2, 17-3, 26-1,26-4, 31-4, 
31-7, 31-9, 32-2,32-5,35-3,35-4,36-2,36-4,37-2,37-4,38-2,39-2,39-4,41-2,41-4 

Specific to Savannah River Site 

7-5,9-2, 11-12, 12-3, 15-6, 17-3,26-3,27-17,30-1,31-10,33-3 

Specific to Los Alamos National Laboratory 

11-1, 11-5, 11-6, 11-7, 11-8, 11-9, 11-10, 11-11, 11-12, 15-6, 17-3, 24-2, 24-3, 24-4, 27-18 

B. COMMENTS DEALING WITH STORAGE 
(These include comments on the need to address contingency storage at Rocky Flats in the event of delays 
in opening WIPP, interim storage at other processing sites, risks of continued storage at Rocky Flats, and 
storage of americium-contaminated materials.) 

6-1,6-2,8-1,8-7,8-8, 10-3, 11-1, 11-10, 11-11, 11-12, 12-2, 17-2,23-2,24-3,26-1,26-3,30-1,31-1, 
31-4, 31-5,31-9,31-11,32-1,32-2,32-4,33-5,33-6,36-2,37-2,38-2,39-2,41-2 
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C. COMMENTS DEALING WITH ULTIMATE DISPOSITION 
(These include comments on the Waste Isolation Pilot Plant and disposition of separated plutonium under 
Alternative 3, which is being addressed by the Plutonium Disposition EIS) 

6-1,8-11,9-3, 16-1, 17-2, 17-4, 17-7, 17-9,23-2,24-5,27-1,27-14,28-3,28-4,28-5,28-6,28-7,28-8, 
28-11, 28-12,28-14,31-4,31-5,32-2,33-6,33-7 

D. COMMENTS DEALING WITH PROLIFERATION RISKS 
(These include comments about risks of terrorism or theft as a result of any of the technical alternatives 
or transportation, safeguards termination limits, and variances to the safeguards termination limits) 

6-1,6-2,8-8,8-9,8-14,11-3, 15-3, 15-4, 15-5, 17-1, 17-4, 17-5,23-1,26-2,26-3,27-1,27-2,27-3,27-4, 
27-5, 27-16,27-23,28-4,28-5,28-6,28-8,28-9,31-1,31-2,31-3,31-4,31-5,33-1,33-2,36-3,37-3, 
37-4, 38-3, 39-3, 41-3 

E. COMMENTS DEALING WITH TRANSPORTATION 
(These include comments about the transportation of the materials offsite for processing and to WIPP 
following stabilization, repackaging, or processing) 

6-1, 8-3, 8-4, 8-5,9-2, 9-3,9-5, 10-2, 17-8,24-1,27-21,27-22,28-1,28-2,28-12,30-1,31-11,33-8,35-
2, 35-4, 36-1, 36-2, 37-1, 37-2, 37-4, 38-1, 38-2, 39-1, 39-2, 40-1,41-1, 41-2 

F. COMMENTS DEALING WITH ENVIRONMENTAL, SAFETY, AND HEALTH RISKS 
(These include comments about the health and safety risks to workers and the public from implementing 
the alternatives in this EIS or from transportation, amounts of waste/materials generated, emissions, 
RCRA, ecological impacts, environmental justice, and DOE's methodologies for analyzing and 
presenting risks) 

2-2,3-1,6-1,7-2,7-5,8-1,8-3,8-5,8-10, 8-12,8-13, 10-1, 10-2, 11-3, 11-4, 11-5, 11-6, 11-7, 11-8, 11-
9, 11-11, 14-1, 14-2, 17-2, 17-3, 17-4, 17-6, 17-8, 17-9,24-4,24-7,24-8,26-3,27-7,27-8,27-9,27-10, 
27-11, 27-12, 27-13, 27-15, 27-20, 27-22, 28-3, 28-7, 28-10, 28-11, 28-14, 30-1, 32-3, 33-5, 33-8, 33-9, 
34-1, 36-1, 36-3, 37-1, 37-3, 38-1, 38-3, 39-1, 39-3,41-1, 41-3 

G. COMMENTS DEALING WITH COSTS 

9-30 

(These include comments about increasing or decreasing costs due to implementing any of the 
alternatives and funding availability) 

3-1,6-1,7-3,9-4, 11-4, 12-3, 17-2, 17-7, 17-9,27-17,30-1,31-9,31-10,32-3,33-4 
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H. OTHER 
(These include other comments not captured in the above categories, such as general comments on the 
adequacy of the EIS, DOE's decision process, equity, public involvement process, EIS availability, and 
editorial comments) 

4-1,4-2,6-3,7-1,7-7,8-14, 11-1, 11-2, 11-3, 11-4, 12-1, 13-1, 15-1, 15-2, 16-1, 17-7,23-3,24-5,24-6, 
25-1, 27-6, 27-19, 27-20, 28-13, 31-1,31-6, 31-12, 32-5, 33-10, 33-11, 35-1 
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COMMENTOR No. 1: STATE OF MISSOURI 

OFFICE OF ADMINISTRATION 

Mel Carnahan 
Governor 

State of Missouri 
Stan Pwovfch 

Director Richerd A. Haneon 
Commisstoner 

OFFICE OF ADMINISTRATION 
Post Office Box 809 

Jefferson City 
Division of General Services 

65102 

December e. 1997 

Mr. Cher1es R. Head 
NEPA. Oocument Manager 
Office of Environmental Management, EH-60 
u.s. Depertment of Energy 
1000 Independence Avenue, s.w. 
Washington, D.C. 20585-0001 

Dear Hr. Head: 

Subjects 97110028 - DEIS on Management of Certain Plutonium 
Residues and Scrub Alloy Stored at the Rocky 
Flats Environmental Technology Site 

The Missouri Federal Assistance Clearinghouse, in cooperation 
with state and local agencies interested or possibly affected, 
has completed the review on the above project application. 

None of the agencies involved in the review had comments or 
recommendations to offer at this time. This concludes the 
Clearinghouse's revie•. 

A copy of this letter is to be attached to the epplication 
as evidence of compliance with the State Clearinghouse 
requirements. 

Sincerely, 

0::~~inator 
Missouri Clearinghouse 

LP:cm 

RESPONSE TO COMMENT 

CoMMENTOR No. 1: STATE oF MissouRI 

OFFICE OF ADMINISTRATION 
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CoMMENTOR No.2: DEPARTMENT oF HEALTH & 
HUMAN SERVICES 

....... 
( :~~~- OEPAIITMENT Of HEALTH & HUMAN SERVICES 

.... ~ 
Public Heelh 9erYtce 

Mr. Chart .. R Head 
NEP A Document Manager 
Office of Environmental Managoment, EM-60 
U.S. Department ofEoergy 
1000 !ndepend...,. Avenue, S.W. 
WMilillgton, DC 20585-0001 

Dear. Mr. Head: 

Centers fOf Oisaa&e CorUll 
and PrewntiOn (CDC) 

~r,f®im 

We have completed oor review of the Draft El1Viromnental lmpa<t Statement (DEJS) for 
Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats 
Eavirorunentol Technology Site. Technioal Assistance for this review was provided by tile 
Radiation Studies Branch. Environmental Haunts and Health Effects Dtvision, National Center 
for Environmental Health. We arc responding on behalf of the U.S. Public Health Seruce. 

We believe this DErS is weD wriuen, and we believe most of our potentiaJ concerns ha:ve been 
addressed in thi::. draft document We offer the following two comments for your consideration as 
yoo prepare the Final E!S. 

The No Action Alternative is descnOed aa &tabilizing the plutonium and thea leaving it where it is 
It would appear that this constitutes an action. The No Action Alternative probably should be to 
just leave the plutonium u it ia. 

Regarding Enviroomental Justi<:c, the DBIS stales that the impact upon specific populations is so 
minor that it essentially is. not "WOrth co.lBideration io the DEIS. This may be true in most case~ 
howev..-, the San Ddefonso Pueblo is the only Nativo American reservation contiguous to a DOE 
facility. Because their boundary is on the &nee line ofLos Alamos, and they lead outdoor 
Jir.styles oo or close to DOE property, we Juggest that this population group be spc:cilicaDy 
considered. 

Thank you for the opporturuty to review and oonunent on ttri11 DElS. We would appreciate 
receiving a copy of the Final !;liS, and any future environmental impact SlatemellU which may 

2-1 

2-2 

REsPONSE To CoMMENT 

CoMMENTOR No.2: DEPARTMENT OF HEALTH & 
HUMAN SERVICES 

Response to Comment No.2 

2-1: The No Action alternative (Alternative 1) is generally defined as 
maintaining the "status quo." In some cases the status quo is to "do 
nothing"; in other cases, it is to continue ongoing activities. 

In the case of plutonium residues, the status quo is the stabilization and 
repackaging efforts currently underway for interim storage at Rocky Flats 
pending disposition. These efforts are described in the Solid Residue 
Treatment, Repackaging and Storage Environmental Assessment/Finding of 
No Significant Impact described in Section 1.5.1 (hereafter referred to as the 
Solid Residue Environmental Assessment). The stabilization and repackag
ing activities analyzed in the Solid Residue Environmental Assessment are 
considered to be the No Action Alternative. 

In the case of the scrub alloy, because the Solid Residue Environmental 
Assessment did not address stabilization of scrub alloy (and the material is 
currently in storage), the status quo is continued storage and repackaging 
as needed. Therefore, the No Action Alternative for scrub alloy is defined 
as continued storage at Rocky Flats with repackaging, as necessary. 

2-2: The discussion in Section 3.3.8 of this EIS has been revised to include a 
discussion of the San Ildefonso Pueblo and other nearby Native American 
Pueblos. Health risks that could result from implementation of the pro
posed action or alternatives were calculated for each of the candidate sites, 
including Los Alamos National Laboratory (Section 4.23.3). Implementation 
of the various alternatives was determmed to pose no significant risk to 
populations adjacent to candidate sites regardless of the racial and ethnic 
composition of the populations (See Section 4.16). In compliance with 
guidelines established by the Council on Environmental Quality (40 CFR 
Parts 1500-1508 and CEQ 1996), environmental effects on minorities and 
low-income populations are discussed in proportion to their significance (see 
Sections 3.1.8, 3.2.8, 3.3.8, and 4.16). 
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CoMMENTOR No.2: DEPARTMENT oF HEALTH & 
HUMAN SERVICES (CoNT'n) 

Page 2 - Mr. Head 

indicate poteotial public heabh impact and are developed IUid..-lhe Notional Enviroommtal Policy 
Act(NEPA). 

cc:C.r.t.Wood 

Sineerely, 

1(-tlw-~ 
Keaned:! W. Holt, MSEH 
Special Programs Group (Ft6) 
National ~ fur Enviroruneotal Hftlth 

RESPONSE TO COMMENT 

CoMMENTOR No.2: DEPARTMENT OF HEALTH & 
HUMAN SERVICEs (CoNT'n) 
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CoMMENTOR No. 3: UNITED STATES DEPARTMENT 

OF CoMMERCE, NATIONAL OcEANIC AND 

ATMOSPHERIC ADMINISTRATION 

Mr. Charles R. Head 

~ .. ~ 
\i) ... 0. 

U.S. Department of Energy 

~D BTATEaCIIIPA~DP~ 
Dfl'lc. at' the I.Jnc:lwo ~far 
aa..m..,..,A~ 
W8Shhgton. C.C. 20230 

December 17, 199? 

Office of Environmental Mgmt, EM-60 
1000 Independence Avenue, SW 
washington, DC 20585-0001 

Dear Mr •. Head: 

Enclosed are comments on the Draft Snvironmenta~ Impact 
Statement for Management of certain Plutonium Residues and Scrub 
Alloy Stored at the Rocky Plate Snvironmental Technology Site, 
Golden. Colorado. We hope our eomments will assist you. Thank 
you for giving us an opportunity to review this document. 

Enclosure 

Sincerely, 

.~"-P( 
susan B. Fruchter 
Acting NEPA Coordinator 

(. 

REsPONSE TO CoMMENT 

CoMMENTOR No. 3: UNITED STATES DEPARTMENT 

oF CoMMERCE, NATIONAL OcEANIC AND 

ATMOSPHERIC ADMINISTRATION 
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CoMMENTOR No. 3: UNITED STATES DEPARTMENT 

oF CoMMERCE, NATIONAL OcEANic AND 

ATMOSPHERIC ADMINISTRATION (CONT1D) 

(~~ 
\._ .. 1 

UNITml eTATI!.S DK~~NT C. ~-CII 
NlaUa"OI ao..n1e--A~ Adi1 ...... ...... 
NA.Tl~l.. ~SeRVe& 

I!EMORAHOOM FOR: 

FROM: 

SUBJECT: 

~ IMQGe1:1C SuNWt 

sa-- Sl;ri'lO, ~ QOS10-31iieB 

NOV 9 1997 

susan B. Fruchter 
Act~lfi!PA Coordinator ---

-'~-c....--_ 
Char es W. Challstrom 
Actinq Director, National Geodetic Survey 

DEIS-9711-08--Manaquant of Certain Plutonillll 
Residues and Scrub Al.loy stored at the Rocky 
Flat• linvironaental Technoloqy Site, Golden, 
Colorado 

The subject statement has been reviewed within the areas of the 
Nat1ona1 Geodetic survey's (NGS) responsibility and expertise and 
in terms of the impact Of the proposed actions on NGS activities 
and projects. 

All available qeodetio control intorm.ation abou.t horizontal and 
vertical geodetic control aonuments in the subject area is 
contalnad on the NGS ho•e page at the following Internet World 
Wide Web acldress: http:;;www.nqs.noaa.qov. After enterinq the 
NGS b.Oine paqa, please access -the topic •Products and services" 
and then access the menu item •nata Sheet.• This menu it.e• will 
allow you to directly access geodetic control monument inforaa
tion from the NGS data base for the subject area project. This 
information should be reviewed for identifyinq the location and 
designation of any geodetic control monuments that may be 
a ffeoted by the proposed project. 

If there are any planned activities which will disturb or clestroy 
theste monuments, NGS requires not less than 90 days r notification 
in advance of such activities in order to plan for their 
relocation. NGS recoJU~tends that fundinq for this project 
includes the cost of any relocation(&) required. 

For further infor•ation about thase tnonuments, please contact 

!f~~e!0;~~I~, S~~;:ia~~~09~~~G~~l!~~~n!~st 3~~~~ 1~~5~~:y !142: 
fax: JOl-713-4175. 

(i)Pt..\Wdonlt~ltdP~ 

/& .; 

3-1 

RESPONSE TO COMMENT 

CoMMENTOR No. 3: UNITED STATES DEPA-RTMENT 

OF COMMERCE, NATIONAL OCEANIC AND 

ATMOSPHERIC ADMINISTRATION ( CoNT'D) 

Response to Comment No.3 

3-1: DOE has reviewed the geodetic control monument information from 
the National Geodetic Survey data base as requested. According to data 
obtained from the National Geodetic Survey Web Site, there are four 
geodetic control monuments within 3.2 km (2 mi) of buildings 371 and 707 at 
Rocky Flats. The closest geodetic control marker is located on top of a water 
tank approximately 880 m (0.5 mi) from Building 707. None of the four 
monuments would be disturbed by implementation of the proposed action 
or alternatives, including construction of storage facilities near Building 707 
(See Appendix D, Section D.3.3.4 of this EIS). 

None of the alternatives require construction of facilities or roads at Los 
Alamos National Laboratory or the Savannah River Site. Geodetic control 
markers at those sites would be undisturbed by implementation of the 
proposed action and alternatives. 

Therefore, DOE believes that funding for relocation of the geodetic control 
monuments is not required since the EIS does not identify any planned 
activities that would disturb or destroy these geodetic control monuments at 
either Rocky Flats, the Savannah River Site, or Los Alamos National 
Laboratory. 
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CoMMENTOR No. 4: EnsTROM, CARL M. 

Carl M. Edstrom 
10240 W. 73rd Place 
Arvada. co 80005 

Novanbcr25,1997 

Mr. Charles R. Head 
u.s. Dcpartmenl of Energy 
OftloeotED~ ~1, EM-60 
1000 Independence Avenue, SW 
Washington, D.C. 20585-0001 

Dear Mr. Head: 

I have reviewed the Draft Enviromnenlal Impact Statement on Managernem of Plutonium 
ResidllC8 md Scrub Alloy Stmed at the the Rocky Fiala Environmental Technology Site 
S1llllllllliY Document DOFJEIS - (l}.17D. I fiod two suggested comctions: 

• Pa&e 14 lists the 10 categories of mataia1 and plutonium fluoride residue is #4 yet in 
tables-I it is category liS. 

• on page 31 the Department of Transportation approved shipping ooolainer reference 
(section 2.1 0) There is no Section 2.1 0. I believe the containers of reference are 
found in Section 2.9.1 pages 34 and 35. 

Sincerely, 

JU·A. td,f~ 
Carl M. Edstrom 

4-1 

4-2 

REsPoNsE To CoMMENT 
CoMMENTOR No. 4: EnsTRoM, CARL M. 

Response to Comment No.4 

4-1: Summary Table 5-2 of the Final EIS (Table 5-1 in the Draft EIS) has been 
corrected to show plutonium fluoride residue as category #4. 

4-2: The reference has been corrected. The shipping containers are discussed 
in Section 2.8.1 of the Summary. 
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CoMMENTOR No. 5: 

'J 

RESPONSE TO COMMEl\TT 

CoMMENTOR No. 5: 

Response to Comment No. 5 

This comment intentionally left blank. 
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CoMMENTOR No. 6: CITY oF ARvADA, 

CoLoRADo, OFFICE OF THE CITY MANAGER 

-:>~:;!~~~~\ 
/(I:/ f,;;,);r 
. "l .~r.:·'i:~ 
'\¥,2cc .. ,J 

CITY OF ARVADA 
OfFICE Of 11-1£ CJTY MAN,\CtfR 

303 431·3000 OrrtCl .o\ 303 4.11·3085 fACSIMILE 
TOD<424·93'T? 

Decembe< 30, 1997 

Mr. Charles R. Head 
U.S. Department ofEnergy 
Office of Environmental Management, EM-60 
I 000 li.dependence Avenue, SW 
Washington, D.C. 20585-0001 

Subject: Draft Enviroruncntal Impact Statement on Management of Certain Plutonitun Residues 
and Scrub Ally Stored at the Rocky Flllb Environmental Tecbnology Site 

Dear Mr. Head: 

The City of Arvada appreciates the opportunity to comment~n :the subject dooumenL The City 
is slrongly opposed to Alternate I (No Action Alterna!ive)_.. Leating the material stoted at Rocky 
Plats Environmental Technology Site (RFETS) is costly lli)d}~ving these materials at Rocky 
Flats is unacceptable. · 

While Alternate 2 (Proceas without Plutonium Separation) or Alternate 3 (Process with 
Plutonium Separation) are both acceptable, Alternate 3 is prcfened. Altemate 3 ;, dwsen 
because: (l) when considering DOE's safe transportation m:ord, moving the material is better 
than leaving the material at RFETS, (2) processing ~plutonium residues 8lld scrub alloy 
without separation as proposed in Alternate 2 posses abi&h.er risk to W<>rlcers and (3) Alternate 3 
results in a reduced amount oftransuranic WilSie that nftilllaicly~ould have to be disposed of the 
at Waste Isolation Pilot Planl 

The proliferation consequences of each a!tunative are important to Arvada. While Alternate 3 
requires a high level of physical security, this security is already in place at the sites considered 
ut..>der AltemaU> 3. Tho> additionalst.crag<: ofsepara:ed plulcflimr. for residues and scr-ob alloy 
would not substantially inaease the proliferation risk at the sites consideted in Alkrnatc 3. 

The citizens of Arvada are fortunate in having acoess to a numbet oflocations that have this and 
other RFETS documents. However, if the documents or at.least the summaries, could be 
aveilable electronically, that would increase public a..ess aoo facilitate review fe< many. If you 
have any questions, please contact James McCarthy 303-431-3042. 

~y ~~Yuz ___ 
c~=~ 
cc: Ron Culbertson, Public Works Director 

Jim Sullivan, Utilities Manager 
P.O t\()X. 8101 .A. 8101 RAL.STor-,i ROAtl & AC\VADA. ~OlOJlAOO .A. ~VtJUI·lStU.I 

6-1 

6-2 

6-3 

REsPONSE To CoMMENT 

CoMMENTOR No. 6: CITY oF ARvADA, 

COLORADO, OFFICE OF THE CITY MANAGER 

Response to Comment No.6 

6-1: The preferred alternative has changed in this Final EIS and is identified 
in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative, are included in Section 2.4 of this 
EIS. 

6-2: DOE agrees with the commentor's observation that the physical 
security in place at Rocky Flats, Los Alamos National Laboratory, and the 
Savannah River Site is sufficient to adequately protect any plutonium that 
might be separated under Alternative 3. Providing this level of security for 
any plutonium that might be sepa.-ated would pose little, if any, additional 
burden to DOE because the security infrastructure is already in place. All of 
the materials being considered in this EIS are covered by Defense Nuclear 
Facilities Safety Board Recommendation 94-1 (see Section 1.5.14) and must 
be stabilized to address immediate health and safety concerns associated 
with existing storage conditions. As described in Section 1.5.12, any chemical 
separation operations performed on these materials would be conducted in 
the process of accomplishing this health and safety related stabilization and 
to prepare the materials for disposal or other disposition (thus ending 
ongoing health and safety concerns associated with indefinite storage). 

6-3: The Final EIS Summary will be available on DOE's NEPA web site at 
www.eh.doe.gov /nepal and Office of Environmental Management web site 
at www.em.doe.gov. Copies of the Summary or full EIS may also be 
requested by calling toll-free 1-800-7-EM-DATA (1-800-736-3282) or, in 
Washington, DC, (202) 863-5084. The Summary and full EIS were placed in 
DOE Public Reading Rooms and Libraries ide'l.tified in the Summary and in 
Vol. 2, Appendix A. 
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CoMMENTOR No. 7: lJITY oF WESTMINSTER, 

COLORADO 

Oty uf WeumiPSCCt 
{)qoM<ment nt 
hbJtc: Wortl 
tnd U{ilitiM 

4800 Yt'fl!ll. 92nd. Avcni.IC 
w~iM1er, Colondo 
10030 

303-430-2400 
PAX~50-J643 
·roo 30l.428-0648 

Prr~let1 9fl recycttd /'(Jpt!' 

• WESTMINSTER 

Jaouvy 5, 1998 

Mr. a.ules R. Head 
United Swe.s o.p.rtment of Energy 
Office of Environmental Manasement, EM-60 
1000 Independence Avenue, SW 
Wasbinston, D.C. 2058Hl001 

Dear Mr. Heed: 

We have reviewed the Oral\ Environmental !~ Stalemeat (EIS) on 
Manasemont of Cellain Plutonium JWidues and Scrub Alloy StDred at tb£ 
Rocky Flats Envirotumnal T«hnology Sire (RPIITS). The II8IOd purpose of 
the EIS ;. to detctminc a petb forward for procea&ing oertaln plutonium residues 
and scrub alloy ca....,dy in storqe at RFETS and to addreso helllh and safety 
concerns roised by the Defcose Nuclear Facility Safety Bnard in 
Rccornrnerulation 94-! (DNFSB 94-1) and to pn:pa<e lhe materials fot oti.Sit<> 
dispo$81 and disposltiOD: We offer tb£ foUo'lfing comtnel>li and 
recommendatioai on this document 

On Ncnomber 3, 1989, the United Stated Defiartment of Jlnusy (DOE) and the 
State of Colorado signed the Residue Comptiance Aveen-t and Consent 
Order, which requires DOE to submit a plan for mooving all mixed re.sidue 
im....,ory at RFETS by )8nlllry !, 1999. Nearly t101 ye1r3 bas passed :rince the 
ConsMt Order was issued. We are puzzled as to why OOE bas waited until 
nearly the last """"""t to prepare this important document and addtess the 
ha7.ards posed to our c_,_ity by lhe continued lltOllgO of an5t4bili~ 
rooiduas at RFETS. 

Wo do Mt $Npporl01<-Sik Pitr(Fatlon, IID1' buildbol a pbdonium Pltrifiutlon 
j01:i!ity at RFBTS. Building a new foci!ity is not compatible with the cleanup 
and cl0$Ure miasion of lhe RFETS. Vitrification of RI'I3TS plutonium should 
be performed at other sit.. that have the ~hnologicai capability. Our 
community Md water supply m located downwind from lhe RPIITS. 

Recommendations 

• The 1Jnited States DepArtment of Energy provide lehden:hip and direction 
for integrating Complex-wide stAbiH2.ftt_ion and disposilion ini(iatives. Lack 
or int<:gtalion contributes to propagation of delays in meeth>g the DNFSB 
54t-I miles.toJtCS. 

7-1 

7-2 

REsPONSE TO CoMMENT 

CoMME~,oR No.7: CITY OF WESTMll".JSTER, 

CoLORADO 

Response to Comment No. 7 

7-1: Starting in 1989, various efforts aimed at treating mixed residues have 
been in progress both at Rocky Flats and at Los Alamos National Labora
tory. Many new technologies were identified, studied, and later discarded 
due to inefficiencies or flaws found in the processes as applicable to pluto
nium residues. Out of the studies came such innovative technologies as salt 
distillation, mediated electrochemical oxidation, pyro-oxidation, vitrification, 
catalytic chemical oxidation and sonic wash. All of these have been evalu
ated in this EIS. An additional process, cold ceramification, has been added 
subsequent to the Draft EIS. Opportunities have been available since Rocky 
Flats shut down nuclear weapons production to investigate new, innovative 
technologies. 

In 1994, the Defense Nuclear Facilities Safety Board (see Section 1.5.14) 
recommended that an integrated program plan be formulated to "convert 
within two to three years the materials (Pu metals, oxides, and residues) to 
forms or conditions suitable for safe interim storage ... ," and further 
recommended that "a research program be established to fill any gaps in the 
information base needed for choosing among the alternate processes to be 
used" (Recommendation 94-1, dated May 26, 1994). DOE responded to the 
Board's recommendation by formulating an integrated program plan and 
initiated NEPAanalyses and technical studies. 

Rocky Flats has completed the technical work covered by the integrated 
program plan and is in the process of placing the subject materials in safe, 
stable conditions. For the research program recommended by the Board, 
trade studies for each of the plutonium-bearing material groups were 
completed between mid-1995 and late-1996 (see Appendix C, Section C.2). 
The Plutonium Salts Trade Study, for example, was completed in November 
1995, and the Ash Residues Trade Study was completed in October 1996. 
The Rocky Flats Cleanup Agreement was issued on July 19, 1996 (see Section 
5.1.4.1). DOE issued a Finding of No Significant Impact in 1996 after 
preparing the Solid Residue Treatment, Repackaging and Storage Environ
mental Assessment for the stabilization and safe storage of residues (see 
Section 1.5.1). The Notice of Intent for this EIS was issued in November 
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CoMMENTOR No. 7: CITY OF WEsTMINSTER, 

COLORADO (CONT1D) 

January 15, 1998 
Page2 • 
• Eliminate additional or developmental Pro<.= beyond those ~~ foe 

. .tabilization. This wonld avoid extenSive demonslration and testing 
reqpired for some of the plutonillm 5eparation and vitrification technologies 
outlined in the EIS. RFETS CllrTent mi~ion is accelerated cleanup and 
c!O&W'e. Money diverted to process ~velopment conkl be better utilized on 
additional cleanup. · 

• If addllional processing is required for final di${)0Sitioo, tile use of IJI8tnre 
!CChnologies (d!ssolnlion and cementation) would mlnimite further delays. 

• Utiliution of off-Site processing capabilities such a$ the Canyo" at 
Savannah River site for plutonium separation from residues should be used 
in addition to or in lieu of 011-Sile processing. Options which would allow 
lhe proecssiug to be complcled sooner should be pursued. Safety of 
wOIXetS and downwind communities should be considered in die selection 
pro=s. 

• We Support the Defense Board recommendation thai residue$ be packoged 
directly into a residue pipe overpack container (POC) when cba=terization 
data indicate the rcaidoe pose only moderate and low risk.. The POC 
provides the addillonal benefit or reducing the possibility of a release 
during a fire or seismic event 

Page 3-11, Volume 2, Sec\ion. 3.!.4, !bird paragraph sentence staleS, "Woman 
Creek flows east acros& the soo~ portion of the Rocky Plats Environmental 
Technology Site into Standley Lake ... n is IMCCOrate. The DOE funded a 
Woman Creek R--.oir, which intercepts the flows from Woman Creek and 
keeps tbem from entering Standley Lake. The &enteoce, "At times Woman 
Creek may be diverted into Mower Reservoir, which also flows into Standley 
Lake." is inaccurate and •boakl be deleted. 

We whch to congratnlote the United States Department of Energy for the overall 
c1Pality of the EIS. Although difficlllt to follow in some in&tance&; it provides 
the RFETS communities with alternatives for n!Sidue lrealnlent and 
. .rabilization. We thank you fO< !he opportunity to comment on d!ls imponaut 
draft document and look forWard to your reply. 

Youns truly, 

fuu~&--· -71a<i~ 
Ronald A. Hellbusch Mary Harlow 
Director Public Works and ULilitie8 Rocky Flats Coordinator 

7-3 

7-4 

7-5 

7-6 

7-7 

REsPONSE TO CoMMENT 

CoMMENTOR No. 7: CITY oF WESTMINSTER, 

CoLoRADo ( CoNT'n) 

1996. One year later, in November 1997, the Draft EIS was issued for 
comment. The stabilization of below-safeguards termination limit residues 
began in early 1998 and is ongoing. 

7-2: As discussed in Section 2.9.3 of this EIS, DOE does not consider the 
construction of a large-scale vitrification facility at Rocky Flats to be eco
nomically or technically justifiable given the relatively small amounts of 
material requiring vitrification. The vitrification process analyzed in the EIS 
would be performed in existing gloveboxes where the residues would be 
mixed with glass frit and heated in a small furnace for several hours. On 
cooling, the molten glass solidifies to form a solid glass block which incorpo
rates the plutonium residue. A complete description of this process is 
presented in Appendix C.S.l. 

7-3: Under the National Environmental Policy Act, DOE is required to 
analyze all reasonable alternatives that meet the purpose and the need for 
agency action described in Section 1.2. These include analyzing develop
mental processing technologies that could reasonably be expected to be 
available to process the residues and scrub alloy in the 1998-2004 timeframe. 
The date of 2004 for completing processing of the residues and scrub alloy at 
Rocky Flats is consistent with DOE's efforts to clean up as many sites as 
possible by 2006 in a safe and cost-effective manner consistent with DOE's 
"Accelerating Cleanup: Paths to Closure." The breadth oftechnology 
development activities discussed in this EIS are all necessary either to 
provide a means of preparing the plutonium residues for disposal, to serve 
as a back-up in case development of a preferred technology runs into 
difficulties, or to reduce the worker radiation exposures or time (and 
money) required to process the plutonium residues. Simply put, Rocky 
Flats' current mission of accelerated cleanup and closure cannot be com
pleted unless the technologies required to fulfill the mission are developed. 
Section 2.9.1 provides more information on the factors considered in 
screening the technologies for evaluation in this EIS . 

7-4: DOE believes the processing technologies analyzed in this EIS will be 
available to process the plutonium residues and scrub alloy during the 1998-
2004 timeframe. The preferred alternative identified in Section 2.5.2 of this 
EIS identifies processing technologies for the plutonium residues and scrub 
alloy that DOE believes will expedite the cleanup of Rocky Flats. 
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...... ...... 

CoMMENTOR No. 7: CITY oF WEsTMINSTER, 

CoLoRADo ( CoNT'D) 

RESPONSE TO COMMENT 

CoMMENTOR No. 7: CITY OF WESTIVHNSTER, 

COLORADO (CONT1D) 

7-5: The preferred alternative identifies which residues and scrub alloy 
would utilize off-site processing capabilities in Section 2.5.2. The safety of 
workers and downwind communities has been considered in the identifica
tion of a preferred alternative. The impact analyses in Sections 4.21, 4.22, 
and 4.23 of this EIS indicate that the impacts from each alternative, including 
the preferred alternative, would be small (less than one latent cancer 
fatality). 

7-6: Alternative 4, described in Sections 1.3.1, 2.1, and 2.4, provides for direct 
repackaging of certain residues into a pipe component when characteriza
tion data indicates that the residue poses low risk. (In some cases, stabiliza
tion and blending would be required prior to repackaging.) The pipe 
component would be used for storing most plutonium residues after 
processing and/ or repackaging and would be used in shipping these 
residues to the Waste Isolation Pilot Plant (WIPP). The pipe component is 
described in Section 2.6.1 of this EIS. 

7-7: The third paragraph of Section 3.1.4 of the Draft EIS, Water Resources, 
which begins with the sentence, "Woman Creek flows east across the 
southern portion of Rocky Hats into Standley Lake, which provides 
irrigation storage and municipal water for surrounding communities" has 
been deleted in this Final EIS. A fifth sentence has been added to the end of 
the second paragraph, which states: "Woman Creek flows east across the 
southern portion of Rocky Hats into Woman Creek Reservoir, which was 
constructed by DOE to intercept flows from Woman Creek to keep the 
flows from entering Standley Lake." 
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COMMENTOR No.8: CITIZENS FOR ALTERNATIVES 

TO RADIOACTIVE DUMPING 

CARD 
C~izens For A~ematives To Radioactive Dumping 

1-M Harvarcl BE, Albuquerque. Jfew l.lexioo 8'7106 
(eoe> 2ee-26e8 

Janwuy 3, 1998 

Mr. Charles R. Head 
NEPA Document Manager 
Office of Environll1fltllal Man~emen~ EM-60 
U. S. Department of Energy 
1000 Independence Avenue, S. W. 
Waahington, DC 20585-0001 

Dear Mr. Head: 

following nrc our comments on the Draft ElrvirrmmmtQ//mpacr Staument on Managtment of 
Ctrtain P/utonhun Res/duet aJtd ScntiJ Alley Stor<d ot IN Rociy Flats Enviro,.,..IIIIJI 
Technology Site. CARD supports lbe No Action Alternative for plutonium residues and minimal 
processing for iCllbilizalion only of !he ocrub aDoy. Any lmilment or ptOCeOSing that is done 
should be Without plutonium separation ond all tmllmenl and storagellhould take place at Rocly 
FlOis. In addition, w.- prefer that any t=tment IIIOthods lbat result 1u v...Ung or,.,....,. of g..., 
or other snbstanceo-even if lihored tlm-noc be used. Although some in !he DOE wOllld describe 
fillored releases u benJ&n, otbm have descn'bed such releases as "waste dumps in the oky". 

CARD believes the ....,idues and ocrub alloy shoold remain at Roclry Plats (and other facilities 
w1x:re !hey have been produced) Ull{i) safer method• of tJoaboeDt or dispooal than we have today 
are di8COv<tt<l. CARD io adamantly opposed to increued .mpping of these mat<rials for t,....boeDt 
or dispoaal. DOE's CUrml! and fUIUre policieo which promoce massive in<nase• In nuclear 
materials shipping will only cause contamination and irtadialion of our popolation and 
environment lhrough both "nonnal" sbippJng and occ.ldmts. DOE may have a good ufety record 
in past .bipping, but the various proposed disposal projects as well as !he proposed increases in 
intenite shipping for treatment and pi"'CCMing will give ue a oc:matant slream of nuclear loads on 
our highways aod railways-far exceeding what has been shipped in the past. We are tired of being 
experimental subjects, chronically i<radiated bY oo-<:alled incldeot-free sbiJ'Ping. Alld we are tired 
of beiug subject to tbe wllims offate on whethet an accident will occur in our neighborboods. We 
know thai Type B containers"'" not even inteoded to prOiect the population from many •worst 
case oconalio" accidents-accldemslhlll are occurring on our highways today. 

Ttllllsportalion of "powdered" plutonium in the form of residues would contaminate us in tbe 
worst way if there were a release during a traDsportalion accident aod would be extremely difficult 
or impossible to "clean up·. If treatmenr or procesoif18 is needed to moke the residnM and ocrub 
aDoy safer for storage, focllltieo should be built at Rocly Plats if necessary. Or mobile treatment 

8-1 

8-2 

8-3 

8-4 

8-5 

8-6 

REsPONSE TO CoMMENT 

CoMMENTOR No. 8: CITIZENS FOR ALTERNATIVES 

TO RADIOACTIVE DUMPING 

Response to Comment No.8 

8-1: The commentor's preference is noted. The airborne releases from 
treatment processes are assessed in Chapter 4 and are found to result in low 
impacts to the public. Radiological and chemical impacts are provided by 
material category in Sections 4.2 through 4.11. Air quality impacts are 
provided in Section 4.12. Cumulative radiological, chemical, and air quality 
impacts are provided in Section 4.23. 

Small amounts of nitrogen dioxide, nitric acid, hydrochloric acid, phosphoric 
acid, hydrogen fluoride, and carbon tetrachloride may be released in some 
processes. These gases would also be filtered through scrubbers and high
efficiency particulate air (HEPA) filters prior to any releases. All impacts are 
below national ambient air quality standards and corresponding state 
standards and guidelines. 

Venting of gases may be necessary from drums in certain situations to 
prevent a buildup of gases. For example, radiolysis of plutonium-contami
nated combustible materials may cause the generation of hydrogen gas. 
Drums of such material must be vented to prevent the buildup of this gas. 
The hydrogen or other gases would be vented through a HEPA filter to 
remove any radioactive materials. 

8-2: As described in Section 1.2, the purpose and need for agency action is to 
process certain plutonium residues and scrub alloy currently in storage at 
Rocky Flats to address health and safety concerns raised by the Defense 
Nuclear Facilities Safety Board in Recommendation 94-1(see Section 1.5.14) 
and to prepare the materials for offsite disposal or other disposition. 
Disposal or other disposition would eliminate health and safety concerns 
associated with indefinite storage of these materials. DOE believes that the 
processing methods analyzed in this EIS are safe, based on the potential 
small (less than one latent cancer fatality) impacts, as described in Sections 
4.21, 4.22 and 4.23 of this EIS. The decision to dispose of transuranic waste 
was made after completion of the Waste Isolation Pilot Plant Disposal Phase 
Final Supplemental Environmental Impact Statement (WIPP SEIS-11), 
described in Section 1.5.4. 
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CoMMENTOR No. 8: CITIZENS FOR ALTERNATrv~s 

TO RADioACTIVE DUMPING ( CoNT'n) 

facilities should be brought to the different sites that are ciii'I'CIItly storing these malcrillls along with 
dw experts to run them, iostead of bringing the radioactive materials to treaanent centers. 

This mobile .approach may or may not be more expensive thsn a massive tr.msportation program. 
This has not been analyzed in this draft EIS and we would like to see it analyzed in the final 
version. Rocky Plots may have the largest amount of residues and scrub alloy in need of 
stabili%31.ion, but we would like to see an analysis showing how mud\ of these materials are at 
other sites and if they also need stabilization to make !bern safe for long-term storage. A mobile 
approao;h would have the benefit of being able to be used at all the facilities that needed treatment. 

We also see no advantage in separating out tha plolonlwn. In fact, if anything, separating out tbe 
plutonium would make the resulting plutonium mCJre attmctive to terrorists since it would be in a 
fOIJD that could be more easily used in bomb production. Not separating the plutonium will leave 
u.~ with a large amount of materials to guard, but since CARD believes these materials should be 
stored and monitored anyway until truly safe trcabncnt and disposal memods are found, adding 
ReCUrity to the monitoring would not be that 11111Ch of an increase in effort or cost. CARD does not 
believe your statement that you would never use this plutonium yourselves for nuclear explosive 
purposes. DOE has made nwnerous promises to citizens and tbe state of N8W Mex.ico which you 
have blitllely broken as soon as it suited you. 

Again, we emphasize that we support the No Actlon Alternative. This alternative would create a 
total of 13.800 drmns of rosidues and transuranic waste. Your Preferred Plan could create 14,500 
drums of waste and residues as well as 1,673 ltilogranlS of separated plutonium. The Process 
Without Plutonium Separation Plan would create 31,900 drums of waste and residues. Qearly, the 
No Action Alternative creates the smallest amount of materials to guard, store or dispose. There 
does not appear to be any advantage to processing tbese Jlla!erillls beyond what is needed !or stable 
storage. 

In fact, at least for tbe .residues, this EIS appears to have as Its primary purpose the treatment of 
thes<l materials to make therti sultable for disposal at WIPP. Noo-prolifcration concenl$ would 
seem to be secondary. It is a short sighted IISSUillption on your part to believe that you will be able 
to dispose of all these materials in WIPP. WIPP will certainly not open in the spring of 1998 since 
there will be nwnerous law suits to stop it. And since the projtct and site are full of flaws, even if it 
doe.' evenmally open, it may never be filled to capacity. 

We also believe the methods used in this Ers for evaluating health and envil'OilOICntal elfects are 
seriously flawed. To compare the risks from transporting radioactive materials or boiling 
plolonium dissolved in acid (digestion) to smoking 1.4 cigarettes in your lifetime is ludicrous. 
Y ""· we are aware of the methodology used in coming to these comparisons, but this only shows 
how flawed this medlodology is to come up with such a low measumnent of risk. And the fact 
that you may believe these statistics and proudly make such comparisons to show how safe these 
processes are, only shows how out of touch with reality you are. 

In addition, you state that "Estimated do&es from incident" free operations are based on anticipated 
releases and direct exposures." We would like to point out that an operatioo that results in a release 
Is not incident-free. This is simply more DOE double-speak like calling certain rcmote-h8lldled 
waste low level waste. 

8-7 

8-8 

8-9 

8-10 

8-11 

8-12 

8-13 

REsPoNsE TO CoMMENT 

CoMME~"TORNO. 8: CITIZENS FOR ALTERNATIVES 

TO RADIOACTIVE DUMPING (CoNT'D) 

Additionally, DOE is committed to cleaning up and closing Rocky Flats in an 
accelerated manner, as described in DOE's "Accelerating Cleanup: Path to 
Closure" (see Section 1.5.11). 

8-3: The amount of transportation that would occur is dependent on the 
processing technology that would be selected in the Record of Decision for 
each plutonium residue and scrub alloy. Under the preferred alternative 
described in Section 2.5.2, most of the materials considered in this EIS would 
be repackaged (with stabilization as necessary) at Rocky Flats, with minimal 
shipments to Los Alamos National Laboratory and Savannah River Site for 
offsite processing (3 and 39, respectively). Appendix E, Section E.6, of this 
EIS shows that the incident-free radiological risk to the public in the form of 
latent cancer fatalities from transportation would be less than one fatality. 
The accident risk to the public, including latent cancer and traffic fatalities, 
would also be less than one. 

8-4: The Type B packages that would be used to transport plutonium 
residues and scrub alloy are designed to withstand test conditions described 
in Section E.3.1 of this EIS, which are representative of extremely severe 
accidents (estimated to be more severe than 99 percent of all accidents that 
could occur) and still contain the packaged radioactive contents. Type B 
packages have been used for years to ship radioactive materials in the 
United States and around the world. To date, no Type B package has ever 
been punctured or released any of its contents, even in actual highway 
accidents. As described in Section E.3.1 of this EIS, the Type B package is 
extremely robust and provides a high degree of confidence that even in 
severe accidents the integrity of the package would be maintained with 
essentially no loss of the radioactive contents or serious impairment of the 
shielding capability. Furthermore, DOE has a safe record in transporting 
such material (i.e., residues have been safely transported from Rocky Flats 
to the Savannah River Site during the 1960s to 1980s). 

A "worst case scenario" implies the worst physically possible accident. 
Because many different forces (e.g., fire, impact, explosion) could combine in 
an infinite number of ways, testing is designed to assess the effects of such 
forces, rather than any particular combination in a given scenario. 
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CoMMENTOR No. 8: CITIZENS FOR ALTERNATIVES 

TO RADIOACTIVE DUMPING (CONT1D) 

We me IXlllCerllCd about your assertion lbat processillg wilhout plutonium separation would 
iaerease wartec risk. Fraaldy, no wodrer lboold bave to be Irradiated during "i.Dcidellt-free" 
opcratioDS. ADowable WOlter doses aftl still 100 bigb aad OOE should be wolking toward making 
alloperalioas~ 

FinaJiy, it appears lhat 1bis EIS bas beeD submilted to lbe public prematta:ely. You state that "'OB 
is in the process of prepaliDg a study on the nonprolife.tation implicatiOJIS of vllrious management 
alternatives ... " to be completed !!lis spring aad lbat "[f]indings of the study coold be relevant to 
decisions to be made n:gardi&g the procasiog of materials c:onsidered in this EIS. • The public 
should not be c:xpected to comment on this EIS UDtil we are able to see an the relevant 
information-especially since this xelcvant study will be com.ing out so 50011. 

CARD realizes lbat some of our CODllllelllS could lead to increased opellllional costS (though some 
of oor suggestioos might also reduce costs.) Dealing cmectly with our legacy of waste lftd 
!lllclear mataiab will be an expensive process no matter 'IObal we do. We are willing to pay for 
safety aDd doings things rigbt. We are not willing to pay for spreading radiation lhroughout our 
nation through IIIJlStlOd8tion, emissioDS or poorly thooghtout projects Hke WJPP.s 

Sincerely, 

~~ 
Deborah Reade 

8-13 

8-14 
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TO RADIOACTIVE DUMPING ( CoNT'n) 

8-5: As described in Section 2.4, some ash and pyrochemical salt residues 
could be directly repackaged into pipe components, without further 
processing, under Alternative 4. Additionally, some ash could also be 
repackaged and shipped to the Savannah River Site. The repackaging 
process includes first packaging the plutonium residues in a powdered or 
granular form into small cans. These cans would then be placed into a 
flanged pipe that would, in tum, be placed into a Type B package. (See also 
response to Comment 8-4.) DOE believes it can safely transport plutonium 
residues in Type B packages, under Alternative 4, even when the plutonium 
residues are in a powdered or granular form. 

The packaging system used to prepare powdered materials for transporta
tion involves multiple layers of protection around the materials to prevent 
any release during an accident. Furthermore, the alternatives presented for 
Rocky Aats' processing and packaging of some ash and pyrochernical salt 
residues would vastly improve the safety of the residues over their current 
conditions. For example, the pipe components (Section 2.6.1 of the Final 
EIS), which could contain much of the residue materials, were originally 
developed to create a safe interim storage alternative (until WIPP is avail
able) to the existing facilities/conditions. Subsequent analysis has shown 
that the robustness of this container (designed to prevent dispersal during a 
seismic event) also would eliminate the criticality risks of the residues, would 
greatly improve the efficiency of TRUPACT-II transportation, would 
decrease vulnerability of materials to terrorist attack during shipment, and 
would potentially avoid the need to process materials for plutonium 
separation before disposal. 

Emergency management considerations are described in Section 2.8.3 of this 
EIS and explain the responsibilities of Federal, State, local and Tribal agencies 
in responding to an accident involving a DOE shipment within their jurisdic
tion. 

8-6: Processing of the plutonium residues and scrub alloy at Rocky Flats has 
been considered in this EIS under Alternative 2 (see Sections 2.5.3 and 4.22), 
and is not expected to require construction of new facilities or roads. All 
processing would occur in existing buildings. 
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CoMMENTOR No. 8: CITIZENS FOR ALTERL'JATIVES 

To RADioACTIVE DUMPING ( Com'n) 

8-7: DOE does not consider the use of mobile treatment facilities to process 
plutonium residues and scrub alloy to be a reasonable alternative because 
mobile facilities are not appropriate for processing the plutonium residues 
and scrub alloy. To ensure that the processing could be accomplished safely, 
these materials should be handled in gloveboxes located in fixed buildings 
with highly reliable and efficient air handling systems or in remotely
operated canyon facilities. 

Approximately 85 percent of the plutonium residues and almost all of the 
scrub alloy in the DOE complex are located at Rocky Flats. As described in 
Section 1.1 of this EIS, the remaining 15 percent of the residues are at the 
Savannah River Site, the Hanford Site, Los Alamos National Laboratory, and 
Lawrence Livermore National Laboratory. A small quantity of scrub alloy 
(about 6 kg) is located at the Savannah River Site. Each of the sites other 
than Rocky Flats have National Environmental Policy Act (NEPA) documen
tation completed or underway to process their own residues and scrub alloy 
in existing facilities at their own sites, as identified in Section 1.5 of this EIS. 

8-8: As stated in response to Comment 8-2, all of the materials being 
considered in this EIS must be stabilized to address immediate health and 
safety concerns associated with existing storage conditions. As described in 
Section 1.5.12, any chemical separation operations performed on these 
materials would be conducted in the process of accomplishing this health 
and safety related stabilization and to prepare the materials for disposal or 
other disposition (thus ending ongoing health and safety concerns associ
ated with indefinite storage). 

Section 4.1.9 of the Final EIS includes a discussion of nuclear nonproliferation 
considerations associated with each of the alternatives evaluated in this EIS. 
Although plutonium separated from processes under Alternative 3 would 
be converted into a form that would be more attractive as a potential target 
for theft or diversion until its disposition, this plutonium would be stored at 
the separation site(s) under the protection of the safeguards and security 
systems already in operation at those sites to provide protection for the 
plutonium already in storage at those sites. 

In the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS (DOE/EIS-0229), described 
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TO RADIOACTIVE DUMPING ( CoNT'n) 

in Section 1.5.6 of this EIS, DOE decided to pursue a two-fold strategy for 
disposition of weapons-usable surplus plutonium: (1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for 
disposal in a monitored geologic repository pursuant to the Nuclear Waste 
Policy Act; and (2) burning of some of the plutonium as mixed oxide (MOX) 
fuel in existing, domestic, commercial reactors, with subsequent disposal of 
the spent fuel in a monitored geologic repository pursuant to the Nuclear 
Waste Policy Act. In July 1998, DOE published a Draft EISon Surplus 
Plutonium Disposition, described in Section 1.5.7 of the EIS, that analyzes the 
impacts of implementing this plutonium strategy. Any plutonium separated 
under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. 

The analyses in Chapter 4 of this EIS describe the potential impacts associ
ated with separation of plutonium and shows that those impacts would be 
small (less than one latent cancer fatality). The No Action Alternative has 
been modified in the Final EIS to explicitly include an additional20 years of 
storage at Rocky Flats. DOE currently plans to complete decontamination 
and decommissioning of Rocky Flats by 2006, as described in DOE's 
"Accelerating Cleanup: Paths to Closure" (Section 1.5.11 ofthis EIS). If 
plutonium-bearing materials were to be kept at the site beyond that time, 
security and monitoring activities would have to remain in force. The cost 
for surveillance and maintenance of an already-reduced facility for storage 
of the materials only is estimated to be about $23 million per year. 

8-9: The Processing with Plutonium Separation Alternative, discussed in 
Section 2.4 of this EIS (Alternative 3), is the removal and purification of 
plutonium from existing residues in order to create more stable forms that 
would be safer to store, transport, and disposition. (See also response to 
Comment 8-11.) DOE's commitment that, in support of United States 
nuclear weapons nonproliferation policy, the separated plutonium will not 
be used for nuclear weapons purposes is based on policy directives estab
lished by the President. To add further support to this commitment, DOE 
expects to add the Actinide Packaging and Storage Facility (APSF) at the 
Savannah River Site to the list of facilities in the United States that are eligible 
for International Atomic Energy Agency (IAEA) safeguards oversight. DOE 
is holding consultations with the IAEA to develop and prepare for imple-
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mentation of international safeguards, or possible other appropriate 
verification methods, at the APSE DOE further expects to make the APSF 
eligible for safeguards prior to the completion of construction, in order to 
facilitate the exchange of information, to include provision of appropriate 
facility design information to the IAEA and verification by the Agency of 
facility design information during construction. Nuclear nonproliferation 
considerations are described in Section 4.1.9 of the EIS. 

8-10: The No Action Alternative, described in Section 1.5.12 of this EIS, 
would not prepare the residues and scrub alloy for disposal or other 
disposition. DOE's preferred alternative would process these materials 
beyond what is needed for stable storage in order to prepare the material 
for disposal or other disposition, which would promote the closure of Rocky 
Flats (see also responses to Comments 8-2 and 8-8). Disposal or other 
disposition would eliminate health and safety concerns associated with 
indefinite storage of these materials. 

Many of the impacts in the Final EIS are different from the impacts pre
sented in the Draft EIS. The impacts, including amounts of transuranic waste 
drums resulting from processing, have been updated in Table 4-79. 

8-11: Section 1.2 of this EIS describes the purpose and need for agency 
action, which is to process certain plutonium residues and scrub alloy 
currently in storage at Rocky Flats to address immediate health and safety 
concerns associated with existing storage, raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1 (see Section 1.5.14), and to 
prepare the materials for offsite disposal or other disposition. The EIS does, 
indeed, analyze alternatives that would result in disposal of the plutonium 
residues in WIPP, along with other alternatives that would result in either 
continued storage of the residues at Rocky Flats or separation of plutonium 
from the residues for disposition in accordance with decisions to be reached 
under the Surplus Plutonium Disposition EIS (see Section 1.5.7). Chapter 2 
of this EIS describes the alternatives analyzed. 

DOE agrees that nuclear nonproliferation objectives should be considered in 
deciding the processing technology for each of the Rocky Flats plutonium 
residues and scrub alloy. Nuclear nonproliferation considerations are 
discussed in Section 4.1.9 of this EIS. None of the actions evaluated in this 
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EIS, including those that involve plutonium separation, would result in a 
substantial increase in proliferation risk. 

8-12: The health and environmental impacts presented in this EIS have been 
calculated using standard models and risk estimators that are well accepted 
in the scientific community and have been used in numerous EISs. The 
comparison of risks to common, everyday activities is offered for perspec
tive only. Appendix D of this EIS presents detailed information on the 
potential impacts and risks to humans associated with releases of radioactiv
ity and hazardous chemicals from the proposed processing and storage 
technologies during normal operations and postulated accidents. Section 
D.l of this EIS provides general background information on radiation and 
associated health effects, as well as methods and general assumptions used 
in the assessment of normal and accident radiological impacts. Information 
regarding potential radiological impacts resulting from intersite transporta
tion is presented in Appendix E of this EIS. 

8-13: "Incident-free operations," as used throughout this EIS, is another 
term for normal operations and refers to operations without incidents, 
including accidents. The term should not be construed to mean there would 
be no impacts involved in the operations associated with the proposed 
action, as demonstrated by the impacts reported in the EIS in association 
with incident-free operations {see Sections 4.2 through 4.11). 

DOE's approach to its management of radiation exposure for workers is 
known as "ALARA" - as low as reasonably achievable. This is an approach 
used in both the private and public sectors to control or manage radiation 
exposure and release of radioactive material to the environment as low as 
social, technical, economic, practical and public policy considerations permit. 
ALARA is a process that has as its objective the attainment of dose levels as 
far below applicable limits as possible. 

All operations are conducted in glove boxes or canyons for protection of 
workers and to reduce doses from exposures to radioactive material to 
levels that are ALARA. Workers receive special training and must adhere to 
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strict operational procedures. These procedures are periodically reviewed to 
assure minimum exposures. All workers are monitored to ensure that 
doses will remain far below the regulatory limit of 5,000 mrem/year (10 
CFR Part 835) so that no worker is expected to receive a dose in excess of 
the DOE Administrative Control Level of 2,000 mrem/year. Less than one 
fatal cancer would be anticipated among workers involved with processing 
or transportation under any of the management approaches evaluated in 
thisEIS. 

8-14: The DOE Nonproliferation Study (see Section 1.5.12) identified by the 
commentor (from page 1-4 of the Draft EIS) refers to the proliferation 
implications of processing spent nuclear fuel from domestic and foreign 
research reactors. (See the Final EIS on a Proposed Nuclear Weapons 
Nonproliferation Policy Concerning Foreign Research Reactor Spent 
Nuclear Fuel, DOE/EIS-0218F, Volume 1, page 2-98.) The study includes 
consideration of the use ofF-Canyon at the Savannah River Site for process
ing spent fuel. 

As stated in Section 1.5.12 of the Final EIS, DOE believed at the time the 
Draft EIS was issued for public comment that the chemical separation/ 
nonproliferation report would be completed in time to allow it to be 
considered in conjunction with this EIS in determining disposition of the 
materials within the scope of this EIS. Although the results of the chemical 
separation/nonproliferation report will not be available for consideration 
when the Records of Decision are issued for this EIS, DOE considers that the 
concerns that led to the decision to prepare the chemical separation/ 
nonproliferation report are being appropriately addressed by this EIS. All of 
the materials being considered in this EIS are covered by Defense Nuclear 
Facilities Safety Board Recommendation 94-1 and must be stabilized to 
address health and safety concerns. Any chemical separation operations 
performed on these materials would be conducted in the process of accom
plishing this health and safety related stabilization, and to allow the materi
als to be disposed of, thus ending ongoing health and safety risks associated 
with their continued storage. 

In July 1998, DOE published a Draft EISon Surplus Plutonium Disposition. 
The disposition of plutonium separated from Rocky Flats plutonium 
residues and scrub alloy would be determined in accordance with decisions 
based on the Surplus Plutonium Disposition EIS (see Section 1.5.7). 
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CoMMENTOR No.9: SMITH, ToM C. 

'f'OMC.SMffH 
P.O. Box 2350 
Part Araru>as, TX. 7&373 

Mr. Charles R. Head 
U.S. Dcptitlnent ofl:ioergy 
Offic.:e ofEnvironrnent.'\J Mcrnagtment, f:M-60 
I 000 Independence Avenue, SW 
Woollingt.on, D.C. 20585..0001 

~arMt Head 

lX:oambc..., '18, 1997 

After reviewing the Draft Enwonmentai Impact Star.arnent on Management ofC'.ertatn Plutonium Rc:Qducs 8Ild 
Scrub Alloy Stoo:!d al the Rocky FU\ts Hnvironmcntal Technok.w Site.. I offet d1e= J(,ijowjng comtnl!nts: 

• The OpptOitCh t~n with the pre&rred proccsWng option ~ems Ia prmide the best altcrm.ti\'C 1n bandli~ tlus 
mattna.l 

• "lbe double dupmenb to and frcm eith« Sa.,;armtth RtVCf or d~e other bb611houlrl be kept to 9. minimwn. 

• Thl! WIPi, dupmenls. should be st.uled as soon IJi pntctical to proviCic a permment •i~ ~ thJ1o WHk: 

• The coot of prcmding t\Ui~!Catc proceni!lg equipment and lowno"s should be rnillirni2zd. 

• I r..1 yon ronst s1rive to mlbnn lbe responders OUtd tli< pobfic of the proposed shipmont. and to oducatelbem 
on the )ow lid; to their communitie~:. 

l woukloppreciote an opportunity lo liMcwlhe final ElS and oommel1l oo !110 ~~~-bonding of these ohipmenls. 

~ 
~ 

9-1 

9-2 

9-3 

9-4 

9-5 

RESPONSE TO COMMENT 
CoMMENTOR No. 9: SMITH, ToM C. 

Response to Comment No.9 

9-1: The preferred alternative has changed in this Final EIS and is identified 
in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative, are included in Section 2.4 of this 
EIS. 

9-2: The amount of transportation that would occur based on this EIS is 
dependent on the processing technology that would be selected in the 
Record of Decision for each plutonium residue and scrub alloy. Under the 
preferred alternative described in Section 2.5.2, most of the materials 
considered in this EIS would be repackaged (with stabilization as necessary) 
at Rocky Flats, with minimal shipments to Los Alamos National Laboratory 
and Savannah River Site for offsite processing (3 and 39 shipments, respec
tively). In no case would residues be shipped from Rocky Flats to either of 
these sites and then shipped back to Rocky Flats for storage. Thus, there 
would be no double shipments of any of the residues or scrub alloy. 

Appendix E, Section E.6, of this EIS shows that the incident-free radiological 
risk to the public in the form of latent cancer fatalities from transportation 
would be less than one fatality. The accident risk to the public, including 
latent cancer and traffic fatalities, would also be less than one. If the 
decision is made to process some of the plutonium residues and/or the 
scrub alloy at the Savannah River Site and/or Los Alamos National Labora
tory, only Type B packages would be used to transport the material. 

9-3: The comment is noted. 

9-4: The National Environmental Policy Act requires that all reasonable 
alternatives be analyzed, so processing alternatives at more than one site 
(i.e., acid dissolution at both Los Alamos National Laboratory and the 
Savannah River Site) are included. Cost analyses are provided in Appendix 
G of this EIS to allow the decisionmaker to take account of relevant cost 
considerations. 

9-5: The comment is noted. 
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CoMMENTOR No. 10: DusTIN, DoNALD F. 

Charles Head, Senior Techniul Advisor 

Donald F. Dustin 
F'ost Office Box 442 
Boulder, CO 80306 
DecMber 21 , 1997 

Office ·ot Nuclear Material and Facility Stabilization ("Hill) 
u.S. Depart11ent of Energy 
1000 Independence Avenue, SW 
Washington, D.C. 20585 

Dear Mr. Head: 

The purpose of this letter is to provide a colll!lant on the Draft 
Environlll!lltal Impact Stateatent on the llanagenient of certain Plutoniut~ 
Residues a11d Scrub Alloy Stored at the Rocky Flats Environl!ental Technology 
Site. Specifically, the Depart•ent•s preferred alternative to ship 
plutonillll fluoride residues to the Savannah River Site does not accurately 
take into account the radiation exposure expected for workers at Rocky 
Flats. 

Section 2. 4.4 ackn0101ledges that the alpha-neutron reaction between 
plutoniull and fluodne results in a high neutron e•ission rate and may cause 
a high neutron exposure to workers. Table 4-21, however, shows the 
raaximally exposed individual involved worker is expected to receive only 
20~0 111ret11 per year. This dose rate is grossly underestimated by about two 
orders of ru.gnitude and, therefore, inappropriately and i ncorractly supports 
the Departlleflt's preferred alternative to ship these residues to Savannah 
River. 

The facts of the matter, which the Departent has ignored in t ts 
assess111ent of c011parative radiological il!pacts of the alternatives, are as 
follows. The exi•lly exposed individuals wtll be those operating 
personnel assigned the task of bagging individual containers of plutllnium 
fluoride out of the glove boM line and packing thee into suitable 
transportation containers. This operation will be repeated appro~illlately 
200 times to ensure tha maxi•um amount of plutoniUII in each package does not 
exceed Savannah River's operating constraints. Three individuals are 
required to co11plete this operation each time it is· performed, and the 
operation will take approxi11ately one hour. 

Two independent radiological assesSIIBn.ts performed liithin the past year 
concluded tht the contact dose rate fr011 fluoride residues wi 11 range fro111 
500 to 10,000 rareJI R!.!:.....!!.2!· Assuming a no11inal dose rate of 2,000 11r81! per 
hour, 200 bag-out operations perfor.ed by three individuals lasting one hour 
each would a11ount to 1200 person-re11 at Rocky Flats alone, far greater than 
the 356 person-rae quoted in Section 4.~.2.1 for the option to blend down 
fluoride residues. If dose rates were to be kept below the current 
Administrative Dose Guideline of 750 11re111 per year, approximately 1600 
operating personnel would be required to perform this operation. 

The radiological illpacts of bagging out fluoride residues can be 
largely avoided by converting plutoniu11 fluoride to plutoniul1 oxide. By 
following this course of action, plutonillll would be separated fro11 fluorine 
early in the process, thus eliminating the alpl\a-neutron reaction. The 
resulting plutonium oxide would, as described in Section 2.4.4.1, be 

10-1 

10-2 

10-3 

RESPONSE TO COMMENT 

CoMMENTOR No. 10: DusTIN, DoNALD F. 

Response to Comment No.10 

10-1: DOE has set the maximum allowable radiation exposure at 2000 mrem 
per year for individual workers involved in weapons complex activities. 
This is the DOE Administrative Control Limit. Each DOE site has the option 
of setting more stringent administrative dose levels. However, to allow 
consistency in comparisons, DOE decided to use the complex-wide dose 
limit of 2,000 mrem per year for analyses in this EIS. 

DOE's approach to its management of radiation exposure for workers is 
known as "ALARA" - as low as reasonably achievable. This is an approach 
used in both private and public sectors to control or manage radiation 
exposure and release of radioactive material to the environment as low as 
social, technical, economic, practical and public policy considerations permit. 
ALARA is a process that has as its objective the attainment of dose levels as 
far below applicable limits as reasonably possible. Radiological monitoring 
would ensure that no worker would ever intentionally receive more than 
the maximum allowable dose. If a worker did approach the administrative 
control levels, he or she would be reassigned to other duties not involving 
exposure to radiation. The total effect of the exposure among all Rocky 
Flats workers is shown in Table 4-81 of Section 4.23 and Table 4-93 of Section 
4.25. 

The commentor's statement that the dose rate is grossly underestimated is 
not correct. This is addressed fully in the response to Comment 10-2 below. 

10-2: The commentor gives the correct contact dose rates, as taken from 
S&W 1997[1] and SSOC 1997 [2]. However, these contact dose rates have 
been misapplied in calculating worker dose rates. A contact dose rate of 
from 500-10,000 mrem per hour does not result in a nominal dose rate of 
2,000 mrem per hour to a worker since the whole bodies (trunks) of 
operational personnel are about 46 centimeters (18 inches) from the 
radioactive material and not in direct contact. Operating procedures and 
specialized training in the handling of material of this type are designed to 
ensure that workers maintain this distance. The supervisory and support 
personnel are even further away, approximately 1.8 meters (6 feet) from the 
material. If these distances are accounted for, the dose rates would be about 
28 mrem per hour to operational personnel and about 2.25 mrem per hour 
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CoMMENTOR No. 10: DusTIN, DoNALD F. 
(CoNT'D) 

thenlllllly stabilized, packaged according to DOE-STI)-3013-96, and placed in 
interim storage. The inevitable bagging of the oxide out of the glove box 
line would be throu~h the remotely operated, bagless pasting syste~~ 
current 1 y being i nsta 11 ed at Rocky Flats. 

ln summary, this EIS has grossly underesti~~~ated the operational 
exposure and radiological impacts of the Departmen·t•s preferred alternative. 
Significant reduction in operator exposure can be reali~ed by following the 
alternative to convert the fluoride residues to plutonlu• oxide. The 315 kg 
of fluoride residues represents an insignificant amount of feed Al&terial for 
F- and H-Canyons at Savannah River. Yet the Departllent wants to pursue this 
option at the expense of the occupational health and safety of Rackl' Flats 
workers, Savannah River workers, and everybody in between. I urge you to 
reconsider the •erlt of the proposed action relative to the alternativ~ in 
light of this information. 

Sincerely, 

1l,'iJ~' 
Dona1d F. Dustin 

10-3 

RESPONSE TO COMMENT 
CoMMENTOR No. 10: DusTIN, DoNALD F. 
(CoNT'D) 

to supervisory and support personnel. Use of these dose rates in the 
calculations of total worker doses results in the values that are reported in 
Section 4.5.2.1 of the EIS, and not the higher values identified by the 
commentor. 

The hands of the workers would, of course, receive higher does than would 
their whole bodies. However, the annual dose limit to the hands is much 
higher- 50,000 mrem. Tongs or similar devices could be an essential part 
toward reducing exposure to the hands. Numerous other radiation health 
considerations, including the specialized training, mentioned above, would 
also be included to mitigate potential radiological hazards. 

[1] See S&W (Stone and Webster}, 1997, Neutron and Gamma Source Terms 
and Dose Rates for Plutonium Tetrafluoride, Calculation No. 0648931.11, 
Stone and Webster Engineering Corporation, August. 

[2] SSOC (Safe Sites of Colorado), 1997, Dose Rate Calculations for Pluto
nium Fluoride Containers, TBD-00094, Radiological Engineering, Safe Sites 
of Colorado, Rocky Flats Environmental Technology Site, June. 

10-3: As discussed in the response to comment 10-2, the commentor has 
significantly overstated the anticipated radiation doses that are expected to 
be received by workers from the other two options for processing the 
fluoride residues (blend down at Rocky Flats and Purex at the Savannah 
River Site with preprocessing at Rocky Flats). 

The identification of Purex processing of plutonium fluorides at the Savan
nah River Site as the preferred alternative was based on several factors, as 
described in Section 2.4.4 of this EIS. The technology is proven and is 
available to process fluorides. Workers would perform the separation 
operations and the conversion of plutonium fluoride to plutonium metal in 
the F-Canyon or to plutonium oxide in the H-Canyon remotely, which 
would limit their radiation exposures. Since the radiation doses received by 
these workers are calculated correctly for this process (i.e., they are not 
understated}, acid dissolution at Rocky Flats was not designated as the 
preferred alternative. As noted by the commentor, preprocessing of the 
plutonium fluorides at Rocky Flats would be required. The preprocessing 
for plutonium fluoride residues at Rocky Flats to prepare the fluoride 
residues for transport to the Savannah River Site is described in Appendix C, 
Section C.6, of this EIS. The impacts are described in Section 4.5. 
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CoMMENTOR No. 11: Los ALAMos STUDY 

GROUP 

W§ Allmmlo§ §wdly GrJr(Q)1UlJP 

~ber29. 1997 

Mr. Cbarlea R. Head 
0. 5. Deparlmem ot Energy 
OftiCC of Environrnenral Management, EM-60 
1000 lndep<Mence Avenue, SW 
Washington, D. C. 20S85-0001 

h: Comments oa the Draft Blwlro-llllllllllfl1IICI .SIIIUrtUIIl (DBIS) 04 N1111~ 
D/ Clrltlin PlulinriuiiJ Ruidrur IUUI Serub Allay SIDrtltl at tiM Roeky Fltlu 
Envirr>IIIIWIIIII Tut SiR 

Dear Mr. Hud: 

The Los Alamos Study Group would like to offer the following comments on the Drqft 
Ellvirr»>lllmttll Impact SUlumei".J tm MIDIQ&tn!LIIt cf Cet1llbl P/ut()niulfl Rtsidlm alld Scrub 
Alloy Stored ar the Rocky F/ars Envirr>11ltlellltll Test Site (DEIS). 

To summarize the points listed below, dtis DEJS does not provide adequate informalion 
on which to base decision& concerning the management of the residues and scrub alloy at 
IUlcky Flam Environmental Test Site, 1101' does it present sufficiently detailed analysis of the 
full range of alternative management strategies. 

Many ot the analyse3 of the processes to be lmplement£d are based on pilot-scale 
demo!IStralions that may oc may not work 11 expeCted production levels. The dala provided 
in the DEIS concerning the environmental impacts of these proceases is, then, nea:.arily 
speculative. The BIS should be delayed until these processes have been demoostrafed and 
their environmental impacts meuurcd. Only then can an informed decision be made 
con~eruiug their relative impacti. 

Bec:ause the data conc:erning the environmental impacts are speculative, the choice of 
alternative management strategies made in the DEJS is premature. For example, lbe 
propOIC<I processes for lteating salts at Los Alamos National l.aboraUlry are said in this DE!S 
to have high technical uncertainty. In addition, the DEIS does not analyze lbe problem ot 
storage of americium-contaminated plutonium at LANL, nor does it accurately and adequate· 
ly analyze the uncerGiinties concerning future waste disposal facilities expected to be 
available at LANL. Decisions concerning the choice of such management alternatives should 
be dela~ until such uncertainties are resolved. Exact data would enable the analysis of 
management alternatives not considered in this DEIS, e.g., an alternative that minimizes 
waste, oc one that minhni~ resource use. Both the substantiation of the data and the 
broadening of the choice of managerneot alternatives would greatly enhance the usefulness of 
this DEIS to decision-makers. 

212 B. Marcy Sa.et, Snhe 7 • Soma Pe, NM 87501 • 505-982-1747 • fax 505-982-&502 • tue<ltiJIC.'I'C·O<J 

RESPONSE TO COMMENT 
CoMMENTOR No. 11: Los ALAMos STUDY 

GROUP 

These summary comments are addressed in response to the specific 
comments below. 
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CoMMENTOR No. 11: Los ALAMos STUDY 

GRoUP ( CoNT'D) 

1. The DEJS does not adequately aplain the DOE's ehoice of the Preferred Stratqlc 
MaD&gement Approac:ll. 

1be description of the screening and evaluation process for selecting among alternative 
leclmologies is presented on page.'! 2-45 and 2-46. The Preferred Strategic Management 
Approach appears to violate several of the criteria listed in the description. The Preferred 
Stntegic Management Approach does not implement mature technologies, does not produce 
the least waste, nor is it the least expensive. According to Table S-S (Summary, p. 47), the 
Preferred alternative could produce tile nmt combined transuranic and low level waste of 
any alternative dJat includes plutonium separation. 

For example, the Preferred Alternative for LANL assigm the water leaching of Direct 
Oxide Reduction Salts to LANL. Th& DEIS Slates that the process has only been demOI!Strat
ed on a limited scale, and that "other capabilities' might be necessary (p. 4-108). Bven the 
"Pyi:o-oxidation of direct oxide n:duetion salts a.s a precunor to ~llation ... is unproven 
using lhe existing technologies at Rocky Flats. Salt disnllation (for all three salt categories) 
is unproven at the scale proposed for the residues In this program. • (p. 4-107) Althougb the 
DEIS notes that LANL 'bas limited storage capacity for plutonium-bearing metals' (p. 2-47), 
the Preferred Alternative would separate 188 kg of americium-contaminated plutonium. The 
DEIS notes in several placa that there are suious problems associated with storing this 
material, yet no slatement is made concerning its storage at LANL, inslead delaying tbe 
analysis to another EIS. In addition, the DElS notes dlat implementing the process at LANL 
is $14 million more expensive than lhe alternative implementation at Savannah River Site 
(SRS). Furthermore, the DElS admits that tbe amounts of materials, utilities, and energy to 
be used at LANL are 'not available. • (p. 4-113) In summary, the DE!S admits 1) that 1be 
preferred water leach and salt distillation technologies have not been demonstrated at the 
scale to be utilized, 2) that DOE cannot specify a storage method for the americium
contaminated plutonium, 3) dlat the preferred strategy is more expensive than alternatives, 
and 4) that the DOE does not know tile resources necessary to implement tbe technologies at 
LANL. Withont this information, the enviTonrnental impacts cannot reasonably be deter
mined. The DElS fails to specify tbe criteria which make the chtlseit technologies preferable 
despite these egregious failings. 

The prefecred approach is a collection of processes identified as preferable by COI!Sensus 
of management and technical experiS. As stated, 'Taken as a group, the compilation of the 
preferred processing optiona constitutes the Preferred Strategic Management Approach for 
this EIS. • (Summary, p. 30) The DEIS should describe in more detail the specific criteria 
for aroeptanre or rejection of particular alternatives, and tbey sbould adhere to those criteria. 

Appendix C of the DEIS includes a memorandum from Dana C. Christensen which 
suggests that there is a policy that requires the separation and retention of Special Nuclear 
Materials (SNM) 'regardless of whethef there is an identified use for such materials. • (p. 2) 
1lte attaChment to the memorandum notes "SNM should always be recovered to the extent 
feasible ... • (p. 9). This policy is not mentioned in the text of the DEIS as one of the criteria 

11-1 

11-2 

11-3 

RESPONSE TO CoMMENT 
CoMMENTOR No. 11: Los ALAMos STUDY 

GRoUP ( CoNT'n) 

Response to Comment No.11 

11-1: The Preferred Alternative has changed in this Final EIS and is identi
fied in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative, are included in Section 2.4 of this 
EIS. 

There are two preferred processing technologies for management of direct 
oxide reduction salt residues from Item Description Codes (IDCs) 365, 413, 
417, and 427 and similar materials: (1) preprocessing at Rocky Flats followed 
by acid dissolution/plutonium oxide recovery at Los Alamos National 
Laboratory and (2) pyro-oxidation (if necessary) followed by repackaging 
(with blending to 10 percent plutonium, if necessary) at Rocky Flats for the 
remaining salt residues in these IDCs. 

DOE believes that there are only about 306 kg (657lb) of high plutonium 
concentration direct oxide reduction salt residues from IDCs 365, 413, 417, 
and 427 that would need to be processed by the acid dissolution process at 
Los Alamos National Laboratory. However, a small quantity of additional 
material from other direct oxide reduction salt residue IDCs might be 
identified during physical inspection of the residues in an early part of the 
repackaging operation. Given this uncertainty, DOE analyzed the environ
mental impacts of processing up to 727 kg (1600 lb) of high plutonium 
concentration direct oxide reduction salt residues using the acid dissolution/ 
plutonium oxide recovery process at Los Alamos National Laboratory. 

The description of the screening and evaluation process described in 
Chapter 2 of the EIS (and in Appendix C, Section C.2) is for identifying 
processing technologies to evaluate in the EIS, not to determine which 
technology should be the preferred alternative. Identification of the 
preferred processing technology for each material category was based 
primarily on considerations of public risk, worker risk, cost, and schedule. 
DOE plans to remove the plutonium residues and scrub alloy from the 
Rocky Flats site and to close the site as soon as possible consistent with 
protecting public and worker health. The rationale for selecting the pre
ferred technology for each material category is presented in the appropriate 
subsections of Section 2.4 for each materiaL 
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CoMMENTOR No. 11: Los ... .t\LAMos STUDY 

GRoUP (CoNT'n) 

used to choose among the alternatives. If this is a policy which determines the choice of 
tecltnologies, d!en it should be discussed in detail in the text of the DEIS. For example, data 
should be presented to demonstrate that the $eplll"ation of SNM actually does ·minimize the 
amount discarded and available for diversion; ... minimize the environmental insult of 
disposal; ... minimize the amount of waste generated, etc. • as claimed in the atracltment (p. 
9) .. Some of the data presented In this DEIS suggest that at least some of these supposed 
benefits may be illuaory. Table S-S, for CMmple, indicates that the amount of waste 
expected to be produced by the Preferred Alternative is similar to the amount expected from 
the Process without Plutonium Separation Alternative. AllKI, the separated pl111011ium to be 
produced by the Preferred Alternative could be more easily diverted than the contaminated 
plulonium mi'lted into waste and residues. Theses two eumples indicate that the premises of 
lhe policy concerning plutonium separation requires an examination in this DEIS. 

Z, Many of the analyses of eDVil'Oomentallmpads are speculadve, 

The DEIS discusses the environmental impacts of technological processes which have yet 
to be demonstrated at the anticipated volume of productiou. The prediCted wastes from the 
several of the processes are hypod1etical estiltllltes baaed on oxperience with bench-&eale 
experiments. The descriptions of specifiC technologies mention that some of the tecbnologies 
are not proven for the variety and volume of residues expeCted from Rocky Flats 
Environmental Test Site (RFETS). For example, "Among the preferred processing options, 
distillarion of molten salt extraction salts carries the highest technical and economic uncer
tainty. . .. Salt distillation (for all three salt categories) is unproven at the scale proposed for 
the residues in tbls program· (p. 4-107). In flscal year 1998, $20M Is being spent on 
research into processing technologies, including $2 M to continue development of the salt 
distillation process. Still, the DEIS warns that ·•1n the event that shielding is an unacceptable 
alternative, these materials may bave to be proceued in anod\er ltlllnner or stoced separately 
prior to final disposition. • (p. 2-lS) 

The EIS should adhere to Its own ~tated criteria for choice among proposed technologies: 
'Only those processing tecl!nologies that are mature enough for near-term implementation 
were selected for detailed evaluation.' (Summary, p. 6) Of the ten technologies considered 
(pp. 4-107, 4-108), only one, cementation, could be implemented in one year. The other 
nine technologies Wtlllld require twO to four years to reach production, assuming that the 
processes can be scaled up. Four of the technologies have not been proven at the production 
level. 

Instead of malcing up hypothetical analyses for ui!proven processes, the EIS should admit 
that evaluation of the hypothetical environmental impact of an unproven technology is not an 
adequate sub$titute for real-world data. The EIS should be delayed until the processes have 
been demonstrated and their impacla bave been measured. Conti•wing research on the 
processes Is on-going independently of this EIS. As it is now, most of the technologies 
could not be implemented in less than two years after the li.ecord of Decision (ROD). Delay 
of the ElS until hard data is available concerning each process would not necessarily delay 
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Some of the processes included in this EIS do have technical risks and have 
not yet been proven "at the scale proposed for the residues in this pro
gram," as described in Section 4.17.7 (i.e., distillation of molten salt extraction 
salt residues and water leach of salt residue at Los Alamos). These technolo
gies have been successfully demonstrated in the laboratory or at the pilot 
plant level at Los Alamos National Laboratory. DOE believes that sufficient 
information is available to conclude that implementation is feasible within 
the 1998-2004 timeframe. If significant problems were to arise with these 
processes before implementation, other processes that have already been 
utilized and are analyzed in this EIS could be used instead. As stated earlier, 
the Final EIS includes the additional processing technology of acid dissolu
tion, followed by plutonium oxide recovery, for processing direct oxide 
reduction salts at Los Alamos. This is a mature process. 

Although the storage capacity for plutonium-bearing materials at .Los 
Alamos National Laboratory is limited, it is adequate for the quantity of 
plutonium oxide that would be obtained from the preferred processing 
technology evaluated at Los Alamos National Laboratory. However, DOE 
would rather not store plutonium from all of the pyrochemical salts that are 
analyzed for potential processing at Los Alamos National Laboratory 
because of limited storage capacity to support prior and future Departmen
tal commitments (see Section 2.4.2 for further discussion). 

The cost analysis for the alternatives is contained in Section 4.17 and 
Appendix G. As stated in Section 4.17.4, Cost of the Preferred Alternative, 
DOE prefers to incur the higher costs of the preferred processing technolo
gies (for the direct oxide salts, costs would be about $3 million more) rather 
than accept the technical and schedule uncertainties associated with the less 
costly processing technologies. 

11-2: In response to your comment and others, DOE has expanded the 
explanation of why a given technology is preferred in the description of 
each material category in Section 2.4. In developing the preferred alterna
tive, each material's preferred processing technology was identified based 
on the specific material properties because the residues and scrub alloy vary 
greatly in chemical and radiological composition and physical form. Once a 
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the implementation of the processes, because the technologies would be ready for immediate 
implementation upon completion of the ROD. The advantage would be that the ElS and 
subsequent ROD would be based on actual data, not hypolhetical guesswork. Such data 
might make it possible to analyze othc management alternatives that are not analyzed in this 
DEIS, e. g., an alternative that miniml%es waste, or one that minimizes resource use. 
Cucrent data does oot permit the analysis of such alternatives. The choice of alternatives 
selected for analysis could then be more thorough and accurate. 

3. The a118lysis of the Impacts of low level waste (LL W) md traosuranic wllfite (TRU) 
misrepresents the actual skoation at Los AlamGs National Laboratory {LANL). 

Table 4-88, 'Los Ala11109 National Laboratory Cumulative Impacts,· misrepresents the 
waste atteam expected from the plutonium separation process at LANL. (p. 4-152) For 
example, the amount of TRU waste reported in the table (15,200 m') in the column 'Impacts 
from Existing Opelations' corresponds to neither of the cited sources for the data in the 
footnotes to the table. The amount of LL W reported in the same column (9, 450,000 m') 
encompasses all waste ever generated in the history of LANL, including large areas of 
contaminated soil. For comparison, the DOE document 'Linking Leg~~Cies• reports that the 
IOtal volume of LLW at all DOE sites is about 3,300,000 m', of which 220,000 m' Is at 
LANL (p. 47). 

The aomnal rate of production of LLW at LANL is about 6,500 m' per year, with much 
variation from one year to the next. The disposal area (Area G) has a remaining capacity of 
about 20,000 m', and is e~~:pected to be filled in 1999, about the time that the salt distillation 
and water leaching processes would be underway at LANL. Therefore, disposal of the LLW 
could require a new or expanded disposal site at LANL. 

4. The DEJS does not present the data requit-ed to make an lnfonued judgement 
coocemln: environmental Impacts at LANL. 

Concerning the materials, utilities and energy associated with the processing options at 
LANL, the DEIS states, 'Similar data for Los Alamos National Laboratory are not avail· 
able." (p. 4-113) Estimations of, say, waste production, are not credible in d1e absence of 
such basic information. The amounts of liquid waste to be produced at LANL are not 
mentioned. The storage capacity for amcricium-conlllminated plutonium is mentioned, but 
analysis is put off to another documenL It is unreasonable to expect that informed decisions 
can be made without such information. 

Inadequate information is given concerning resource use at LANL. For example, the 
preference for treating Direct Oxide Reduction Salts (DORS) at LANL instead of RFETS is 
based on the limited waste water treatment capacity at RFETS. The water leach process to 
be used at LANL is 848Umed by DOE to generate 3.4 drums of waste per kg of residues, but 
the amounts of ntaterials, otilities, and energy to be used in the process at LANL "are not 
available." (p. 4-113) According to Table 4·58, the same process, if done at RFETS, would 
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preferred processing technology was identified for all materials, the 
collective selections became the preferred alternative. DOE also considered 
the overall time needed to process the material, the costs of the technolo
gies, and the impacts of the technologies on workers, the public, and the 
environment. The preferred processing options for each material category 
or subcategory are listed in Section 2.5.2 and in the discussions of each 
material category in Section 2.4. 

11-3: The Appendix C memorandum regarding recommendations for 
safeguards termination policy, signed by Dana C. Christenson, was included 
in the EIS for information purposes only. DOE does not have a policy 
requiring the separation of Special Nuclear Materials (SNM). With the end of 
the cold war and subsequent treaties with the States of the Former Soviet 
Union, the United States has plutonium supplies in excess of its needs for 
weapons requirements. All of the materials being considered in this EIS are 
covered by Defense Nuclear Facilities Safety Board Recommendation 94-1 
(see Section 1.5.14) and must be stabilized to address immediate health and 
safety concerns associated with existing storage conditions. As described in 
Section 1.5.12, any chemical separation operations performed on these 
materials would be conducted in the process of accomplishing this health 
and safety related stabilization and to prepare the materials for disposal or 
other disposition (thus ending ongoing health and safety concerns associ
ated with indefinite storage). 

In the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS (DOE/EIS-0229), described 
in Section 1.5.6 of this EIS, DOE decided to pursue a two-fold strategy for 
disposition of weapons-usable surplus plutonium: (1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for 
disposal in a monitored geologic repository pursuant to the Nuclear Waste 
Policy Act; and (2) burning of some of the plutonium as mixed oxide (MOX) 
fuel in existing, domestic, commercial reactors, with subsequent disposal of 
the spent fuel in a monitored geologic repository pursuant to the Nuclear 
Waste Policy Act. In July 1998, DOE published a Draft EISon Surplus 
Plutonium Disposition, described in Section 1.5.7 of the EIS, that analyzes the 
impacts of implementing this plutonium strategy. Any plutonium separated 
under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. 
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usc 8.894 million liters of water and 14.699 million liters of acid to water lcacll die total of 
these salls. The omission of comparable f.gures for LANL appears to be an unreasooable 
limillltion of the &eope of analysis of the OBIS. The use of sucb volumes of liquids at LANL 
warranls analysis of the environmental impacts, including volumes of liquid waste produced 
and the CJIIl3bility of the aging R.adioactive Liquid Wasle Treatmen! Plant to handle suCh 
vol~mes safely. 

The DETS says that "the CJIIl3bility for water Ieaclt!ng Is installed and operational at l.ANL 
on a limited scale ...• If any other CJIIl3bilities were """""""'"Y they could be available In 2 to 
4 years.· In other words, DOE doesn't Jcnow if the LANL facilitiea are sufficient for ils 
assigned task under the Preferred Alternative, so any estimates of environmental impactS of 
the process at expecced levels of production are necessarily speculative. 1bese data are 
inouffJCient to analyze the potential environmental impact of implementing the process at 
LANL. 

5. The DEIS improperly omlls analysis of the problems assoclated with amerldwn 
cootammation of tile separal;ed plutonium. 

The storage of the americium-contaminated plutonium that remaim from the processing of 
the salts should be analyud in this EJS, tather than being analyud separately in a future 
ElS. The separatioo of the nuclear material is the purpose of the activities to be authorized 
by this EIS, yet Section 4.21, "ImpactS of the Preferred Management Approach, • does rot 
mention the storage of this material at LANL. As roted on page 2-15, tbe problems witb 
storage of the material could alter the choice of proces•ing technologies. Therefore, it is 
ttasonable to analyze the storage problems before the cboice of a process is decided. 

The DEIS should include an estimate of the amount of americium-241 that is contained in 
the residues. Table D-34 (p. D-78) provides the information necessary ttl calculate the 
alllQUnt of alllericium in a portion of the salts that might be sent to LANL The DEIS obould 
conlllin further tables detailing the composition of the salu and tbe total amount of americium 
cootained therein. 

6. The data on stm-age eapadty • the lite5 ue lnsufllclent to evaluate tile eo
tal lmpadli of the ln<:reased Inventory of separated plutonium that would be the prvdll<'t 
of the Jll"OOI'5S"S evaluated in the DEIS. 

Table 4-65 in Section 4.21 misrepresenls the onsitc storage CJIIl3City at Rocky Flats, 
Savannah River Site (SRS), and LANL As stated in the footnotes ID the table, the amounts 
listed for ROCkY Plats and LANL are the current amounts of plutonium in st001ge at thooe 
facilities, not the storage capacit~. The amount of storage capacity ar SRS, however. refers 
to a planned capacity that has yet to be built. Furthermore, the DEIS states on page 2-15 
that this facility may rot be capable of storing the americium-contaminated plutonium. The 
delivery of tons of plutonium to facilities that may or may not have tbe capacity to store the 
material is reasonably considered to be a potential environmenllll impact worthy of analysis. 
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A discussion of the reasons for identifying the preferred processing technol
ogy for each material category or subcategory may be found in the subsec
tions of Section 2.4 for each material category. The impacts of each process
ing technology may be found in Sections 4.2 through 4.11. 

11-4: Under the National Environmental Policy Act, DOE is required to 
analyze all reasonable alternatives that meet the purpose and need for 
agency action described in Section 1.2. These include analyzing develop
mental processing technologies that could reasonably be expected to be 
available to process the residues and scrub alloy in the 1998-2004 timeframe. 
The date of 2004 for completing processing of the residues and scrub alloy at 
Rocky Flats is consistent with DOE's efforts to clean up as many sites as 
possible by 2006 in a safe and cost-effective manner consistent with DOE's 
"Accelerating Cleanup: Paths to Closure." The breadth of technology 
development activities discussed in this EIS are all necessary either to 
provide a means of preparing the plutonium residues for disposal, to serve 
as a back-up in case development of a preferred technology runs into 
difficulties, or to reduce the worker radiation exposures or time (and 
money) required to process the plutonium residues. Simply put, Rocky 
Flats' current mission of accelerated cleanup and closure cannot be com
pleted unless the technologies required to fulfill the mission are developed. 
Section 2.9.1 provides more information on the factors considered in 
screening the technologies for evaluation in this EIS. 

Near-term implementation does not mean implementation within one year. 
All the technologies considered in this EIS are mature enough for implemen
tation on or before 2004. 

The analyses in this EIS are not "hypothetical". DOE used the best informa
tion and best analytical methods currently available. Appendix C, Descrip
tion of Processing Technologies, includes detailed descriptions and process 
steps for each processing technology analyzed in the EIS. DOE developed 
the process steps using technical experts from DOE field sites and Headquar
ters and considers them to be realistic alternatives for managing the 
materials. Furthermore, the impacts presented in this EIS are conserva
tive-that is, they probably overstate the actual impacts. 
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The storage facilities at LANL are limited to the basement vauliS in TA-SS until the time 
that the proposed Nuclear Materials Sunge Facility is completed, if it is finally built. These 
existing vaults are near c:apecity, and LANL documents alresdy complain that mdiation 
exposure to workers in the current clrcurnstane:eS is higher than LANL would like. 

The Preferred Management Approach assigns only the DOR Salts to LANL for water 
leacltiog. This would separate about 180 leg of plutonium for storage in the already-crowded 
basement vaults. In & personal communication, an official ar Rooky Flats states that the coo
traCtOrs at Rocky FlatS and LANL are encouraging the salt distillation proceas to be located 
at LANL, as well. This would separate about another 880 leg of plutonium contaminated 
with over 40 kg of arnericlum-241. This alternative is not adequately analped in the DEIS. 
For example, left unanswered is the problem of where LANL would store so much americi
um-contaminated plutonium. 

The DEJS makea no statement about where this material might be stored at LANL. The 
special management requirements for the americium-contaminated plutonium are 1101 
addressed in the Storage and Diopooition of Fissile Materials EIS (p. 4-100). The DEIS 
promises that the storage problems will be addressed in the proposed Surplus PluiOilium 
Disposition IllS, whidl has juat started in preparation (p. 4-106). It is unreasonable for the 
DEIS to propose the separation of so much plutonium without a c• plan for where and 
how to stme iL 

Thank you for your attention to these commeniS. 

Sincerely, 

~~ wel{c 
Greg Mello 
Director 
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11-5: The first footnote to Table 4-98 in Section 4.25.3 of this EIS (Table 4-88 
of the Draft EIS) indicates that the transuranic waste data came from Tables 
1.6-2 and B.S-3 of the Final Waste Management Programmatic Environmen
tal Impact Statement for Managing Treatment, Storage and Disposal of 
Radioactive and Hazardous Waste (identified in Section 1.5.5). Table 1.6-2 of 
that EIS shows a current inventory of 8,300 cubic meters and a 20-year 
projection generation of 2,500 cubic meters. Table B.S-3 of that EIS shows an 
additional 4,400 cubic meters of transuranic waste from environmental 
restoration actions. The sum of these three numbers is 15,200 cubic meters, 
which is presented in Table 4-98 of this EIS. 

DOE agrees with the commentor that most of the low-level waste volume 
reported in the EIS at Los Alamos National Laboratory is contaminated soil. 
The volume of low-level waste at Los Alamos National Laboratory, reported 
in "Linking Legacies- Connecting the Cold War Nuclear Weapons Produc
tion Processes to Their Environmental Consequences" (DOE/EM-0319, 
January 1997) does not include low-level waste-contaminated soil. It is 
appropriate to include this volume in the cumulative impacts table. 

11-6: The continued disposal of low-level waste at Los Alamos National 
Laboratory, including whether to expand the low-level waste disposal 
facility at Technical Area 54, Area G, is outside the scope of this EIS. Under 
the preferred alternative for low-level waste disposal in the Final Waste 
Management Programmatic Environmental Impact Statement for Managing 
Treatment, Storage and Disposal of Radioactive and Hazardous Waste 
(identified in Section 1.5.5 ), Los Alamos National Laboratory is one of the 
six candidate sites for regional low-level waste disposal. If Los Alamos 
National Laboratory is selected as a regional disposal site, its low-level 
waste would continue to be disposed of onsite. If Los Alamos National 
Laboratory is not selected as a regional disposal site, its low-level waste 
would be shipped offsite for disposal. DOE is currently analyzing both 
possibilities in the Draft Los Alamos National Laboratory Site-Wide Environ
mental Impact Statement (identified in Section 1.5.9). If DOE decides to 
continue onsite disposal of Los Alamos National Laboratory low-level 
waste, the decision concerning any expansion of Area G will be made based 
on that EIS, taking into account any changes in the annual rate of low-level 
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waste generation (currently estimated at 2,800 cubic meters) and the 
remaining disposal capacity in Area G (currently up to 36,000 cubic meters), 
depending on siting constraints for disposal cells). 

As shown in Table 4-88 in Section 4.23.3 of this EIS, the maximum amount of 
low-level waste that could be generated at Los Alamos National Laboratory 
due to the actions in this EIS is about 6,200 drums (which amounts to 
approximately 1,300 cubic meters). 

11-7: Estimates of materials, utilities, and energy consumption associated 
with processing molten salt extraction/electrorefining salt residues and 
direct oxide reduction salt residues at Los Alamos National Laboratory have 
been added in the same format as shown for Rocky Flats in Table 4-68 of the 
EIS. The amounts of wastes that could be produced at Los Alamos National 
Laboratory are given in Table 4-11 of the EIS. 

Under the Preferred Alternative, the plutonium that remains from the 
processing of salts at Los Alamos National Laboratory would not be 
contaminated with americium. Storage of plutonium is addressed in the EIS 
in Section 4.14. Any plutonium that is separated at LANL, whether it is 
contaminated with americium or not, could be stored in theTA-55 Pluto
nium Facility or other facilities, if necessary, until decisions are made on its 
disposition under the Surplus Plutonium Disposition EIS, which is described 
in Section 1.5.7. 

11-8: The greatest amount of liquid waste that could be generated at Los 
Alamos National Laboratory due to the processing of plutonium residues is 
about 30,000 cubic meters. This waste would be generated from the direct 
oxide reduction salt residues during the acid dissolution process. Most of 
this liquid waste would be low-levelliquid waste, but some of it could be 
liquid transuranic waste. 

As shown in the Final EIS, Volume 1, Table 3-32, the treatment capacities for 
liquid transuranic waste and liquid low-level waste at the Radioactive Liquid 
Waste Treatment Facility, TA-50, are 48,800 cubic meters per year and 45 
cubic meters per hour, respectively. The Liquid Waste Treatment Facility has 
enough capacity available to treat all the 30,000 cubic meters of liquid waste 
that could be generated under this EIS. 
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Materials, utilities and energy consumption at Los Alamos National Labora
tory have been included in Table 4-68 of the Final EIS, similar to the informa
tion provided for Rocky Flats. DOE believes that liquid waste resulting from 
processing activities conducted at Los Alamos National Laboratory could be 
treated at the Radioactive Liquid Waste Treatment Facility at TA-50. Addi
tional information on treatment of process effluents at Los Alamos National 
Laboratory is provided in Sections 4.13 and 4.13.3. 

No processing liquid wastes are generated by the water leach process for 
direct oxide reduction salts at Los Alamos. The process is described in 
Appendix C, Section C.6.4.2. In the process, salts are leached away from 
plutonium oxide. The aqueous solution containing calcium chloride is 
evaporated to dryness, leaving no liquid waste effluent. 

11-9: See response to Comment 11-1. 

11-10: Under the Preferred Alternative, the plutonium that remains from 
the processing of salts would not be contaminated with americium. The 
americium would go into the transuranic waste. The analysis of storing the 
plutonium that remains from the processing of salts at Los Alamos National 
Laboratory (LANL) is contained in Sections 2.4.2.3 and 4.14 of this EIS. Any 
plutonium that is separated at LANL, whether it is contaminated with 
americium or not, could be stored in the TA-55 Plutonium Facility or other 
facilities, if necessary, until decisions are made on its disposition under the 
Surplus Plutonium Disposition EIS which is described in Section 1.5.7. 

All the liquid wastes generated at LANL would be treated onsite and 
stabilized into a solid waste form. Some portion of this waste may require 
storage at Los Alamos National Laboratory. The amount of this solid waste 
is tabulated for each processing option in Section 4.3.1, and these amounts 
are summed up in Section 4.23.3. 

11-11: DOE has presented conservative estimates of the americium content 
of the salt residues in Appendix D, Section D.3.3.5, Table-D-80, Composi
tions of Different Types of Plutonium Mixture at Rocky Flats. The analyses 
assumed that all plutonium salt residues to be processed contain 0.138 grams 
of americium and 0.862 grams of plutonium per gram of mixture. 
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11-12: The analysis of storing the plutonium that remains from the process
ing of salts at Los Alamos National Laboratory is described in Section 2.4.2.3 
and 4.14 of the EIS. The amount of solid waste resulting from any process
ing that could be conducted at Los Alamos National Laboratory is tabulated 
in Section 4.3.1 and these amounts are summed in Section 4.23.3. Some 
portion of this waste may require storage at Los Alamos National Labora
tory. See also response to Comment 11-1. 

The plutonium storage capacity is not a constant, fixed value. The storage 
capacity could be adjusted, if necessary and after appropriate NEPA review, 
to meet changing storage requirements. At Rocky Flats, the storage of 
plutonium is being reduced as the site prepares to shut down. At the 
Savannah River Site, the plutonium storage capacity will increase dramati
cally in about 2001 when the planned Actinide Packaging and Storage 
Facility is completed, which will increase the storage capacity at the Savan
nah River Site to 20 metric tons. 

The planned Actinide Packaging and Storage Facility at the Savannah River 
Site will be able to receive and store plutonium with a high americium 
content. The discussion in Sections 2.4.2.3 and 4.21.1 of the Final EIS has 
been modified to make this clear. 
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Jarruary 5, 1998 

Charles Head, Salior Technical Advisor 
Office ofNuclear Material and Facility Stabilization (EM-60) 
U. S. Deparunen! of Energy 
I 000 Independence A verne 
Washington, DC 20585 

COMMENTS- DRAFT ENVIRONMENTt'L IMPACT STAI~NT ON . 
MANAGEMENT OF CERTAIN PLUTONIUM RESIDUES AND SCRUB AllOY 
SIRORED AI TilE ROCKY FLATS ENVIRONMENTAL TECHNOLOIGY SlTE
DOEIEJS 02770 

Dear Mr. Head: 

We offer the following comments on the aubject Draft Envirorunontal Impact Statement: 

Based on the data presented, we concur that the recommended set ofPref~ 
Optioll5 appear to ofli:r the highat probability for the timely, safe and coot 
effective stabilization and dis~tion of the materials covered in the scope of thia 
draftEIS 

2. We offer that the calculation of environmental impa«s associated with the set of 
''No Action" alternatives fur which "store at Rocky Flats" is the defined endpoint 
(no disposition palh is defined) appears to be undentated. We base this 
obsetvation on two factors: (I) the calculations do not appear to include the 
impact oflong term storage owr many decades, and the resultant need for 
monitoring, and probable repackaging and (2) storage without disposition will not 
be an acceptable long-term solution; eventuafty requiring a proCessing soh!tion 
which leads to permanent disposition. The impacts associated with monitoring, 
repackaging and eventual processing need to be included in your "no action" 
alternative so that all allematives are evaluated against the same end-state of 
pesmanent d;spo.ition. 

3. We support the woe of Savannah River Site Pur ex iilcilities for dispooi.tion of the 
three r.ategtlries of materials included in your preferred Meroative llllht.if there is a 
commitment for adequate funding to assure the safe and effective conduct of base 
canyon operations aa well as the incremental effort associated with processing of 
the materials liom Rocky Flats. 

PostOIII<e Box I 'Ill k'tAI .... SClfttl 0: 171 Umonlly........,. Ol USCA 
(W) ""-3362 ;:;; FAX (IIIJ)641·33" 1\." ....... ,._ 

12-1 

12-2 

12-3 

RESPONSE TO COMMENT 

CoMMENTOR No. 12: EcoNoMic DEVELOPMENT 

pARTNERSHIP 

Response to Comment No.12 

12-1: The preferred alternative has changed in this Final EIS and is identified 
in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative, are included in Section 2.4 of this 
EIS. 

12-2: In response to this comment and others, DOE has revised its evalua
tion of the No Action Alternative (Alternative 1) to explicitly analyze the 
impacts from continued storage of stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A 
storage period of 20 years was used for the purpose of analysis. A discus
sion of interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this 
Final EIS and the associated impacts have been added to Sections 4.2 
through 4.11. For the other alternatives, a discussion of continued storage of 
processed material has been added to Section 4.14 of the Final EIS to address 
the possibility of WIPP not opening in the near future. The impacts of any 
processing that might follow the "No Action Alternative" storage period 
cannot be estimated at this time because DOE does not know what that 
processing might be. Nevertheless, DOE agrees that there could be impacts 
from such processing. Before the initiation of this processing, DOE would 
perform the appropriate analyses under the National Environmental Policy 
Act. 

12-3: The comment is noted. 
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CoMMENTOR No. 12: EcoNoMic DEVELOPMENT 

PARTNERSHIP ( CoNT'D) 

Thank you for the opportunity to comment on this draft Environmental Impact Statement. 

Fred E. Humes, Director 

REsPoNsE TO CoMMENT 

CoMMENTOR No. 12: EcoNOMIC DEVELOPMENT 

PARTNERSHIP ( CoNT'D) 
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CoMMENTOR No. 13: STATE oF SouTH 

CAROLINA, STATE BuDGET AND CoNTROL BoARD 

STATB OF SOUTH CAROLINA 

;itate 'idubset a:nil &ntnd 1inat1b 

DAVID .. ..._.~ -· ...... &---UIUIL-.& ---
December 19, 1997 

Mr. Charlas R. Head 
u. s. Department of Energy 

QIIIIICI! OP STATE IVDG&T 

wt~..MWJ.-r.\IRI...
(III..WGIA.IOIIIRCMOL.QIA-----===---

Office of llnvlronmental Management. BM-60 
1000 Independence Avenue, SW 
Wuhihgt01t, DC 20585-oOOt 

--~ ..... ...-..----
_,.!. ...... .. 
~•aw..,. ...... ~ 
~r.aa---

Project Name: Draft llnvironmental Impact Statement on Management of Certain 
Plutonium Resldueo and Scrub Alloy Stored at the Rocky Flats llnvironmental Teclmology 
Site DOB-27'7D. 

Project Number: BIS-971106-006 

Dear Mr. Heod, 

The Office of 5- Budget, has conducted an Intergovernmental review on the 
above referenced activity as provided by Presldentlall!xecutive Order 12372. All 
COI11Illelll$ received u a 1e0ult C'f the review are enclooed for )'OU1' uae. 

The Stale Application Identifier number i.l\dkaled above should be used In any future 
c:onespondence with this office. If you have any questions call me at (803) 734-04115. 

Sincerely, 

~~ . " 
Coordinator 

REsPoNsE To CoMMENT 

CoMMENTOR No. 13: STATE oF SoUTH 

CAROLINA, STATE BUDGET AND CoNTROL BoARD 
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CoMMENTOR No. 13: OFFICE OF STATE BUDGET 

(CoNT'n), SouTH CAROLINA EMPLOYMENT 

SECURITY CoMMISSION 

• 
Office of State Budget 
South Carolina Project Not.itiCation and Review 

Joel T. Cassidy 

1122 Lady Street, 12th floor 
Columbia, SC 29201 

South Carolina Employment Security Commission 

State Application Identifier 
EIB-971106-006 

Suspense Date 
12/17197 

The Office of State Budget is authorized to operate the South Carolina Project 
Notification and Review System (SCPNRS). Through the system the appropriate 
state and local officials are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federal assietance, and to assess the 
relationship of proposals to their plans and programs. 

Please review the attached information, mindful ofthe impact it may have on your 
agency's goals and objectives. Document the results of your review in the space 
provided. Return your response to us by the suspense date indicated above. Your 
comments will be reviewed and utilized in making the official state recommendation 
concerning the project. The recommendation will be forwarded to the cognizant 
federa1 agency. 

Should you have no comment, please return the form signed and A~~"{) 
~}?~ ._,<;1 

If you have any questions, call me at (808) 734-0485. 't!""'"''l';,@"\.~::.'.<~' ;~1 
1"\1 Project is consistent with our goals and objectives. ·.: .· ' ·: > ~,~w LYI o\,_, ... -

0 Request a conference to discuss comments. 

D 
D 

Please discontinue sending projects with this CFDAI to 
our office for review. 

Comments on proposed Application are as follows: 

Signature; <;2f./.?." ~ .. -
Title: !xeoutiv Date: 1~2.,_/J..,/~9"-7----

• D&n;stor Phone: RQ}=J37-26J 7 

13-1 

13-1 

RESPONSE To CoMMENT 

CoMMENTOR No. 13: OFFICE OF STATE BUDGET 

(CoNT'n), SoUTH CAROLINA EMPLOYMENT 

SECURITY CoMMISSION 

Response to Comment No.13 

13-1: The comment is noted. 
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CoMMENTOR No. 14: UNITED STATES 

DEPARTMENT OF THE INTERIOR 

United States Department of the lruerfl!ll 

.!R 97/670 

Mr. Charles R. Head 

OFFICI! OF THll SECRETARY 
Ofttot or Kn\<lrorlm.n\.al Pelky anc1 <'.omrtiane~e 
Dea~er P.e&era.l Cclll&er, Bw.W!.ag 56. Boon1 1003 

P.O. Box 2500'1 <D-101) 
Denwr, Coklt<lldo 80226.(1()07 

u.s. DepartJoent of l!nerqy 
Office of Environaental Manage .. nt, EM-60 
1000 Independence Avenue, SW 
Washington, D.C. ~0~85-0001 

Dear Mr. Head: 

December 31, 1997 

This reeponda to the request tor the Department's COIIJI8nta on the 
'Draft Envirolllllantal Impact Statnent (DI!IS) on KanageJlant of 
Certain Plutonium Residues and Scrub Alloy Stored at the Rooky 
Flats l!nviroJU!Iental Technology Site' DOE/EIS - 02770. 

I11pacts to ecological raaourcee are addreaaad on pages 4-2 and 
4-3 of the OBIS. As the DEIS states, no new construction would 
be required to process these aateriala, no clearing of vegetation 
would be required, and no habitat loea would occur. No radiation 
damage to plants or aniaala is expected because compliance with 
the maxiaum aaount of radiation allowed by DOE order 5400.5 on 
the moat expoaed ..abar of the public would also keep plant and 
animal exposure levels below those shown to cause harm (0.1 rad 
per day) (IAEA 1992). Chemicals emitted during processing should 
not impact plants or animals because they are emitted in very 
saall quantities (modeled on-site &Qiasions are well below the 
aost stringent regulations) • While the OEl:S does state that at 
high enough concentrations aaveral of the chemicals (nitric acid, 
hydrochloric acid, carbon tetrachloride, volatile organic 
compounds, and gaseous fluoride&) have potential to cause 
negative iapacts in certain anvironaenta suCh as water bodiea, no 
hazardous substances will be discharged to water bodies; and evan 
in an earthquake or plane crash, discharge to water would be 
saall, if any .. 

The DOE.expects no·adverse impacts to ecological resources. our 
review of the document found nothing that would negatively affeet 
endangered species, migratory birds, or wetlands, barring a major 
accident or release. We do not believe that the proposed 
proc .. aing stratagiaa pose any serious environaental concerns, 

14-1 

RESPONSE TO COMMENT 

CoMMENTOR No. 14: UNITED STATES 

DEPARTMENT OF THE INTERIOR 

Response to Comment No.14 

14-1: The comment is noted. 
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II Comml'I'TOR No. 14: UNITED STATES 

DEPARTMENT OF THE INTERIOR (CONT1D) 

Mr. Charles R. Haad 

especially for ecological consideration& of interest to the. u.s. 
Fish and Wildlife service (service) • 

2 

The DI!IS states that DOE bas initiated conaultetion with the 
Se:i'vice to coaply with Section 7 of tba Bndanqered Speci .. Act, 
and will ... k their oonourrence tor their prelbinary conclusion 
that the proposed activities will have no affect on listed or 
candidate specie• bafora the final draft ia 1-uad.. Liated or 
candidate species Which could occur on the site include Preebles 
IHiadow jumpinq 110ue, bald eaqle, peregrine falcon, uta ladias'
tr .. ••• orchid, and Colorado buttertlyw-d. Individual species 
are not addressed in the DEJ:S and may not be necessary .becauae no 
""91ltation or water bodies will ba altered by the proposed 
activities. 

If you have any qu .. tions concerning our cD1111anta, please contact 
Craiq Miller at (303) 275-2370. 

Sincerely, 

Wr&d 
Robert F. stewart 
Reqional Bnvironaantel Offieer 

1 14-1 
(Cont'd) 

14-2 

RESPONSE To CoMMENT 

CollThiEl'l'TOR No. 14: ur~ITED STATES 

DEPARTMENT OF THE INTERIOR (CONT1D) 

14-2: As described in Section 4.1.1, no new construction in undisturbed areas 
would be required for DOE's management of plutonium residues and scrub 
alloy and there would be no clearing of native vegetation. Thus, there 
would be no negative impacts from construction on individual species of 
plants or animals. 

In addition, scientific evidence indicates that chronic radiation doses below 
0.1 rad per day do not harm animal or plant populations. It is expected that 
dose rates to plant and animal species under any of the alternatives would 
be less than 0.1 rad per day. 

Concentrations of chemicals emitted to the environment are also not 
expected to impact plants or animals because either the amounts emitted are 
very low or have little potential for causing negative impact. 

Therefore, no adverse construction, chemical or radiological impacts are 
expected to occur to individual species due to DOE's management of 
plutonium residues and scrub alloy. See Section 4.1.1 for more details. 
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CoMMENTOR No. 15: STATE OF CoLoRADo, 

DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT 

~'le;;...,~...._ 
,..,.,_,.,~ond~.,.,.,..,~-·O("",......"'f""'""' 
~MATftiAI.S/INDWASTf~CIMIHI' DNISI.OH 
lo!p1-..l_........, 

4300CMtr't"Cm:Jr: Of. S. 222.S. •StrM\ t.o. U2 
o'""'.Colc>Adoeo2Af.15.JO o.....r)IMIIIIft.. CotgrUoe1$0t·27&1 
JlhoM- DOlt &lll..JlDD "-'roan 24e.Tt6A 
HJc POl) 75t-SUS P• 00!) 2.....,.,90 

JanumyS,IW. 

Chorlos R. HCIICI 
U.S. Pqionmcnt of l!nooxY, EM~ 
lOOO Indopendalcc A- SW 
w~ D.C. lOStS 

RE: ~ OB tile Draft Eowinnl•eootol """"'*sa-t (I.IS) e.r l.\faolcom•t ol 
Ccrbia l!'lalollhla RMd- :nd sQ,J, Alley SCore<! at t1tc Jlod9' lila• Ezm,__tol 
TedlaolocJ Sita (llFETS) 

De. Mr. Held: 

The C..londo D~t ofl'ublk Health ODd Ba~ircmment (CDPHE) lw ..m......S lbe DraA 
"Residues" EIS. It\ C~Z~<nl, the lliaft bsichles EIS presm12d m od.q- iDitial ovaluotioa of 
po«ennid - .. t oiiJmlativa rot micluc ~ol oad oCNb alloy. Prom COPHE's pecspectivo, 
seleetioa of eoe.b .allloraatlve awst JIICally CGIISider not Mly dte immediate risks to lnDDan healdl ond 
the oovinmment but oloo my oddilicmal rioJa posoll l>1 filrtblr loaDd1in& multiple transportation ODd 
eveatoal ptocessillc. Therefore, miDimlziDc the om011D! of 111t110ria1 bondliag -""<~ prior to clisponl 
is.....uhl 

Prior to isSIIIDCO of • final bcord of Dociiioll (ROD). the folloWinl issdtS must l>e addressed: 

I. 

2. 

3. 

The DnA BIS Ba1ccl to ~leariy identifY the allim.llbl decision mokiag autbcxity fi>r ,each of the 
ID&tcfi.olo presented. Is dte tiDal deeisiool dte ""J>JDSibility of DOE-RFFO or lXli>-HQ'I Tho 
Record ofDe<loioto m- cleely cleline who &a. the uJthnato decbiaa 1111ldns aulbatity. 

Eo<poclltious decloion making ODd iulplemOIIlatiOJI of tho selected ~ is vital. CoDSIIIt 
Order No. '3-04-23-01 teqnlru "romova1 from the Plaal (llFEiS) of the boddog llllix.ed 
residues 111<1 tloe TR.U-mixed wasta ~ by their proceosiq as o>CpOdiUOU$ly as 
t'ASOIIObly poasi!>ic once a fiaal otr-site d~ lilcllity becomes avollablo." IU'ETS's abUity 
to qaicldy ODd dllocli""ly ddonnine the oppn>priAte p!llb ~ for those mllllrials and !ben 
~ implemeal the alreRIIIiYc(s), iac;luding llaOSpOltiAg thcso moteriols o!J.Rto, will 
not ODI~ signifoc1111tly reduoo com, but Is abo requiml to o:amply Witb tho 1993 Consent 
Order. 

It Is our undcr$1aDdiog that pcndill& ltFIITS· ~ Temtlaolkn> LimlD {STLs) voNac;e 
n:q...,. may sipifJC~ impaet the ultimare IJ'lX"SSing required for the Ala)ority of die 
n:sidaos included in the EIS. CDPHE ad¥ocoles <OIIIiaains to putsUO all poteDtially opp&abla 
varloaoes £..-this material.,..mdtd ~safely conolcler.uoo5arc odcbessed. ID tb6 

15-1 

15-2 

15-3 

REsPoNsE To CoMMENT 

CoMMENTOR No. 15: STATE oF CoLoRADo, 

DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT 

Response to Comment No.15 

15-1: Section 1.4 of the EIS, "Decisions To Be Made Based on this EIS," 
discusses a phased Record of Decision process. The Records of Decision will 
be signed by DOE-Headquarters. Personnel from DOE-Rocky Flats Field 
Office, DOE-Savannah River Site Field Office, DOE-Los Alamos National 
Laboratory Area Office, and DOE-Headquarters are providing input into the 
decision-making process for all the materials analyzed in this EIS. The 
ultimate decision-making authority, however, rests with DOE-Headquarters. 

15-2: This comment is noted. 

15-3: The Draft EIS analyzed utilizing variances for some plutonium 
residues under the No Action Alternative (Alternative 1). At the time of the 
Draft EIS, variances had been approved by DOE for some of the plutonium 
residues. Since then, DOE has approved a variance for residues with 10 
percent or less plutonium content (see Section 1.3.1). 

DOE has introduced Alternative 4, Combination of Processing Technologies, 
to address materials for which a variance from safeguards termination limits 
has been granted. Section 1.2.1 of this EIS describes conditions under which 
a variance would be granted. A variance allows a plutonium residue to be 
processed or repackaged under Alternative 4 and then sent to WIPP for 
disposal. 

The Preferred Alternative, identified in Section 2.5.2 of this EIS, includes 
technologies from Alternative 4 for most of the plutonium residues. Ash 
residues have been granted a variance from safeguards termination limits. 
The Preferred Alternative for incinerator ash, graphite fines and inorganic 
ash residues is processing under Alternative 4. The preferred alternative for 
sand, slag and crucible residues is processing under Alternative 3. The 
Records of Decision concerning the residues and scrub alloy will clearly 
identify the processing technology selected for each residue and scrub alloy. 
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Co:MMENTOR No. 15: STATE oF CoLoRADo, 
DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT (CoNT'D) 

event tho STL variances RFETS has propooed are opproved, It appears that rou&Jdy 91% of 
the stBbltizecl materials would no lon~ bo.impacled by the STLs. The Recotd of Dec:ision 
mast dearly i<!entiJY whlllhe eppropriaa. _.,, allemativos a~ for tho temainins 2% of 
the material inoluding the coot and tlrnclillne for in>plomentation. !a addition, in the <Went the 
ash ..aidues .,. ermted an STt. vorianoe. what it !he prdmecl t....cm- alten!Mive? 

4. AJ pmentecl dlalns tho publio meetina held u RFSTS 011 Deoember 10; 1997, DOE's 
pttfened alternative ~onsistcd of IPJXOXimately SS% or lhe required t~ent occurriJI8 tt 
R.FETS while the r..,..ining IS% would occur at SRS and LANL (10% and S%, rospoctn.ety). 
How is !hal •lrale&Y impoctocl il the STL varianoos are lppn>Wd'l 

5. Tnnins wise, it may not be "Ppcqoriate to oubnlit a ROD 1111tilltF£TS !As ~ioecl a final 
decision on all of their STL variance requesU. If tho sn. variance requests are siiCCeSd\d, the 
vast me,jority or the tMtnlcnt options idontifi«< in Ibis BIS are no loapr neccosary and IIWIY 
of the matarials, 0<1c:c .ttablliml, may require only ~na prlot to sbi)lDUIIIt to \\111'1". If, 
however. • sijJ4itlcaot port;.., of the mate.;.Is are not pa1110<1 a v•iaoce, additional lillte and 
resoun:es will be aecessa.y to develop a cleat pn>jeot illlplemeotation schec!Ule for those 
IIIAitrials. R•sordleu of whodtcr oc""' !he STL vwianc>G OR opproved, the ROO milS! &illy 
derail how the installation of the process eqliipmeut, if necessary, and the <l<ocl¢ion of the 
soketcd alternative& will be succeafuUy impkatODI8d in OTdcr to suppott the 2006 Plall. 

6. Utilizing exlstina expe;tise and facilities at SRS md/or LANL rhould al•o to. maxlmiud. 
rmplcm-ion or trO.Imcm procosses at P.FETS .lbould be limilod to ~ec~motop. !hal ••~ 
l>eeD SIIC<:eSSfully .....,...,d « RPBTS in d>e put. Alranpling to desip and ccnstrut:t oomplec 
tteatment ~esses Utlder kFETS' cuoreot missloo will likoly prow fl> be -'ly and slow. 
for mat£rials requiriat! additional trearmeac for whicb lll'ETS .... limit.d experience, 
tnnspcmnalhese materials to facilities mote capable of suoccssfidly bnplome,t;._. tile 
t-.nent prooeot(cs);. appropriate. 

If you have my qiiOS!iono re1ordiag 11MM commeats p!- COACICt Chris GilbcWb at (303) 692·3371. 

~
'I, 

SJ_..,.; \,_ 
ffelill ~ 

P~~<mittiua and Complionce Unit Leadtt 
Fedenol Facilities Procrsnl 

eo: C. S)'kes. DOJ!..RFFO 
S. Ourulenoo, CDPHE 
L. Penault, AGO 

15-3 
(Cont'd) 

15-4 

15-5 

15-6 

RESPONSE TO COMMENT 

CoMME:ro.."TOR No. 15: STATE oF CoLoRADo, 
DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT ( CoNT'n) 

15-4: The preferred alternative has changed in this Final EIS and is identified 
in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative (including those changed from the 
Draft EIS), are included in Section 2.4 of this EIS. The preferred alternative 
does utilize an approved variance for most residues. 

The preferred alternative would process approximately 88% of the materials 
covered by this EIS at Rocky Flats, 10% at the Savannah River Site, and up to 
2% at Los Alamos National Laboratory. 

15-5: Section 1.4.2 of the EIS discusses a phased Record of Decision process. 
The first Record of Decision will cover only those materials for which the 
preferred processing technology was analyzed in the Draft EIS, and for 
which any variances to safeguards termination limits had already been 
requested and granted. The second Record of Decision will cover all of the 
remaining materials within the scope of this EIS. Prior to issuing the second 
Record of Decision, DOE will hold a 45-day comment period for the purpose 
of receiving written comments from the public on the management of these 
remaining material categories, as described in Section 1.4.2. 

Any Record of Decision will be reflected in subsequent versions of DOE's 
"Accelerating Cleanup: Paths to Closure" [formerly known as "The 2006 
Plan"]. 

As stated in Section 1.5.11 of this EIS, DOE's" Accelerating Cleanup: Paths to 
Closure" is designed to give Tribal Nations, states, regulators, and other 
stakeholders an opportunity to participate in the development of the 
Environmental Management program, including helping to define innova
tive approaches to streamline cleanup and to save taxpayer dollars. The 
Plan is not a decision-making or budgetary document. Decisions on 
proposed actions to carry out the Environmental Management program, 
whether the actions are site-specific or national in scope, will be reported in 
the Plan. Appropriate National Environmental Policy Act reviews, such as 
preparation of this EIS, will be conducted prior to making any such deci
sions. The Office of Environmental Management's strategic goal of accom
plishing as much work as possible by 2006 will be one of the factors that will 
influence decisions being evaluated in this EIS. Subsequent versions of the 
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CoMMENTOR No. 15: STATE OF CoLoRADo, 

DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT (CoNT'D) 

RESPONSE TO COMMENT 

CoMMENTOR No. 15: STATE oF CoLoRADo, 

DEPARTMENT OF PUBLIC HEALTH AND 

ENVIRONMENT (CONT1D) 

plan will reflect the decisions made as a result of this EIS. 

15-6: The Preferred Alternative, identified in Section 2.5.2 of this EIS, 
includes the use of unique facilities and expertise for separating plutonium 
from some of the materials at both the Savannah River Site and Los Alamos 
National Laboratory. As suggested by the comment, DOE has also consid
ered whether it would be appropriate to send other materials off-site for 
processing and has included analyses of such alternatives in the EIS where 
they are appropriate. However, in many cases, the pre-processing that 
would be required at Rocky Flats to prepare the materials for shipment, the 
extra risks involved in shipment, and the processing off-site would exceed 
the risks involved in performing all of the processing at Rocky Flats. 
Therefore, the extra risks would outweigh any advantage that might be 
gained by off-site processing, and thus DOE did not consider off-site 
processing to be a reasonable alternative. 
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CoMMENTOR No. 16: CHRISTENSEN, DANA C. 

Sllllitnaty ~f COOIJIIeJit! PIO"ided at tbt 1211!k'97 Public Me.! tins at the OOEILAAO ofllce in 
Los A1alnot< n:prding DOEJaS-01770. Draft EnVirorlllll!ntal Ullpld Sta~nl ou 
Mma&ement of Certain PluiOIIium Rlsi.Juu lt the R<X'kv Pllts En.Uoo:11tntal Techllolo~y 
Site, Novembo!r 1997 

Dana C. Cllrute~Uen 
S80 Los IWbl"' 
los Alamos. NM 8 7544 
505-661.5689 

lllll coocctMd ~bar d.. p-olb~ bt.s 1101 '-a 11111)1 Wormed r~gardios tbc J1bns uDder 
CIXISidenllion. Tbe WIPP facility's lesWad\'e aullroriution is as a lqXlUtory for 
lraiiSO&Caaic wutt and all !\'B'A ana.'y:s.::s ~pictlllclo -~ Cl$low ptltoa.ium COl!Cetltnlcioll 
Nlltamiaaled ll'aSb (Slow$, rags. cardboatd, pl.w.ic. etc.), Fw111Mnore ~~~<:h depiallln hOI$ 
~d histgrical.ly .:ocrra u ric~~ m•.Ws (O.J., ~} Ire 1101 ~c!ablc Wl'!cr lho 
~ EDergy Aa and DOE implemenlilla Orden sucb 11 S633.3B,IIIC1 ~not 
was~e. HuwcY«. lhc ~1 w.~ \!ptlucr w~, ~-..·~wdc&'arloa at RrtTS cans for 
disposal tJf as much¥ J lllCiric IOnS of pllllOllium m ~ Jeadily leCO\-mi:U forms 
(3 rnmc lOllS ~ piWIIIillm.is toUShlr tialf the orlgi.W pru~ WJPf' iu•OOIVJ}'). 
Althou&h lbc .recent W1PP Suppleinent.vy EIS included tbu iAVCBIOry, it 4ld so by 
lM<!l'tlne t.t.e OUtnbeB into 111e -~where only a pmon \llQ' t.miJiar Wilh th6 
CoJQ\'trSJOO calculadoos a:ld national wasae invemoties would be rea£OQably mJe 10 extract 
rbc data. 1161 mt opeoly diSCU!lS tbt planned ~tlort ot tnese n.."h RCoverable te$idlle.; ill 
a numive fasbioll. Srakebo.ldcrs shoul;l be informed of rhis !U-ETS proi)OW. siuce il 
~pmeots a thallp in policy as tu lhe u:.iliution of the WlPP fact'tty. 
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RESPONSE TO COMMENT 

CoMMENTOR No. 16: CHRISTENSEN, DANA C. 

Response to Comment No.16 

16-1: The disposal of Rocky Flats plutonium residues at the Waste Isolation 
Pilot Plant (WIPP) has been addressed in several publicly available docu
ments. The residues and associated criticality analyses have been addressed 
in the text and in the Appendices of the WIPP Disposal Phase Final Supple
mental Environmental Impact Statement (WIPP SEI5-II ), which is described 
in Section 1.5.4 of this EIS. DOE received comments on the Draft WIPP 
SEIS-11 (concerning the disposal of the residues) from the Sierra Club, Rocky 
Mountain Peace and Justice Center, and the State of New Mexico. In 
addition, the 1995 WIPP Baseline Inventory Report includes Rocky Flats 
residues in the inventory of materials planned for disposal at the WIPP site, 
and they are explicitly addressed in the WIPP Compliance Certification 
Application submitted to the United States Environmental Protection 
Agency. 

It is true that, prior to the shutdown of Rocky Flats production and subse
quent curtailment of weapons production, materials with economically
recoverable concentrations of plutonium were segregated from TRU waste 
-hence the origin of the category of "residues." Since the early 1990s, 
however, DOE has consistently managed residues at Rocky Flats containing 
a hazardous component in conformance with the State of Colorado's 
hazardous waste storage requirements. The issues of whether the material 
"is not discardable under the Atomic Energy Act and DOE Implementing 
Order 56323.3B" and whether the material should be managed in accordance 
with hazardous waste requirements are separate. A November 1993 
Memorandum of Understanding (to begin transferring management 
responsibility at Rocky Flats from Defense Programs to Environmental 
Restoration and Waste Management) and the August 1991 finding in the 
Sierra Club lawsuit (Colorado Department of Public Health and Environ
ment Settlement and Compliance Order on Consent Order 93-02-23-01) 
provide the basis for hazardous waste determinations for residues. DOE 
Order 56323.3B places conditions on how the materials must be handled. It 
describes the security and safeguards requirements which must be followed 
in handling these wastes. 
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CoMMENToRNo.16: CHRISTENSEN, DANA C. 
(CoNT'D) 

RESPONSE To CoMMENT 
CoMMENTOR No. 16: CHRISTENSEN, DANA C. 
(CoNT'D) 

Processing technologies evaluated in this EIS address safeguards require
ments. Section 1.2 discusses conditions under which a variance to the 
safeguards termination limits may be applied. Section 1.3.1 identifies 
materials that have received a variance and introduces Alternative 4, 
Combination of Processing Technologies, to address materials for which a 
variance from safeguards terminations limits has been granted. The 
Preferred Alternative identified in Section 2.5.2 of this EIS includes process
ing technologies from Alternative 4 for most of the plutonium residues. 

In analyzing reasonable alternatives for the disposal of transuranic waste, 
the WIPP SEIS-II considered the impacts of disposing of transuranic waste 
processed through a thermal process, thereby concentrating the radionu
clides in the waste. The long-term human health impacts from disposal of 
such waste would be similar when compared to the same pretreatment 
volume of untreated (i.e., unconcentrated) waste. 
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CoMME:NTOR No. 17: RoBINSoN, MARK A. 

Mark A. Robi!lSOB 
70 Bana&Ka Road 
Los AlamO$, NM 87.S.W 
5()';.65?.-7576 

I. ffn rflpOI!se tcDO.E'sintroduccory r•mm<i DOE's public prt~roti"" nfrhl: i
S"olm)hndina sa&&Uards tcrmillatioa m misJeadins. k was 5111ed !hat Ollly Slt1all 
e~ntrutions of phal®ium ~• ill !bo ..,..jority of th~ re<iduos. whea.;,. fa<t, pluronbm 
concentrations in rlle.1c ~ a.rus highu90 wt•%ia some IDIIrio:es (e.J., 
pytoc:bo:nica! Mlts). ~. 00E staled !hat the saleguonk tlon!lia3tioD limits -N 
deve!OJ>td duriagtbc Cold w •• ~ 'et)'<QC~SCtYaliw, aDd U>ay .DOl be approprla!ewhere 
plurooimn pro<c,.inBlw beell lhut clown. In foc:t, lbc DOE~ t..vellic:riteai. 
(s~~ lenlliaalioa limill) v;erc ISsued;, 1996.aR Jcsslt$1Zicdve!httjn\'ious 
~ aui _RJ'h"TS U}JCillbil.ity bas IIC> bcoring 011 the issue s~ the timlls tee ~iJ!Ied to 
iDaon: dixanled lllll0rial$are IICX albaclive fordiversloo llld ~by leGOrisU or po~elllial 
prollftr*" (i.e., .II is tbe ClplbDitles of !be ~fcJi111115dial ck1ellll.ioe the 
saf<pllds termiaalioQ ~dlilia. DOt the capabllilies ofRwky FI~J, 

2. The altmatives llllder DOasM!mtion 111111•-Ql,'l!l ~ (;i silnifoeillt qllllllitin oi 
radioacu~ ~ (u maay as bli,UW dNJ~~S ol ncu per the RfE1'! Sllc Imepe4 
stabilil.llion Maoa&rmen~ p.s (SISMP) Vc1510116.0]. The EJS ass- tbat ibew chums 
an: ~hipped to WIPP. This IWUIIIpCiollm.y 001 be viable Ill lbc face ot cliSiiDJ 
CODStraints. RFETS is thUd ill the queur for d'.ipmealr.o WJPP (after LANL aod INEEL}. 
1bere are oaly I' elistiq TRUPACTs (i:C:., only S !RDSpoilm) In lbe CompleJt. 
RFIITS is llClt lppi'O¥Cd IDccllity dnru.s for WIPP eel the dea:rioraled inftzliudure. at 
RFETS mms sucb arprtMJ ~- ~tly. thc CJieSiioD arises, wbat ate thc 
cnn.~ of lhipmlat ro WJPP bcj.'ll deia.t~ _perbaps ladCfiDi1e.l)1 RFlrrS -llOI 
haw ltcrage space wtside lhc PA for tlwse large 111lmbcrl of drums (dis~ tlwy 

P.p. JofiO 10:53 
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RESPONSE TO COMMENT 

CoMMENTOR No. 17: RoBINSON, MARK A. 

Response to Comment No.17 

17-1: In general, plutonium concentrations in residues are relatively small 
(i.e., less than 10 percent). Residues with high plutonium concentration are 
the exception rather than the rule. Appendix B, where residue inventories 
are given by individual Item Description Code, confirms the average residue 
characteristics presented at the public meeting as well as those individual 
Item Description Codes with high plutonium concentrations. 

The term used during nuclear weapons production (i.e., the Cold War) was 
the Economic Discard Limit, the factor designating whether a material was a 
"residue" or a waste and, therefore, was dependent on the operations 
available for plutonium recovery and the cost of recovery. This unit became 
meaningless when production-scale recovery operations were shut down 
and the plutonium in residues was declared surplus and, hence, of no value. 
The safeguards termination limit approach was implemented relatively 
rapidly because of concerns that some of these residues contained pluto
nium in concentrations that could undermine nuclear nonproliferation 
efforts if stolen or diverted. As the commentor points out, the general trend 
has been for the safeguards termination limits to become less restrictive 
over time. (The safeguards termination limit values for various residue 
matrices are provided in Appendix Bof this EIS.) 

During DOE's introductory remarks at the Los Alamos public hearing_ the 
point was made that safeguards termination limits were developed using a 
mixture of technical and non-technical factors. In some cases, the limit for a 
given residue matrix may be conservative (i.e., the safeguards termination 
limits for ash are the same as those for cemented waste, although the 
recovery of plutonium from ash is more difficult than from cement). 

Section 1.2 discusses conditions under which a variance to the safeguards 
termination limits may be applied. Section 1.3.1 identifies materials that 
have received a variance and introduces Alternative 4, Combination of 
Processing Technologies, to address materials for which a variance from 
safeguards termination limits has been granted. 
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CoMMENTOR No. 17: RoBINSON, MARK A.. 
(CoNT'D) 

\\OUld be :IIOft!d outside !be PA a lhe ob;~tivc in 10051 oce<~ariO'! ii to l'fJIIO\'e !Mm from 
$Ueg~atds and frotn lilt bwlding:s.to idlow D8t0). This evtncuahly &bould be quantified ia 
terms of risb frn111 atcidenr... reluses. CO\Is. and tmori;m. 

Furthetm(~Ce. !be draft EIS states !hat lilt pri111ary f~ of diU aoal}'Sis is b<nv to !Mel or 
not meet {c .•. , obtain van-a) OO.E's Alltacti•tlltu Lf.wl E. e~:iteria. If RFEfS obtaias 
<U<h vlltianl'os it rnt'>n• tll.ot l'o•nrlrtJ!1/t~"''K>n<k nf llrum< nf m-.i.al~ dlat are. by 
dcflllilioa, con~ altl\ICii\-e for temlrisltprolifentioll Jl'IIJ'OSIS -..iU be intlu<k<l ill the 
inveftiO«}' 11t01ed outside !he l't.>tr<!ed Ana. W'llh thai ill mind, ~d"" aM "'"'i•inn 
nW:ets Jhould be in!onn~d of w risks Df unsafeguuded s&orap of lhtse maleriils. The 
ElS $!:wid tt.r.r- include !ltlalysil of crediblo diwnion/letr<lristaclioDs ~late4 to 
stotag: outside the PA. S!Uebo!dett and -*isioD mams abwld be infotmed of the 
nulg~~.i!udc of cnwlc.! riw !ltld ue credibility of .W: oceiWioo. p31Uc:ularl1 in view of !he 
security problems at RI'ETS as ftQI!tly biJb)igh:ed by klcal and" ualiotW media. 

J. There i$ a fundamenla! flaw in logic thSI is appareot thr~ the aual~ -that il, 
II•• it.lc~ tL111 )lnA-c .. ID.s •ni<l•~ at sitos other tlw: RflrrS in~ Lltgr. inacm<Dtal 
lnCtea$0$ ill risks at those olher sirtl "-'hicb can be qullllitatlwly compued with risk$ at 
RF'ETS. Sucb comparisons an: 101 •'llid and are mlslcillling w ~.lets and de<isioa 
.makers. RFF.Ts is a nonopentional site withoula ~iable autlloriution \>asis. RFETS no 
kln&er Ills petSonnel Wllb plutonium processing experience. RFETS comlmles ro replarly 
blve a.:cidents. personnel rxposll!tS, and saf¢1)' violations e\'en thoucb no real plutonium 
processina is being perfonntd (!be DOh Operlling t:xpenence .llullcdDa dcaen'be numerou1 
incidents at RFETS m l9961!1d 1997). A.~youe wir.h r~~- I>Odtin! I! operable 
UIIClear facililie$ ~sus &>$!sting r.roubled facilities like RFETS 'liOUld Olldmtand lllat the 
quantil~ve risk comparisons in tile draft EIS do not repmenllhc tality of the siDlalion. 
ln fact, Guanlitathoe risk c:ompatisou m ~onsideted ontenablt 9ibcrc oae ofthe facilities 
IRFF.'l'Sl doe!< not have a viable authoriz~lioa basis and plans ou perfomUrli ~DOllS in 
a facilil)l ~ted to ;ollapse in alas lh.an desip basis seismic even( tllullding 707). 

What wil ioatut risb is to initiaa major plUtonium processinl ~at tb!s 
nouoptralio.eal (acility. What will ~ucr risks is to tnl\d"' sa~h ~· tn ~tiooal 
faciU!ies. And it is certainly ineorm;tw $1ab1 t1w sueh alllllSfer 'iliJIIIICRas.: tUb. TA
ss at lbe Los A!ant<l• ~oil i.Aborat<xy (LA.,l.) a!ld lbt Sa.vlnlllh Rlvtr $r~ (.~S) ""' 
operatiooal facilities wilb v~able llllhotlzalioo bale$. Their missioas and hisloricalloqoins 
opc!'8liacs include ""'!due process~. lt --iAc1ea&e rldu to <'OIItinue oaaoias 
missions. The public and DOE clecisaon-matm need to uoderslml thlt traos.fer cf 
pl<rtO<Iillm ptoceS~in$ from a uoublcd facility to opcratioeol filcilitieo ~ risk£ to 
workers and lhe public. 

4. l! is Slated ia sevml pi~ that tbe fOCU$ of this analysis is hoW to dispoiition RFETS 
RS!dues Ill a IDIIIIICt tllln .-hlr ... t!a: !ll"N'·' 1 Altr10:a •c~ Level E cci~n., and impbod 
!hat no Olber COillltaillll on di5p05il!on CJI!st. ~ it is mtetJ tbll i! tbe 
Aruactl_. Level ll ctltma <lid llOl eldst.,llle taidut& WOIIld Jlmply..., .-..-: 1o \\lPP ~ 
Uansunnic Wll$leS as previowly decided in DOEIEA-1120. This is clearly bconec:t for 
scverll n:asoos. 

Filst o( all. as lbe State of~w ~~~not pnltd WIP.I' a Kl...lCA pemu~ eurRDI!y 
no RCRA-regul~d matorials ay be se111 to WIPP. 

Secondly. tbe WIPP. Waste hcq>CaDCe Ctiteria {DOE/WIPP-069 R/S, Table ).4.2.3·2) 
clellrly probibiiS wastts 1lilb certllD llCAA. codes (oudcs dencling hamdousltoldc 
cllatacteristlc). Con~y.llle £ollowi.D' RFJ!TS retiduts are probibited fran beinl 

"•!" 2 "' 10 IO:Sl 
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(Cont'd) 
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17-4 

REsPONSE TO CoMMENT 
CoMMENTOR No. 17: RoBINSON, MARK A.. 
(CoNT'D) 

17-2: In response to this comment and others, DOE has revised its evalua
tion of the No Action Alternative (Alternative 1) to explicitly analyze the 
impacts from continued storage of stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A 
storage period of 20 years was used for the purpose of analysis. A discus
sion of interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this 
Final EIS, and the associated impacts have been added to Sections 4.2 
through 4.11. For the other alternatives, a discussion of continued storage of 
processed material has been added to Section 4.14 of the Final EIS to address 
the possibility of WIPP not opening in the near future. The commentor is 
incorrect, however, in his assessment of the constraints and impacts of such 
a delay. Should a delay occur in the WIPP opening, or in the ability of Rocky 
Flats to ship to WIPP, Rocky Flats could implement backup storage capabili
ties for the transuranic waste generated from residue treatment. This 
storage requirement is discussed in Section 2.6 of this EIS. 

Several options are available. Ongoing disposal of Rocky Flats' low-level 
and mixed low-level waste offsite is increasing available space for waste 
storage at Rocky Flats. Relatively inexpensive temporary storage facilities 
could be constructed within or outside of the protected area. Once decon
taminated areas in facilities are decommissioned, they might be made 
available on a temporary basis. Also, use of the pipe component would 
provide a more robust container, thereby reducing risk of dispersion during 
the unlikely event of an accident, and potentially increasing the options 
available for storage. Since the number of drums projected to be generated 
is expected to be considerably less than the 68,000 figure given by the 
commentor and further discussed in the response to Comment #17-8, a 
number of reasonable options exist to respond to a significant delay in the 
ability to ship to WIPP. 

Transuranic waste generated from residue stabilization can, if needed, be 
stored within the protected area. For those residues with relatively higher 
concentrations of plutonium (including those covered by a variance to 
safeguards termination limits), it may be appropriate to store the residues 
within the protected area pending shipment to WIPP. DOE would never 
store materials without adequate protection from terrorist actions or 
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CoMMENTOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

0001, 1'007, 1'009, F039 
!XJOJ 

Thirdly, Coii!Phanu Order011 COG.wnt, 9:141-2).01, $iVft Jbc(;cJorallo IJepatlln!lll of 
P..lblic ffealt & Emirnruncnt {CDPHl!) lpprovaJ audKirily over 1M dispcsiticn of RCRA
rtgulared n:sidlles. so CDPilE 11111$1 be lllisfied wilb aor proposed dlipotitlon. 

finally, at tbe tl~ .l>OE-EA·Il20 wu issued, :he DOE !aftguanb lrnDinadoo crilcl'.a was 
0.1 wro~ f« Ill~. (:~w<'f tho~ rlw! "'lnMI ... ,....,;venc..Jn~ E crircril.., 10 none o( 
the residues <00ld have betl !tnt 10 W'!PP ll:lder chat Nt$Wtllt 

Tbis EIS needs to be m>rillen to ~S! how Ill ~f 1M t:<>: duee g.:n-eming ctltetb "ill be 
11'-'l, and"' ~limW.to DW;e.>ciir.g stiltomelll$ rtg3t'ding lllf•S'•atds 14tmil!ali"" ;;riiOri:o. 
Clearly, it it DOl~ ;o sirnp!y uate !bal malerial$ dw ~ probbiled ~y W1PP Gr lbc 
St.t1e of Nn.· .lok'lli<>o will be dis~ c( At Wll'l' without clemonst.-..ta, how SU<h 
male rials will be rendered xccpi.,ble, If po!Sible. · 

!. Paragraph 2.1 ~ dw DOE gn~red ·~&:om AnrL"!iveaeu level E crileria 
Cot ~\-.raJ rtS;.!ut matcices. \\'hiJO lhts was :n.c, il ;, cuna11.!1 II"" lb.! JU<b variocoos 
trere effecliV<Iy n:scinJed onrilsllCb d.me u RFErS pmocrns t ri1010111 'll!nelability 
asse.smcnt (D.w. c ... wrO(d, !'IN·$1, 10 o. ~~. IU'FO. "S&ft:gu:.r<h T•~u 
limit Vad~ Reqt;e$1", October 14. 1991) It is bigllly ~mliWJ dw RfETS 'Will 
J\lCCossfully iosue such u all<'$smtn~ bet:awe lbe ~ aileaala DOE Older 
5632.1 C l!ld Its imp!tlllellta!ioa staOdanJ.s (I e., maximum alm.~t ~ to the 
(>.1bli< ia 1M •vcnr Of a cledi~ IOrl'Orislllk'tnario) 10ill net allOW me sronae CO!Iflsurat~oGS 
RFIHS will of -.uity propose ( CUISide !be ~d Art..J with miDim.al~~eteU 
coauoh). 

fu.tthenoore, c!iJrussion ofvari~J~Ca to U.S. sa!tguatds ploicy in a public document $lldl 
... this EIS may dimiDish aationa1 *'ltlly. diJcusiloA of ibc faa dw aucll v~ ba~ 
beeo ~may be an JniWim to la!Oiist poups ~ suc:b ll!llerials. 

6. The focut of EJS discaNiccs of •M~elllioimizadoa (biM«icaa ~ m1uc11oa1 at various 
sites) ia .....u.te..d lrx:omct. Who: Ia ..,..._is .... "'*7 ..., """"'""- t.Older 
caaldentlon ~o:rlbute 10 w•re llliDimiwloa or mulUiilalica. \Vbat sbould be 
~cdiall>ol Lltol'lllli-11111-.-trich~-alslol'Rtr.,...uP 
art Wale~ llfllmai~ ~~~~~~ tblt~plubiwafor[)()l; 
~aiDI..,.uica (MD) oliapoold ...... -~OD ~ 

AlltttWi-dwc- piuMI!ium lor MD dbpooilioo arc -llliali!Ualioft -.u
bet3use tbe ll.tcozd ofDecisioa Cot !be Stcnae aDd Dispo!rucla ofE'ule$$ P',qile Moled&l! 
- t11o1 plulwiuw ,..Jt! ellbor loc but....t tor olocuiclly j><Oducli .. at Mix&cl Oxide FIICtl <>< 
dlipcsecl iA oecaaUC fona m tbt COJI.io-caoittet~ Olufy, D5C o!JbiJ IJIIIWI 
lbr clec:ldclty ptod-oo UIAtad of IIDcl diJpcsai•'OIIId C<JII>ti..., ,_ uolnl2atiotl. ADd, 

Paeohi'JO 1():$! 
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17-5 

17-6 

RESPONSE TO COMMENT 

Col\DIE~'TOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

diversion. As stated in Section 1.2.1 of the EIS, materials granted a variance 
are still controlled and guarded based on DOE's management practices and 
physical security procedures. 

The commentor notes a few other constraints that could prevent or delay 
shipments of transuranic waste to WIPP. While logistics issues are likely to 
arise with any activity as large as the opening of the WIPP, no constraint 
specifically associated with Rocky Flats is anticipated to cause shipment 
delays that would warrant contingency actions related to waste storage. 

Responses to three specific comments follow: 

1) Rocky Flats is third in queue to WIPP: Shipment to WIPP will not be 
made in series among sites. Shipments to WIPP will occur concurrently 
among several DOE sites, using an integrated shipment schedule 
developed by DOE's Carlsbad Area Office. WIPP is scheduled to receive 
shipments from Rocky Flats, Los Alamos National Laboratory and 
Idaho National Environmental Engineering Laboratory during 1998, the 
scheduled first year of operation. This schedule supports the timely 
shipment of transuranic waste generated by the processing of residues 
at Rocky Flats. 

2) There are only 15 existing TRUPACT -lis in existence in the complex: 
The number of existing TRUPACT-IIs are sufficient to support the 
shipment of transuranic waste from Rocky Flats and other DOE sites. 
Initially, the shipment rates of transuranic waste to WIPP would be low, 
before increasing over a number of years before reaching a higher 
sustained shipping rate. The Carlsbad Area Office plans to procure 
additional TRUPACT-IIs to support the higher future shipping rates. 
Current TRUPACT-IIs, and additional TRUPACT-IIs procured by the 
Carlsbad Area Office over the coming fiscal years, will be sufficient to 
support the projected transuranic waste shipments (both from residues 
and existing legacy transuranic waste) from Rocky Flats and other OOE 
sites. 

3) WIPP is expected to begin accepting transuranic wastes for disposal in 
1998. Rocky Flats was approved to certify drums for shipment to WIPP 
by the Carlsbad Area Office in April 1998. 
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17-3: This EIS considered a number of factors in its analysis of the process
ing to be done at the various DOE sites and the risk associated with such 
processing. The risks associated with the processing operations do not 
appear to be a significant discriminator among alternatives. Under the 
National Environmental Policy Act, the Department is required to analyze 
all reasonable alternatives that meet the purpose and need of agency action. 
As described in Section 1.2 of this EIS, the purpose and need for agency 
action is to process certain plutonium residues and scrub alloy currently in 
storage at Rocky Flats to address immediate health and safety concerns 
associated with existing storage conditions, raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1 (see Section 1.5.14), and to 
prepare the materials for offsite disposal or other disposition, while support
ing site closure and limiting worker exposure and waste production. 
Disposal or other disposition would eliminate health and safety concerns 
associated with indefinite storage of these materials. 

DOE analyzed four alternatives in this Final EIS: Alternative 1 (No Action), 
Alternative 2 (Process Without Plutonium Separation), Alternative 3 (Process 
With Plutonium Separation), and Alternative 4 (Combination of Processing 
Technologies). As discussed in Section 2.9.2 of the Final EIS, alternative sites 
were not analyzed for alternatives that do not involve plutonium separation 
because the extra material handling and transportation would increase 
public risks, worker risks, and costs, without providing any tangible 
benefits. For Alternative 3, which does include plutonium separation, DOE 
considered four alternative sites: Rocky Flats, Savannah River Site, Los 
Alamos National Laboratory and Lawrence Livermore National Laboratory. 
The two laboratories have laboratory-scale operational capabilities, which 
are suitable for development of technology, but not for production opera
tions. Los Alamos National Laboratory is analyzed in detail in this EIS for 
processing the pyrochemical salt residues because it does have unique 
capability and enough capacity to perform this limited amount of process
ing. Lawrence Livermore National Laboratory was not analyzed in detail 
for processing any residues because, in addition to its processing capacity 
limitations, it also has an administrative limit on its plutonium inventory. 
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The Savannah River Site canyons are being considered for processing of a 
limited quantity of plutonium residues and scrub alloy. A major consider
ation in using the canyons for processing residues and scrub alloy is that the 
materials are handled remotely, resulting in lower worker radiation 
exposures than do the glovebox operations at Rocky Flats, low technical 
uncertainty, or low cost. The canyons have been maintained and upgraded 
during their life cycle to ensure continued operability. Furthermore, they 
are currently safely operating, demonstrating their ability to safely process 
nuclear materials. The use of the Savannah River Site Canyons would be 
efficient because these facilities will be operating anyway. Processing the 
relatively small quantities of plutonium-bearing materials from Rocky Flats 
would not extend the operations of the Canyon facilities. 

Because complete plutonium separation processing could also occur at 
Rocky Flats, the EIS compares the impacts of processing at the various sites 
to processing at Rocky Flats (both with and without plutonium separation). 
Again, the alternatives involving processing at Los Alamos National 
Laboratory or the Savannah River Site include the operations and associated 
activities at Rocky Flats necessary to prepare the residues for shipment. The 
impacts at the individual sites for each of the alternatives were calculated 
based on the operations performed at the individual sites and following the 
methodologies and assumptions used at those sites as closely as possible 
while still allowing comparison among alternatives. 

The comment emphasizes a qualitative difference in risk between operations 
at given sites based on the presence or absence of ongoing operations and 
operational history. The comment incorrectly characterizes Rocky Flats as 
non-operational and assumes that processing of residues at other sites is 
incidental to their other operations. 

The characterization that Rocky Flats has no viable authorization basis (an 
analysis of potential accidents and subsequent implementation of controls to 
ensure the safety of workers and the public) is incorrect. Buildings 707 and 
371 would be used for residue processing at Rocky Flats. Both facilities have 
a current Basis for Interim Operations, which serves as the authorization 
bases for the facilities. The Bases for Interim Operations for each facility 

~ 
l 
I.C 

0 
~ 
<! 
~-

-Q., 

if 
"0 
10: 
~ 
r:;· 
;,a 
;:t. 
r:;· 
-e· 

1:> 

5· 
;:s 
"0 
c 
~ 
"' 



~ 
00 

CoMMENTOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

RESPONSE TO CoMMENT 
CoMMENTOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

analyzed both the singular and cumulative risks to workers and the public 
from all reasonably foreseeable nuclear operations, including preprocessing 
of the residues to support the offsite processing alternatives analyzed in this 
EIS. Additionally, the two transuranic waste storage facilities outside of the 
protected area, Building 440 and 664, have approved, up-to-date, and 
maintained authorization bases. 

No matter where any given category of residue would be processed, DOE 
would take several steps to ensure worker and public safety. A viable 
authorization basis would be in place for any DOE site at which the residues 
might be processed. Additionally, DOE would perform Operational 
Readiness Reviews or Readiness Assessments to ensure that the facilities and 
workers would be ready to safely perform the activities associated with an 
initiation or increase in processing. These assessments would be performed 
under the review of the Defense Nuclear Facilities Safety Board, which has 
oversight over DOE nuclear operations. 

No matter where any given category of residue might be processed, the 
DOE site would continue to perform Operational Readiness Reviews or 
Readiness Assessments to ensure safe operations regardless of historically 
safe operations. As part of any Operational Readiness Review or Readiness 
Assessment, the criticality safety program would be thoroughly assessed to 
ensure adequate criticality safety controls are in place. All residue manage
ment processes would undergo a vigorous Operational Readiness Review or 
Readiness Assessment prior to commencement. 

If Los Alamos National Laboratory or the Savannah River site were to be 
selected for processing various categories of residues, these sites would also 
have to ensure that their authorization basis was valid for the proposed 
operation and undergo an Operational Readiness Review or Readiness 
Assessment prior to commencing operations. Los Alamos National 
Laboratory, for example, would have to demonstrate that its historical 
intermittent operation of processes on a laboratory scale could be translated 
to a continuous production scale and that the operations could be safely 
integrated with Los Alamos National Laboratory's planned weapon 
production mission. 
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With regard to the commentor's characterization of Rocky Flats, weapons 
production was shut down in 1989 because of a number of safety and 
environmental problems. Since that time, Rocky Flats has transitioned into 
a site with a closure mission, although nuclear operations are still ongoing. 
Inventories of nuclear materials have been removed from buildings 771 and 
779. High and low concentration plutonium liquid solutions have been 
drained and processed. Large quantities of plutonium metal have been 
packaged and shipped offsite over the past two years, and uranium solu
tions have been drained and shipped offsite as well. Uranium hemishells 
have been undergoing a decontamination process over the past year to 
allow for offsite shipment. Plutonium metal has been brushed, and several 
kilograms of plutonium oxide have been stabilized over the past three 
years. Salt residue pyro-oxidation commenced in January 1998. In other 
words, Rocky Flats is in the business of stabilizing materials and shutting 
down. 

It should also be noted that Rocky Flats has joined the Savannah River Site 
in implementing DOE's Integrated Safety Management Program. This 
program was developed in response to the Defense Nuclear Facilities Safety 
Board Recommendation 95-2, which formalized the process by which safety 
is incorporated into the planning and execution of work. Integrated Safety 
Management implementation at Rocky Flats was examined and validated 
by a team of DOE safety experts during January 13-23, 1998. 

Since the issuance of the Draft EIS, further analyses of the seismic response 
characteristics of Building 707 have indicated the recurrence frequency for 
facility collapse should be 385 years, not the 555-years as previously used. 
Because Building 707 is proposed for use as the DOE STD 3013 packaging 
facility, the recurrence frequency for the risk analysis was changed to 385 
years for all analyses involving Building 707 in this EIS. 

As with all DOE sites, Rocky Flats reports occurrences through the DOE 
occurrence reporting system. Occurrences (which range from minor 
maintenance problems to incidents with worker fatalities) are summarized 
and reported in DOE Operating Experience Bulletins. The bulletins, how
ever, do not attempt to rank DOE sites by the number of serious occur
rences. 
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17-4: The EIS provides significant discussion regarding the processing of 
residues that have plutonium concentrations above the safeguard termina
tion limits to meet the Attractiveness Level E criteria. (See Appendix B, 
Section 8.2.3, and Appendix C, Attachment 1, for a detailed discussion of 
safeguards termination limits and of Attractiveness Level E Criteria.) The 
Rocky Flats Solid Residue Environmental Assessment (DOE/EA-1120) 
provided National Environmental Policy Act (NEPA) analysis regarding 
stabilization, if necessary, of all the residues both above and below the 
safeguard termination limits (see Section 1.5.1). However, DOE is only 
utilizing the Environmental Assessment for NEPA analysis for residues 
below the safeguards termination limits. There is no implication in the 
Environmental Assessment that there are not other requirements that must 
be met before residues may be shipped to the Waste Isolation Pilot Plant (or 
any other location). Rocky Flats will have the data necessary to better 
characterize the residues from the ongoing residue sampling program prior 
to shipment to any site. 

DOE has applied for a Resource Conservation and Recovery Act (RCRA) 
permit from the New Mexico Environment Department for disposal of 
mixed transuranic waste at WIPP. Such a permit is not needed for disposal 
of non-mixed transuranic waste at WIPP. After processing, a majority of the 
Rocky Flats residues would not contain any Resource Conservation and 
Recovery Act constituents. 

Much of the information in the commentor's table dealing with RCRA 
constituents of Rocky Flats residues is incorrect. 

Some of the salt residues, including IDCs 413 and 435, have recently been 
shown by recharacterization to not be reactive under RCRA (see the 
response to Comment 33-9). Nevertheless, these salts may still be pyro
oxidized to satisfy Defense Nuclear Facilities Safety Board Recommendation 
94-1 criteria, or to enhance ease of packaging or ease of handling. 

For sand, slag, and crucible residues, the commentor's table lists several 
Item Description Codes under the designation D003 for reactivity, in 
accordance with RCRA. These residues are not designated as D003 and are 
not RCRA waste. 
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Rocky Flats does not have residues or waste with an Item Description Code 
of 001 (the commentor's table indicates that a sludge residue with Item 
Description Code 001 is designated as F006, F007, and F009 under RCRA). 
The sludge residues at Rocky Flats only have designations of FOOl, F002, 
F003, and FOOS, which are approved for disposal under the WIPP waste 
acceptance criteria. 

Sludges with Item Description Codes 299 and 332 are not designated with 
any of the codes 0002, 0004, or 0001 under RCRA, as noted by the 
commentor. Transuranic wastes with a 0004 designation are approved for 
disposal under the WIPP waste acceptance criteria. For filters, Item Descrip
tion Codes 338, 335, and 342 do not have designations of 0001, 0002, F007, 
F009 or F039, under RCRA. Waste designations F007 and F009 are approved 
for disposal under the WIPP waste acceptance criteria. 

Item Description Code 331 is currently designated 0002 for corrosivity only. 
After processing under the Preferred Alternative, the filters would be 
neutralized and would no longer be corrosive, so the 0002 designation 
would be removed. The resulting transuranic waste would not be regulated 
for 0002 under RCRA and could be disposed of at WIPP as a non-mixed 
waste. 

One drum of Item Description Code 490 (out of two drums) is currently 
designated 0001 (characteristic for ignitability), as well as F007 and F009. 
Prior to disposal at WIPP as transuranic waste, the residues in this drum 
would require treatment to remove the 0001 ignitable characteristic. Item 
Description Code 490 is not designated F039 under RCRA. The resulting 
transuranic waste of Item Description Code 490, with its designations F007 
and F009 under RCRA, may be disposed of at WIPP under WIPP's current 
waste acceptance criteria. 

The Mixed Residue Compliance Order, described in Section 3.1.10, places the 
hazardous portion of mixed residues (residues with plutonium and regu
lated hazardous constituents) under regulatory oversight by the Colorado 
Department of Public Health. In compliance with Colorado requirements, 
the mixed residues are currently stored in permitted storage areas, and their 
disposition will be by methods approved by the Colorado Department of 
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Public Health. For some technologies analyzed in the EIS, Rocky Flats 
would need to update its RCRA permit prior to starting treatment. The 
Compliance Order also states that DOE must dispose of residues as expedi
tiously as possible following the opening of a disposal site (e.g., WIPP). This 
is also consistent with the Rocky Flats Cleanup Agreement, which the 
Colorado Department of Public Health signed. The agreement states that all 
plutonium will be removed from Rocky Flats. Thus, obtaining RCRA 
permits at Rocky Flats to facilitate offsite shipments of mixed wastes from 
Rocky Flats satisfies the objectives of the Consent Order and RCRA. To 
date, DOE has successfully obtained all permits needed to treat the waste. 

The Colorado Department of Public Health and Environment, as well as the 
Governor of Colorado, have consistently stated that all plutonium should be 
removed from Rocky Flats, including plutonium metal, oxides, residues, and 
mixed waste containing plutonium. The Colorado Department of Public 
Health and Environment has also stated several objectives related to the 
processing of residues (see Colorado Department of Public Health and 
Environment comments in Comment 15). These objectives include minimiz
ing unnecessary processing, minimizing multiple handling and separation of 
plutonium, and minimizing the time required for implementation. Since all 
alternatives considered in this EIS (other than the No Action Alternative) 
support the removal of the residues from Rocky Flats and address these 
objectives, it is anticipated that the Colorado Department of Public Health 
and Environment would carefully consider granting any necessary RCRA 
permit to treat and remove residues from Rocky Flats (provided the permit 
and processes are legally and technically sound). Additionally, the Colorado 
Department of Pubiic Health and Environment has supported the 
recharacterization effort to remove inappropriate RCRA codes. 

17-5: As discussed in Section 1.4 of the Final EIS, Rocky Flats determined, as 
a result of further progress in characterizing the residues since the Draft EIS, 
that many residues need only be repackaged for direct disposal at WIPP 
when the material had plutonium concentrations below 10 percent (some of 
these residues may need to be stabilized prior to repackaging). Upon 
analysis, Rocky Flats concluded that, given the nature of the materials and 
plutonium concentrations, safeguards controls were not needed to ensure 
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the absence of proliferation risks. Therefore, Rocky Flats requested and 
received a variance to the safeguards termination limits that covers all 
residues with plutonium concentrations below 10 percent. Prior to submit
ting the request for variances to safeguards termination limits, DOE 
completed a Vulnerability Assessment for transport to and staging at WIPP 
for the most attractive categories of residues, salt and ash, to evaluate the 
risk consequences of this proposed action. The bases for the Vulnerability 
Assessment included the plutonium of each drum was limited to below 10 
percent by weight, a 200 gram Fissile Gram Equivalent, and transfer of 
material from inside the protected area to buildings outside the protected 
area. 

DOE does not believe that discussion of variances in this EIS will diminish 
national security. The actions taken to physically safeguard the materials 
would be sufficient to protect the materials from an adversary who has far 
more knowledge than the fact that variances have been granted. 

17-6: In the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS (DOE/EI5-0229), described 
in Section 1.5.6 of this EIS, DOE decided to pursue a two-fold strategy for 
disposition of weapons-usable surplus plutonium: (1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for 
disposal in a monitored geologic repository pursuant to the Nuclear Waste 
Policy Act; and (2) burning of some of the plutonium as mixed oxide (MOX) 
fuel in existing, domestic, commercial reactors, with subsequent disposal of 
the spent fuel in a monitored geologic repository pursuant to the Nuclear 
Waste Policy Act. In July 1998, DOE published a Draft EISon Surplus 
Plutonium Disposition, described in Section 1.5.7 of the EIS, that analyzes the 
impacts of implementing this plutonium strategy. Any plutonium separated 
under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. 

The Waste Minimization discussion (page 4-4 of the Draft EIS) was not 
intended to be a comparison of the waste generation produced by the 
different alternatives- it was intended to indicate progress in waste 
minimization at the individual sites and the DOE-wide emphasis on continu-

f 
~ 

' 

~ 
d 
;;:· 
~ 
~ 
~ 
~ 
l:!: ;::;· 
;;.a 
:::1. 
;::;· 

! 
s· 
;:: 
'"t:l 
~ ,.., 
~ 
"' 



C,J1 
>4>-

CoMMENTOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

RESPONSE To CoMMENT 
CoMMENTOR No. 17: RoBINSON, MARK A. 
(CoNT'D) 

ous improvement in reducing waste generation rates. The comparison of 
the transuranic waste generation by alternative is provided in Section 4.22.1. 

The management approach "Process with Maximum Plutonium Separa
tion," described in Section 4.22, would produce the minimum number of 
transuranic waste drums, as shown in Table 4-79, but also would result in the 
highest number of canisters of high-level waste. Thus, when comparing 
dissimilar technologies, each technology will have a different mix of high
level waste, transuranic waste, low-level waste, and low-level mixed waste 
in a variety of waste forms (and, as the commentor points out, possibly 
plutonium in vitrified glass). This EIS does not attempt to make a value 
judgment of the relative value of a given waste form at the expense of 
others. 

Finally, salt distillation is not efficient enough to produce low-level waste for 
the majority of salt residues. 

17-7: "Irreversible and irretrievable commitment of resources" consider
ations, as applied within the DOE complex, often concern construction of 
new facilities. Section 4.27 of this EIS does in fact mention other resources, 
but in the conventional sense of facilities or consumables necessary to 
produce materials. 

The proposed action in this EIS is to address health and safety concerns 
associated with indefinite storage by preparing the material for offsite 
disposal or other disposition. The commentor's preference for use of 
separated plutonium for potential electricity production under the materials 
disposition program is noted. This EIS considers alternatives that would 
separate plutonium from residues because of the potential for health and 
safety benefits. Any separated plutonium would be considered surplus and 
would fall under the purview of the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic Environmental Impact State
ment (DOE/EIS-0229) and the Draft EIS Surplus Plutonium Disposition 
(DOE/EIS-0283-D}, described in Section 1.5 of this EIS. 

The potential environmental impacts from the disposal of transuranic waste 
at the Waste Isolation Pilot Plant (WIPP) (including the disposal of all 
residues processed to be WIPP-certified transuranic waste) are covered by 
the WIPP Disposal Phase Final Supplemental Environmental Impact 
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Statement (WIPP SEIS-11) described in Section 1.5.4 of this EIS. The WIPP 
SEIS-11 considered the impacts of disposing of approximately 16 metric tons 
of plutonium within the transuranic waste, including the three metric tons of 
plutonium in Rocky Flats' residues, if all of the residues were converted into 
WIPP-certified transuranic waste. 

17-8: Transportation of transuranic waste from Rocky Flats to the Waste 
Isolation Pilot Plant (WIPP) is covered by the WIPP Disposal Phase Supple
mental EIS (WIPP SEIS-II) described in Section 1.5.4 of this EIS. The trans
portation activities analyzed in the WIPP SEIS-11 include transportation of 
existing ("legacy") transuranic waste generated from the residues below the 
safeguards termination limits (i.e., residues not within the scope of this EIS). 
Nevertheless, in response to public comments, DOE has summarized and 
incorporated by reference in Appendix E information on transportation 
impacts from the WIPP SEIS-II and the Surplus Plutonium Disposition EIS. 

In addition, the statement in the comment implying that there could be 
68,000 drums (in 16,201 minimum shipments) to be transported to WIPP 
under alternatives analyzed in this EIS is incorrect. Each TRUPACT-11 would 
contain a maximum of 14 drums. At 3 TRUPACT-II containers per ship
ment, this would equate to a maximum of 42 drums per shipment. If all 
residues within the scope of this EIS are considered, approximately 13,500 
drums would be involved, or approximately 322 shipments to WIPP (well 
below the 16,201 shipments discussed in the comment). 

17-9: This EIS does not claim that the cost of disposing of Rocky Flats' 
residues at the Waste Isolation Pilot Plant (WIPP) transuranic waste is zero. 
In analyzing costs in the EIS, the incremental disposal costs were examined. 
Appendix G, Table G-5, has been changed to reflect that the cost of disposal 
at WIPP is zero. As long as Rocky Flats' residues generate transuranic 
wastes in amounts within the Rocky Flats allocation, the incremental costs of 
disposing of Rocky Flats' residues would be limited to the operational costs 
of transporting and disposing of the residues. These costs were included in 
the costs analyzed for each alternative. 

The amount of transuranic waste that would be shipped to WIPP under this 
EIS could not be said to exceed Rocky Flats' allocation because there is no 
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rigid, unchanging allocation for any site per se. The projections of waste 
volumes to be sent to WIPP by year and by site are provided by the 
National Transuranic Waste Management Plan. This plan, revised on a 
yearly basis, is updated to reflect the latest waste projections. 

More generally, the total Rocky Flats' projections for transuranic waste 
(including residues) represent a relatively small portion of the volume to be 
disposed of at WIPP. As of July 1998, decontamination and decommission
ing-generated transuranic waste is currently estimated at about 6,500 cubic 
meters, a much more accurate number than the Baseline Environmental 
Management Report figure. Transuranic waste generated from other 
sources is estimated at about 1,800 cubic meters. This leaves sufficient space 
available for WIPP to accommodate the amounts considered in this EIS, 
including the 21,600 drums projected under the preferred alternative value. 
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Project Name: Draft Environmental lmp&c:t Statement on Ma.n.agement of Certain 
Plutonium Reoldues ond Scrub Alloy Stored at the Rodcy Flats Environmental Technology 
Site DOE·277D. 

Project Numbolr: EIS-971 106-006 

Dear Mr. HHd, 

The Office of Statl! Budget, has conducted an intl!rgovunrnenral review on the 
obove referenced activity as provided by President!all!xecutive Order 12372. All 
comments received as a result of the review are enclosed for your use. 

The Slate Applicatioll JdmtUier number indica.ted abov• should be used In any future 
rorrespondence with this office. U fOil ha"" any questions call me at (803) 73+()485. 

Sincerely, 

~1M "Y • • 
Coordinator 
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MARINE RESOURCE DEPARTMENT 

• 
Office of State Budget 
South Carolina Project NotifiCation and Review 

6~~.!hl~ &~~;~floor I State Application ldenlltl.er J 
' EIS-971106-006 

Suspense Date 
12117197 

Dr. James A Timmerman, Jr. 
South Carolina Wildlife and Marine Resources Department 

The Office of State Budget is authorized to operate the South Carolina Project 
Notification and Review System (SCPNR8). Through the system the appropriate 
state and local officials are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federal assistance, and to assess tbe 
relationship of proposals to their plans and programs. 

Please review the att9ched information, mindful of the impact it may have on your 
agency's goals and objectives. Document the results of your review in tbe space 
provided. Return your response to us by the suspense date indicated above. Your 
comments will be reviewed and utiliz.ed in making tbe official state recommendation 
concerning the project. Tbe recommendation will be forwarded to the cognizant 
federal agency. 
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Project Name: Draft Environmental llnp.act Statement on Management of Certain 
Plutonium Residues md Scrub Alloy Stored at the Rocky Flats Environmental Technology 
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Project N~: ElS-911106-006 

Dear Mr. Head. 

The Office of State Budget, has conducted an intergOvarunental review on the 
above n!ferenced adivity as provided by l'n!sidential l!xecutive Order 123?'2. All 
comments received as a result of the review are enclosed for your we. 

The State AppJic:alloa 1dentifier number indicated above should bot used in any futwe 
correspondenc:e with this of&e. Jl you have any questions call me at (803) 734-0485. 

Sincerely, 
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• 
Office of State Budget 
South Carolina Project Notification and Review 
1122 Lady Street, 12th floor _ 

"tate AppliCation ldenW!er 
EIB-971107..()07 

Columbia, SC 29201 

Turner Styons 
South Carolina State HollSing Authority 

Suspense Date 
12117/97 

The Office of State Budget is authorized to operate the South Carolina Project 
Notification and Review System (SCPNRS). Through the system the appropriate 
state and local officials are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federal assistance, and to assess the 
relationship of proposals to their plans and programs. 

Please review the attached information, mindful of the impact it may have on your 
agency's goals and objectives. Document the results of your review in the space 
provided. Return your respo:nse to us by the suspense date indicated above. Your 
comments will be reviewed and utilized in making the official state recommendation 
concerning the project. The recommendation will be forwarded to the cognizant 
federal agency. 

Should you have no comment, please return the form sign~mBD 

If you have any questions, call me at (803) 734-0485. .D..~<¥Mt 

0 Pro·ect . . t 'th Is d b' ;f'.;r.;•·•\ & Control~'! ~ IS COI1SlSten Wl Our goa an 0 ~ecttlfflcE OF STATEO aUuuoa 

0 Request a ~onference to discuss comments. 

0 
D 

Please discontinue sending projects with thia CFDA# to 
our office for review. 

Comments on proposed Application are as follows: 
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Project Name: Draft Envtronmentallmpac:t Statement on Manage~N>nt of Certain 
Plutonium ~dues and Scrub Alloy Stor«< at the Rt>cky Flats Environmmtal Technology 
Site DOE-2770. 

Project Number: EIS-971106-006 

DurMr.Hud, 

Th~ Offic .. of State Budget, has conduc:to>d an inlergovenunental revt .. w on the 
above referenced activity u provided by Presidential Executive Order 12312. All 
comments received u a result of the review ore enc:1coecl ror your use. 

The State Application Identifier numbl!r indicated above should be used in any future 
correspondence with this office. II you haw ony quesdons all m .. at (803) 7J4-0ol85. 
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EIS-971106-006 
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South Carolina Department of Commerce 

The Office ofStete Budget is authori%ed to operate the South Carolina Project 
Nof.ification and Review System <SCPNRS). Through the system the appropriate 
state and local offieiala are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federal assistance, and to assess the 
relationship of proposals to their plans and programs. 

Please review the attached information, mindful of the impact it may have on your 
agency's goals and objectives. Document the results of your review in the space 
provided. Return your response to us by the suspense date indicated above. Your 
comments will be reviewed and utilized in making the official state recommendation 
concerning the project. The recommendation will be forwarded to the cognizant 
federal agency. 

Should you have no comment, please return the form siglM JJ>ctodatllrl 

If you have any questions, call me at (803) 784-0485. 
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Prqject is consistent with our goals and objectr.s 

Request a conference to discuss comments. 

Please discontinue sending prqjects with this CFDA# to 
our office for review. 

Comments on proposed Application are as follows: 
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12117/97 

Beth McClure 
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The Office of Stata Budget is authorized to operate the South Carolina Project 
Notification and Review System (SCPNR8). Through the system the appropriate 
atate and local officials are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federal 888istance, and to assess the 
relationship of proposah; to their plans and programs. 

Please review the attached information, mindful of the impact it may have on your 
agency's goals and objectives. Document the results of your review in the space 
provided. Return your response to us by the suspense date indicated above. Your 
comments will be reviewed and utilized in making the official state recommendation 
concerning the project. The recommendation will be forwarded to the cognizant 
federal n~ency. 

Should you have no comment, please return the fo~,:!fn~~ 

If you have any questions, call me at (803) 734-0485. _KJ llo<!Dev.~ .. 
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0 Project is consistent with our goals and obj~vllll;. ~· ;:-:~:.,..~r 
0 Request a conference to diSCU88 comments. 

0 
ra 

Please discontinue sending projects with this CFDA# to 
our office for review. 

Comments on proposed Application are as follows: 
__ _.IJ,.IJO<-O( ... ~AJ1' 

'

--.... ~- -~ I 
• Title: .J~i ~.0 Pbcne: .... ~~·~'-lo .. !f"---- . 

CoMMENToRNo. 21: STATE oF SoUTH CAROLINA 

(CoNT'n), SoUTH CAROLINA DEPARTMENT oF 

PARKS, RECREATION, AND TOURISM 
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CoMMENTOR No. 22: STATE OF SoUTH 

CAROLINA, STATE BUDGET AND CONTROL BOARD 

STATE Of SOIJ'Tll CAROLINA 

~~ 'Buhset unh Q!cntnrl ~ 

M ... lltiiMI.fY.(IWmWf --·-..... -......... -.. 
._......._ 

o.cember 19, 1997 

Mr. Clwlos R. H...t 

omCEOfSTATZatJDCtt 

- ·'t.' )) 

I - .__ ~~ 

llll~.,_, .... a.a. 
~..,..~..... -_!II. ...... -

u. s. eep.rtmMt o1. Enersr 
ortice ol. Envlrclamefttal MAnapment, EM-60 
1000 lnd.pelldenCIO Avenue, SW 
Wuhlhston< DC 20585-0001 

--~_,.,. ........ ~ 
................. & 
~ ... AftAMI .... ....,. 

""..,...,.~ --

Project NiUM! Draft Environmental Impact Statement on Manasement of Certaln 
Plutonium Residues and SCnlb Alloy Stored ot the Rocky Flats Environmental Technology 
Site OOE-2770. 

Project NUII\ber: EIS-971 torMJ06 

Dear Mr. Had, 

The Office of State Budget, hu CORducted on intergOvammental review on the 
above ref..,~ activity u provided by Presidenlial Exeo.ulve Order 12312. All 
coaunents received as a result of the review are enclosed fCC' your use. 

The State Application Identifier nlllllb« Indicated aboft fltould be used In any future 
co:respondea<ll with this office. U you have any q-tions call me at (803) '134-048S. 

Sincerely, 

~~ ey . • 
Se Coordinator 

rutscm~ 

CoMMENTOR No. 22: STATE OF SouTH 

CAROLINA, STATE BUDGET AND CoNTROL BoARD 
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CoMMENTOR No. 22: STATE oF SoUTH CAROLINA 

( CoNT'n ), BERKELEY-CHARLESTON-DORCHESTER 

CoUNCIL oF GoVERNMENTs 

• 
Office of State Bud~et 
South Carolina Project Notiff'cation and Review 
1122 Lady Street, 12th floor I State Application IdenUII I 
Columbia ' BC 29201 EIS-971106-006 .,. 

SuapenaeDate 
12117197 

Ronald E. Miwhum 
Berkeley-Chlll'!eston-Dorcheater Council of Governments 

The Office of State Budget is authorized to operate the South Carolina Project 
Notification and Review System (SCPNRS). Through the system the appropriate 
state and local officials are given the opportunity to review, comment, and be 
involved in efforts to obtain and use federa!IISSistance, and to assess the 
relationship of proposals to their plans and programs. 

Please review the attached information, mindful of the impact it may have on your 
agency's goals and objectives. Document the results of your review in the space 
provided. Return your response to ua by the suapense date indicated above. Your 
comments will be reviewed and utilized in making the official state recommendation 
concerning the project. The recommendation will be forwarded to the cognizant 
federal agency. 

Should you have no conunent, p!eaae return the form signed and dated. 

If you have any questions, call me at (803) 734-0485. llodneyGriule 

D 
D 
D 
0 

Project is consistent with our goals and objectives. 

Request a conference to discuss comments. 

Please discontinue 'lellding projects with this CFDA# to 
our office for review. 

Comments on prapoaed Application are as follows: 

I 
Slgnablre: Date: I 

- Title: Phcae.- . 

CoMMENTOR No. 22: STATE oF SoUTH CAROLINA 

( CoNT'D ), BERKELEY-CHARLESTON-DoRCHESTER 

COUNCIL OF GOVERNMENTS 
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CoMMENTOR No. 23: UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY, REG. VIII, 
DENVER, CoLoRADo 

·~ 

~ 
UIITED ITATES EIVIIIIIIEITAl PRIUOTIDI AOUCl 

IRIIDiflll 
11111t111Tim · lUlU Ill 

Dflml. COI.IUDI Nm-1411 

JlllUdlty 6, 1998 
8EI'R-EP 

Mr. Clwles R Head 
NEPA Doeuml:m Manll(!« 
Otlice ofEnvironmenUI Management, EM-60 
U.S. Dep11J1mont ofEnorgy 
1000 Independonoe A- SW 
Washington, D.C. 20585-0001 

Dear Mr. Head: 

Ro: oms Roclty Flats- Managanont of 
C«tain Plutonium Raoiduos 

In accordance with our reopon31bilitics under the National Environmenul Policy Act 
(NEPA) 1111<1 Section 309 oCthe Clean Air Ad, the Region Vlll Office of the Environmental 
Protection Agency (EPA) bas reviewed the DraJl BllvitrJrJmmtll lmpM:t Sta-t on 
Mmlgemmlofcm.inP/utonivmRMitluMmdScrubAJJuyStotedottlloRockyF/M8 
Environmenml Technology SiM, dated Novanber 1997. Thedocumenl was ...U.Wed by the 
Regi()n's Federal Facilitlenectioa,. beaolDe of the on-going dean-up under CERCLA ~d/or 
RCRA at RockyFials. They have two g<~>eral co"""""': 

The DEJS Jist n.umerous matorials which are contaiminated with very minor amounu of 
plutoniutn reti.due and .-e fherefore of little COilcem. tor security. We conwr with the 
recommendation in the DEIS to exempt the specified materials from 1he safeguards 
tcrminanoa limits. 

2. The Draft !!IS is based solely on the assumption that Waste Isolation Pilot Project (WIPP) 
i~ going to open and :shipments will be made to that local. Although thia ia probable we 
have no assunnoe chat WIPP will be open. any time in the near future or if it wiU ever be 
open to accept waste. Thus, EPA ts concerned that no other altemativa are addressed in 
yourdraftEIS (i.e. on sitestomge). 

The Draft HIS needs to have a baclt. up plan, 1o afeiy secure and slore all waste on stle, 
auumin& WIPP does Mt opcm or its opening is delayed. The use of existing buildinss 
(upgnding) or the building of an additional mucture willhavo to he ovaluted. Thus. for 
thiS document to be a tomprehen•ive evaluation other altenWi:ves must be cansidered and 
m alternate route e.stab!Wted again. esuming WIPP does not open. 

@"""-'IIIIIIMifdlltl,..,., 

23-1 

23-2 

RESPONSE TO COMMENT 

CoMMENTOR No. 23: UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY, REG. VIII, 
DENVER, CoLoRADo 

Response to Comment No. 23 

23-1: Section 1.2 discusses conditions under which a variance to the safe
guards termination limits may be applied. Section 1.3.1 identifies materials 
for which a variance has been granted and introduces Alternative 4, 
Combination of Processing Technologies, to address materials for which a 
variance from safeguards termination limits has been granted. The Pre
ferred Alternative identified in Section 2.5.2 of this EIS includes processing 
technologies from Alternative 4 for most of the plutonium residues. 

23-2: lin response to this comment and others, DOE has revised its evalua
tion of the No Action Alternative (Alternative 1) to explicitly analyze the 
impacts from continued storage of stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A 
storage period of 20 years was used for the purpose of analysis. A discus
sion of interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this 
Final EIS and the associated impacts have been added to Sections 4.2 
through 4.11. For the other alternatives, a discussion of continued storage of 
processed material has been added to Section 4.14 of the Final EIS to address 
the possibility of WIPP not opening in the near future. 
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CoMMENTOR No. 23: UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY, DENVER, 

CoLoRADo ( CoNT'D) 

Based on the procedures ~A uoeato evoluato the potential effccb of proposed acti0111 
and the adequacy oftbe lnfotm4tion in the DBIS, tbe DraDlflrt.itontJwnW lmpM:t Sta~em«tt M 
MII1U8'J1MIIt ofCtlttllin P/DimiDm Re8iduar md SCIIlb AHoy Stuted at tbe Rocky F1lls 
ED'IironrniJtJW Ttclmology Si~ will be listed in tho Eedm! l!!!f!iU in the category BC-2 
(environmental concoms, insuftlcient inlbtm4tion). Thia categOty indicatoo !hot EPA IlK 
idonlifled polenlial t~t>ironmental impoda and lbo EIS doa not COIIIoin sulli.,;..,t in!Ormalion lo 
fully ...... theoe lmpaeta. 

It you have any questions or JeqUiJe oclditiol!al inbmation about EPA's imolveoncnt at 
Roclcy Fiala, pi-contact C. 1\Wtt Asuilor, :bmodiall'lojoct M......,.. oi (l03) 312-6251. 

Sincere~~ 
CyndUCody 
Chiof, NBP A Uliit 
Ollice of Ecosystems Protection 

and .Rimeclillioa 

0~-~,.,_ 

23-3 

RESPONSE TO CoMMENT 

CoMMENTOR No. 23: UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY, DENVER, 

CoLoRADo ( CoNT'D) 

23-3: In response to this comment, DOE analyzed continued storage of 
stabilized residues and scrub alloy at Rocky Flats to cover the contingency of 
the Waste Isolation Pilot Plant (WIPP) not opening in the near future. (See 
also response to Comment 23-2.) 
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CoMMENTOR No. 24: STATE oF NEw MEXIco, 

ENVIRONMENT DEPARTMENT 

i) 
c.ur a. JOBNSON ......... 

JalliJary 7, 1998 

Charles R. Head 

SIIIU of New Me:deu 
ENVIRONMENT DEPARTMENT 

H.,..U ••• ,..& Btdltli•r 
11911 S< 1'rtulm Drl••• 1'. 0. - "llO s..,. ,,, Nn~ MPktl 8156UUO 

(565) ln1·2155 
""'" (565) 321·283' 

NEPA Document Manager 
OffiCe of Env\romnontal Managemen~ EM-ell 
U.S. Department ol EM!gy 
1000 Independence Avenue, S.W. 
Wasl>ingiOn, D.C. 2Q585-t)001 

Dear Mr. Head: 

@ 
MAll'• .. IVBlDl.U 

...:a.rA.Ir 

RE: DRAFT EIMRONIIENTAL IMPACT STATEMENT ON MANAGEMENT OF CERTAIN 
PUJTONIUII RESIDUES AND SCRUB ALLOY STORED AT THE ROCKY FLATS 
ENVIIIOMIENTAL TECiflOLOGY SITE; U.S. DEPARTMENT Of EMERGY; NOVEMBER 
1!197 

Thelotlowil1g provides New Mexico Environmenlilopartmei1t (NMED) comments concerning Ilk 
above·relerenced Draft Environmental Impact Statement (DE IS). 

1. The "prrppSed action~ iS a combination of Alternattves 2 and 3. making it unlbty that al of 
the possible waste processing will be conduct.e<1 at the los Alamos Nalional Laboratory (LANL). 
However, If any processing is done at LANL, waste containing pluton1um Will be transported In New 
MeO:o. Waste tranSfXll't stanctards ShOuld be at least as protect1ve as those for other transuranlc 
waste. Since most of LANL's waste processing capabihty has been commltt~ to other PfOQTams, 
llltlitiOOallmpocts atTA-55 (the Plutoriurn Facility) and TMO (t~e Uquld Waste Treatment Facility). 
should be considered. AlSO. since low-few! radOactlve waste could be generated, avaRability of 
stor&Qe at the Low Level Waste Disposal Facility at TA-54 sho~Jid be considered. 

2. Current1y LANL has no authority to receive mixed waste (reskkte~) not generated at LANL 
from off-site. This issue, 11 applicable, would have to be addressed with a Resource Recovery 
Conservation Act (RCRA) Permit Modification Appllcatkm and should be mdicated in the DE IS. 

3. The Environmental Pwtection Agency (EPA) is in the process Of authorizing only certain 
typeS of transuranic waste tor acceptance al W!PP whk:h does not currently tnclude treated residues 
as mentioned in the DE.lS. The docume~ should descri)e in detail the stepS for authorization by EPA 
(and DOE's interactiOn in the process) ol the residue waste prior to acceptance at WIPP. Integral 
to this p-ocedtJ"e is the ·OYtnerstf!p~ of th& resklues, once they have been transferred to LANL from 
Rocky Aats Environmental "rechnvlogy Site (RFETS). Will the waste be sent to WIPP under the 
LAI"l. or the RFETS certificat)On authority as granted by EPA? Those Issues should be addressed 
in the OEIS to ftSSU'e the public that the residues, ~on treatment at lANL, would be se-nt to WIPP 
rather than sttJred due to lack o! proper authorization and planning. 

24-1 

24-2 

24-3 

24-4 

24-5 

RESPONSE TO CoMMENT 

CoMMENTOR No. 24: STATE oF NEw MEXIco, 

ENVIRONMENT DEPARTMENT 

Response to Comment No. 24 

24-1: The Type B packages that would be used to transport plutonium 
residues and scrub alloy are designed to withstand test conditions described 
in Section E.3.1 of this EIS, which are representative of extremely severe 
accidents (estimated to be more severe than 99 percent of all accidents that 
could occur) and still contain the packaged radioactive contents. Type B 
packages have been used for years to ship radioactive materials in the 
United States and around the world. To date, no Type B package has ever 
been punctured or released any of its contents, even in actual highway 
accidents. As described in Section E.3.1 of this EIS, the Type B package is 
extremely robust and provides a high degree of confidence that even in 
severe accidents the integrity of the package would be maintained with 
essentially no loss of the radioactive contents or serious impairment of the 
shielding capability. Furthermore, DOE has a safe record in transporting 
such material (i.e., residues have been safely transported from Rocky Flats 
to the Savannah River Site during the 1960s to 1980s). 

Emergency management considerations are described in Section 2.8.3 of the 
EIS and explain the responsibilities of Federal, State, local and Tribal agencies 
in responding to an incident involving a DOE shipment within their jurisdic
tion. 

If the decision is made to process some of the plutonium residues at Los 
Alamos National Laboratory, only Type B packages would be used to 
transport the material. 

Salts being shipped to Los Alamos National Laboratory would be subject to 
a higher level of security than transuranic waste being shipped to the Waste 
Isolation Pilot Plant (WIPP). This higher level of security results in the use of 
safe-secure transportation vehicles and security escorts. Section 2.8.1 
describes the Ground Transportation System Description that would be 
used. 

24-2: The potential impacts from any processing that might be conducted at 
Los Alamos National Laboratory are specified in Section 4.3.1 of the Final 
EIS. 
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CoMMENTOR No. 24: STATE oF NEw MEXIco, 

ENVIRONMENT DEPARTMENT (CoNT'D) 

Charles R. Head 
January 7, 1998 
Page2 

4. The first ine on Page D-75 refers to Table D-23; the table. however, has no Information 
oonoeMing lissicn gas and iodine released addressed In this bUiet As a resun, we recommend the 
Insertion in the DEIS of a correct reference or a complete table. 

5. VoL 2,. Page D-44, Tallie D-45. Altho\VI the som:e tenns for the analyses ol each process 
are liStecl, it was difllcuR to determine how these rrans .. aruc adivilles were caWatecl. The 
doc;utnenl 8hlliJCI delineale !lOW' the source terms were cletermineclto alow for an evPJ&tion of the 
methodOlogy. 

6. Vol t, page 3-55, Sealon 3.3.3. A wind rose from 1991 is Included in thiS section with text 
in lhe Jlii'II!72Ph 10 descrtle it. The year 1991, however, was not used in the radiOlOgical ai" qually 
~ instead the years 1993-1998 (vot 2 p. 0-30) were used. Why iS the wind rose from 1991 
used in VoL 1 but not used in the ~? Was 1991 chosen tor a specific reason? If so, the 
document should Indicate why. The 6llJTie Silualion occurs lor Floc;ky Flats, where a whl re&e from 
1990 Is depicted in Vol. 1. p.3-10 but data from 1994-1996 were used for the radiological impact 
analysis (VOL 2, page 0-10). 

we appreciate the opportunity to comment on this document Please let us know if you have any 
questions. 

Sincerely, 

~~ 
Environmental l~eview Coordlnalor 

NMED File No. 1131ER 

24-6 

24-7 

24-8 

REsPoNsE To CoMMENT 

CoMMENTOR No. 24: STATE OF NEw MEXIco, 

ENVIRONMENT DEPARTMENT (CONT1D) 

24-3: Table 4-88 in Section 4.23.3 of this EIS shows that the maximum 
amount of low-level waste that could be generated at Los Alamos National 
Laboratory due to the actions in this EIS is about 6,200 drums (which 
amounts to approximately 1,300 cubic meters). As shown in Table 3-32, the 
available disposal capacity in TA-54, Area G, is estimated to be about 25,000 
cubic meters. Therefore, the low-level waste from the processing of 
plutonium residues would use up only a small portion of the available 
capacity. 

Please note that expansion of Area G is being analyzed in the Draft Los 
Alamos National Laboratory Site-Wide EIS, described in Section 1.5.9 of this 
EIS. 

24-4: Implementation of the alternatives described in Chapter 2 of this EIS 
would not result in the shipment of mixed wastes to Los Alamos National 
Laboratory. As described in Tables 2-8 through 2-26 of Chapter 2 of this EIS, 
direct oxide reduction salt residues and molten salt extraction/ electro
refining residues are the only types of residues that are candidates for 
processing at Los Alamos National Laboratory. These salts have recently 
been shown by recharacterization to not be reactive under RCRA. 

24-5: The Environmental Protection Agency will certify all waste streams 
for transuranic wastes accepted for disposal at the Waste Isolation Pilot Plant 
(WIPP). Steps for authorization required by the Environmental Protection 
Agency are described in the Federal Register, Volume 62, Number 210, 
pages 58737 through 58838, October 30, 1997, and are not repeated in this 
EIS. The process includes the requirement that the waste generator site 
must have an approved quality assurance program for waste characteriza
tion activities. The Los Alamos National Laboratory quality assurance plan 
has been approved by EPA. Future waste generator sites must have their 
quality assurance program approved by the EPA before sending waste to 
the WIPP for disposal. EPA will evaluate such programs by means of audits 
and inspections. A second requirement of the certification process is that 
EPA must determine that DOE has adequately characterized a waste and 
implemented a system of controls to confirm that the waste falls within 
established limits. EPA will evaluate DOE's system of controls for waste 
characterization at generator sites by means of audits and inspections. 
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CoMMENTOR No. 24: STATE oF NEw MEXIco, 

ENVIRONMENT DEPARTMENT (CoNT'D) 

·...-. ~· 

REsPONSE TO CoMMENT 

CoMMENTOR No. 24: STATE oF NEw MEXIco, 

ENVIRONMENT DEPARTMENT (CONT1D) 

The "ownership" of the transuranic waste generated from Rocky Flats 
residues would remain with DOE, but Los Alamos National Laboratory 
would be responsible for providing the necessary documentation for the 
characterization and certification of the waste prior to its shipment to WIPP. 

24-6: The reference on Page D-75 of the Draft EIS should have been Table D-
28 instead of D-23. This has been corrected in Appendix D, Section D.3.3.3.3 
of this EIS. 

24-7: DOE believes that the commentor is referring to Table D-22 on page 
D-44 of the Draft EIS for the list of source terms (releases to the environ
ment) rather than Table D-45. 

Based on this comment, Appendix D, Section D.2, of this Final EIS has been 
modified to include a discussion of how the source terms were determined 
at each of the three potential processing sites. 

24-8: The wind roses for Rocky Flats and Los Alamos National Laboratory 
have been redrawn. The revised wind roses are based on the same years of 
meteorological data that were used in the radiological and chemical analyses 
presented in Chapter 4 of the EIS. The new wind roses are included in 
Section 3.1.3 and 3.3.3 of the Final EIS. 

The wind rose was not redrawn for the Savannah River Site (Section 3.2.3 of 
the EIS) because the rose was based on the same years of meteorological 
data as used in the radiological and chemical assessments. 
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CoMMENTOR No. 25: RocKY FLATS CITIZENS 

ADVISORY BoARD, WEsTMINSTER, CoLORADo 

ROCKY FLATS CITIZENS ADVISORY BOARD 
An Adv•;;()I'J' Board to 1lle U.S. Department of Energy 

January 9, !997 

Mr. Charles R. Head· 
U.S. Department of Energy 
Office of Environllieiital Management, EM-60 
1000 Independence Avcnue, SW 
Wuhington, D.C. ~S-0001 

Ms. Jessie Robers<in 
Manager, DOE-RFFO 
P.O. Box 928 
Golden, co 80402-0928 

Dear Mr. Head and Ms. Roberson: 

The Rocky Flats Citi21ens Advis9ry lloonl (RR;AB) i:espectfully ""JUC'sl.s that the public c:omment 
period for the Draft EnvlronmmtallmptJCI oS/at•ment on ManiJgemml of Certain PlutoniMm 
Ruiduu and Scrub Allby Stoml at~ Rocky Flats Environmmtol TecJrnoloffY "Siu be extended 
for thirty days. It is ~ortunale !bat the bolli; of the poblie comment period fw< this document wu 
held during the =ent holiday period. Our organization attenqit<d to dove~ c:omments and 
reeollllllelldatioos during the time allotted, but was unable to comi>Iete its discussions on the 
mlllliludeof irnpoitant.issoes oellllal to this EIS. It is obvious that the timing of this comment 
period had "" impact on our ability to meet and discuss the document. 

Therefore, we plan to continue our diScussions md hope to appro"" a "'commeodation a1 our 
l'ebrnaiy 5 monthly meeting. We hope that yon will eOIISider our roqnest to hold open the 
eollliiiiOiit period and accept our coiiUilellls at that time. Given the long histruy of problems 
associated with the n:sidues at Rocky Flats, it is vital !bat RFCAJ! be given an opportnnity to 
c:omment on the plans to address tbeif disposition. 

Sincerely, 

~!U~ 
TomMmhall 
Chair 

9035 Wadsworth l'arkway Su1te 2250 • Westminster, Colorado 130021 • 303420-7855 • F8lf 303420-7579 

25-1 

RESPONSE TO COMMENT 

CoMMENTOR No. 25: RocKY FLATS CITIZENS 

ADVISORY BoARD, WESTMINSTER, CoLoRADo 

Response to Comment No. 25 
,; 

25-1: DOE continued to receive comments on the Draft EIS after the official 
close of the public comment period. The Rocky Flats Citizens Advisory 
Board's later comment letters were accepted and are included as Comment 
Document 32. Additionally, Mr. Victor Holm, a member of the Rocky Flats 
Citizen Advisory Board, provided Comment #26. 
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CoMMENTOR No. 26: RocKY FLATS CITIZENS 

ADVISORY BOARD 

To: Mr. Charlqe R Head 
From: Vietor Hot. 
Subj : COI!IM&nts on Residues !IS 
D&te; January ll, 1998 

I ~lieve the •nraft ·EnVironmental tnpace Seatement on M•nagement of Certain 
A.e!iidues and Scrub Alloy Stored at th• Rocky Plats 'Rn.virolunantal Technology 
Si te• is an excellent document and I au.pport it. I would like to presant t.h• 
following c~nt.s: 

1. 'l'he base case for managing most of the Rocky Flats plutonium residue• 
should be stabi l12ation and pack.ag;Lng to aeet tbe wete acceptance criteria at 
WIPP. Since there may be delays in opening WYPP, it h a.ppropriat• that DO'E 
investigate contingency methode of storing the re$idues. These contingencies: 
ahould not include any procesaiug of '"esidu&fi tbot doe& not meet WIPP 
atane!ards. 

2. Th• internationo.l nfeguvd lil'aits to prevent recovery ot plutonium by 
sub-national qroups iterrorists) r•quire that th4 amount of plutonium not 
QXCeed cerlte.in limits. If the material is placed in a dapo•itory W.re it 
would be diffiC\I.lt for these sub-national groups to gain accea:!l. theo 
variances can t. granted. to the Pu oonc:entxation limits. WIPP is such a 
depository. A tradeoff exists betwet!n the .risk cf theft vs. the riak to 
workers and the public from the addieional proeeesil\g; to achiava tM li.JD.ita. 
I suwort the iawing of these variances t.o~ ehe residues. 

3. Por aome of the ·.reaiduRa varianc- can not be v-re.nt94. "J'b.ree a.lternot.1ve.s 
exist for che&e residue!ll. The PU can bf! blended down to the safeguard lilflits, 
the Pu con be separated, or the :residues c:an be sUibili2::ed and then stored 
under guard for an indafinit• tim•. I prefer Pu .separation at the Savanna 
River plane. I believe this alternative offera the lea.at risk to worker 
safety by utilizing the existing reMOte han4ling facilities at: Savanna River. 
The alternative of continued above ground storage preBc;mta a danger to the 
gener.U public froJII both terro.dat threats en4 accidental releaaee:. 

.4. The decision bas been llllllde to close t.he Rocky Flau Plane. '!'he 
construction of new facilitiea and the developi~ten.t of new l)roce•sea to hant!le 
residues at Rocky Flats should net be an option. New t~hnolcgie:s should 
eontinue t:o be pur:!~\U!ild, tmd if :!Rlccesaful, Rocky Elats material could be 
~roQ..aporte4 to the site thAt built the fo.cilicy. 

In SUJIIMXY Rocky Plat!! should repackage, in a for• that meet& WIPP acceptance 
criteria, as: much ot the residUes &S fee.s1.ble. The remaining mat.erial should 
aither be p.rocea&ed on site or shipped to a facility that can p~:oceaa it. 'l'he 
decision of where to procass th• residu• should be based on worker safaty end 
t:he use of existing facilities. Meeting the DNFSB recommendation 94M1 ahould 
be a cond&rat:ion; but, it should not preclude processing that meeU WIPP 
acceptance criteria. 

Vietor Holm 
Heraber J\FCAB 

26-1 

26-2 

26-3 

26-4 

RESPONSE TO COMMENT 

CoMMENTOR No. 26: RocKY FLATS CITIZENS 

ADVISORY BoARD 

26-1: DOE has not identified the base case for managing the plutonium 
residues as stabilization and packaging to meet the waste acceptance criteria 
at the Waste Isolation Pilot Plant (WIPP). Rather, the base case in this EIS is 
Alternative 1 (No Action- Stabilize and Store). Alternative 1 is generally 
defined as maintaining the "status quo." In some cases the status quo is to 
"do nothing." In other cases, it is to continue ongoing activities. In the case 
of plutonium residues, the status quo is the stabilization and repackaging 
efforts currently underway for interim storage at Rocky Flats pending 
disposition. These efforts are described in the Solid Residue Treatment, 
Repackaging and Storage Environmental Assessment/Finding of No 
Significant Impact, OOE/EA-1120 (hereafter referred to as the Solid Residue 
Environmental Assessment), described in Section 1.5.1. The stabilization and 
repackaging activities analyzed in the Solid Residue Environmental Assess
ment are considered to be the No Action Alternative. 

In the case of the scrub alloy, because the Solid Residue Environmental 
Assessment did not address stabilization of scrub alloy (and the material is 
currently in storage), the status quo is continued storage and repackaging 
as needed. Therefore, the No Action Alternative for scrub alloy is defined 
as continued storage at Rocky Flats with repackaging, as necessary. 

Under Alternatives 2, 3, and 4, the plutonium residues would be processed 
and/or repackaged for disposition. Those destined for WIPP would be 
processed to meet the WIPP waste acceptance criteria. 

In response to this comment and others, DOE has revised its evaluation of 
the No Action Alternative (Alternative 1) to explicitly analyze the impacts 
from continued storage of stabilized residues and scrub alloy at Rocky Flats 
until a decision is made concerning their ultimate disposition. A storage 
period of 20 years was used for the purpose of analysis. A discussion of 
interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this Final EIS 
and the associated impacts have been added to Sections 4.2 through 4.11. 
For the other alternatives, a discussion of continued storage of processed 
material has been added to Section 4.14 of the Final EIS to address the 
possibility of WIPP not opening in the near future. 

26-2: The comment is noted. 
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CoMMENTOR No. 26: RocKY FLATS CITIZENS 
ADVIsoRY BoARD (CoNT'n) 

REsPoNSE TO CoMMENT 
CoMMENTOR No. 26: RocKY FLATs CITIZENS 
ADVIsoRY BoARD ( CoNT'D) 

26-3: All of the materials being considered in this EIS are covered by 
Defense Nuclear Facilities Safety Board Recommendation 94-1 (see Section 
1.5.14) and must be stabilized to address immediate health and safety 
concerns associated with existing storage conditions. As described in Section 
1.5.12, any chemical separation operations performed on these materials 
would be conducted in the process of accomplishing this health and safety 
related stabilization and to prepare the materials for disposal or other 
disposition (thus ending ongoing health and safety concerns associated with 
indefinite storage). Plutonium separation at the Savannah River Site is 
DOE's preferred processing technology for certain ash residues (sand, slag 
and crucible), plutonium fluoride residues and scrub alloy, as shown in 
Section 2.5.2. Although DOE does not support the continued storage of the 
residues and scrub alloy at Rocky Flats, DOE has procedures and site 
security in place to prevent terrorist attacks and prevent accidental releases. 
However, disposal or other disposition of these materials would eliminate 
the health and safety risks associated with indefinite storage of these 
materials. 

26-4: Under the National Environmental Policy Act, DOE is required to 
analyze all reasonable alternatives that meet the purpose and need for 
agency action. These include analyzing developmental processing technolo
gies that could reasonably be expected to be available to process residues 
and scrub alloy in the 1998-2004 timeframe. Section 2.9.2 describes why 
DOE did not consider construction of new facilities at other sites. 

The EIS does not consider building of new facilities to process the plutonium 
residues and scrub alloy at Rocky Flats because DOE is planning to close 
Rocky Flats by 2006, as described in "Accelerating Cleanup: Paths to 
Closure" (see Section 1.5.11). Only use of existing facilities for processing of 
the materials at Rocky Flats is analyzed in the EIS. 

The EIS does not consider building of new facilities to process the plutonium 
residues and scrub alloy without plutonium separation at Los Alamos 
National Laboratory or the Savannah River Site because the preprocessing 
and transportation necessary to conduct processing without plutonium 
separation at another DOE site would increase risks and costs without 
providing any tangible benefits. 
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CoMMENTOR No. 26: RocKY FLATS CITIZENS 

ADVIsORY BoARD ( CoNT'D) 

RESPONSE TO CoMMENT 

CoMMENTOR No. 26: RocKY FLATS CITIZENS 

ADVIsoRY BoARD ( CoNT'D) 

This EIS only evaluates offsite alternatives that utilize existing facilities for 
the processing of plutonium residues and scrub alloy in Alternative 3. DOE 
analyzed the use of the existing Savannah River Site canyon facilities for 
processing some of the plutonium residues and scrub alloy because those 
facilities use remote operations, which result in lower worker exposure to 
radiation than would use of a glovebox facility at Rocky Flats. The use of 
existing Los Alamos National Laboratory processing facilities for 
pyrochemical salts is also analyzed in the EIS. II ~ 
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CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 

January 22, 1998 

Mr. Charles Head 
Office of Nuclear Material and Facility Stabilization (EM-60) 
US Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 

Re: Draft Environmental impact Statement on Management of Certain Plutonium 
Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology 
Site, OOEIEIS-0277D, November 1997 

Dear Mr Head, 

ControiJjng the spread of materials usable in ooclear weapons ought to be one of our 
country's top priorities. Indeed, several US Presidents and others have dedared that it 
is, and they have several times taken actions to support nonproliferation objectives. It is 
disappointing that the Department of Energy (DOE) fails to do likewise in the draft 
environmental impact statement (EIS) on managing plutonium at Rocky Flats. 

The brief discussion of ~roliferation c:onctudes that processing the plutonium 
without separation woukf"c:ause the largest reduction in the risk of proliferation in the 
near term.· (p. S-8) This is because if the plutoniLI'I'I is not separated, it is never put Into 
a form attractive for use in nuclear weapons. 

Presumably DOE assumes the long-term proliferation risk is comparable among all 
aHematlves since eventually any separated plutonium Is put back into a form not easily 
used in nudear weapons. We do not agree with this conclusion since the separated 
plutonium could be used in MOX fuel, a disposition alternative being considered by 
DOE which raises its own unique proliferation concerns. 

Nonetheless, one option considered in the draft EIS carries a clear nonproliferation 
advantage, butthis option is not DOE's preferred alternative. We find this immensely 
troubling at a time when the global risk of plutonium being stolen or otherwise diverted 
is at its greatest. Leaving plutonium unseparated both reduces the risk of US plutonium 
being diverted Md sends a strong message to the world community that plutonium can 
be managed responsibly In a non-weapons usable form. 

Our concerns are only heightMed by the way the draft EIS explains DOE's rationale. 
First, it's not clear how nonproliferation was. factored Into the decision. The brief 
discussion of nonproliferation in the summary is not referenced elsewhere or shown to 

27-1 

27-2 

27-3 

RESPONSE TO COMMENT 

CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 

Response to Comment No. 27 

27-1: DOE agrees that nonproliferation goals should be an important factor 
in deciding the processing technology for each of the Rocky Flats plutonium 
residues and scrub alloy. Nuclear nonproliferation considerations, including 
long-term proliferation risks, are discussed in Section 4.1.9 of this EIS. None 
of the actions evaluated in this EIS, including those that involve plutonium 
separation, would result in a substantial increase in proliferation risk. All of 
the materials being considered in this EIS are covered by Defense Nuclear 
Facilities Safety Board Recommendation 94-1 (see Section 1.5.14) and must 
be stabilized to address immediate health and safety concerns associated 
with existing storage conditions. As described in Section 1.5.12, any chemical 
separation operations performed on these materials would be conducted in 
the process of accomplishing this health and safety related stabilization and 
to prepare the materials for disposal or other disposition (thus ending 
ongoing health and safety concerns associated with indefinite storage). If 
DOE decides to separate plutonium from residues and scrub alloy, the 
processing would occur in secure facilities. The plutonium would then be 
guarded in secure facilities, along with the much greater quantity of 
plutonium already stored there, to provide protection from threats of theft 
and diversion pending disposition in accordance with decisions reached 
under the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS and the Draft Surplus 
Plutonium Disposition EIS, which are described in Section 1.5 of this EIS. 
Furthermore, DOE, consistent with broad United States policies, has made a 
commitment not to use this plutonium for nuclear explosive purposes. 

27-2: See response to above comment (27-1). 

The proliferation consequences of each alternative must be considered in 
conjunction with consideration of health and safety benefits (both near-term 
and long-term) that would be associated with implementation of the 
proposed action. DOE does not agree that separating plutonium from scrub 
alloy and some residues would send the wrong signal to the international 
community because these actions would occur in the course of closing a 
nuclear weapons production facility. On the contrary, by ending the nuclear 
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CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 
(CoNT'D) 

be one d the factors explicitly used in alternative selection. This despite the fact that 
the consequence If DOE's decision results directly or indirectly in the proliferation of 
plutonium Is almost certainly much greater than !he worst case accident evaluated In 
the draft EIS. 

Second, the primary discussion of nonprOliferation within the main text appears in a 
section diSCOIXIting public concerns and contradicting the aumm;ry volume. The ct"afl 
EIS contends there Is no nonprOliferation advantage to the nonsaparation alternative 
while at the same time distorting the descripUon of the spent fuel standard in the 
process of rationalizing why DOE should not meaningfully consider relevant public 
commants. (p. 2-48, see alsop. 4·2) 

Third, the nonprol~eration analysis is incomplete. The ct"aft EIS does not Include. for 
example, discussion at the potential for US action to alfect global events or the role of 
intetnetionalinspectors in safeguarding US plutonium. 

Fourth, the rationale for the preferred alternative Is seriously lacking. There are 
numerous reasons supporting this conclusion, some of which ere described below. 

1) The draft EIS Claims that •separauon alternatives are proposed primarily due to 
health and safety oonoams related to the Increased worker radiation doses 
8S$0Ciated with the non-separation alternatives. • (p. 2-3) This is a highly suspect 
rationale. DOE claims all alternatives •present low risks to the public and to 
workers, • and the results of Ita calculations Show the m.mber of additional latent 
cancer fatalities as less than one for all altemativea. (pp. S-51-4) All alternatives 
are "equal in terms of the risk to the maximally exposed individual worker, • 
apparently because instead of a~timating potential doses the draft EIS auumes 
this worker receives the maximum allowable dose per DOE orders. (pp. S-51, 4-5} 
None d the worker doses exceed DOE worker protection standards. One can 
easily imagine other scenarios where DOE would find acceptable the worker 
expoll.Kes associated with nonseparation altemetives. 

Three adctHional points m8ke it diffiCUlt to accept DOE's worker exposure rationale. 
There is no substantial discussion (if any at all) within the draft EIS of ways to 
minimize worker exposures during the moat hazardous operations; such mijigatlon 
mJght significantly affect tha comparison of altematives. H do8l not appear DOE 
has considerad actual exposure Information, such aa recent accidental worker 
exposure at SRS. Also, In the proceas of reducing worker exposures, the draft EIS 
Claims DOE ina-eases radiation exposure Jo the general p..t>llc during incidflnt..free 
operation. (p. S-52) 

2) The previous remarks assume one should take seriously the draft EIS'a discussion 
of risk, but that's a questionable proposition in itself. The only ranges presented 
are when DOE has yet to select a preferred process for some fonn of plutonium 
residue. So in three instances, the draft EIS l!ives two values so very near one 

I 27-3 
(Cont'd) 

27-4 

27-5 

27-6 

27-7 

27-8 

27-9 

1 27-10 

RESPONSE TO COMMENT 
CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 
(CoNT'D) 

weapons production capabilities at the Rocky Flats site, the United States is 
sending the right signal to the general international community and, in 
particular, to the other nations with nuclear weapons. The United States 
Government encourages de-weaponization programs by other nuclear 
weapon states, and is actively involved in promoting such programs in the 
former Soviet Union. 

27-3: The Final EIS addresses nuclear nonproliferation considerations for 
each alternative along with all other relevant factors, including technical, 
environmental, budgetary and economic considerations. Nuclear nonprolif
eration considerations are discussed in Section 4.1.9. All of the materials 
being considered in this EIS are covered by Defense Nuclear Facilities Safety 
Board Recommendation 94-1 (see Section 1.5.14) and must be stabilized to 
address immediate health and safety concerns associated with existing 
storage conditions. As described in Section 1.5.12, any chemical separation 
operations performed on these materials would be conducted in the process 
of accomplishing this health and safety related stabilization and to prepare 
the materials for disposal or other disposition (thus ending ongoing health 
and safety concerns associated with indefinite storage). 

In the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS (DOE/EIS-0229), described 
in Section 1.5.6 of this EIS, DOE decided to pursue a two-fold strategy for 
disposition of weapons-usable surplus plutonium: (1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for 
disposal in a monitored geologic repository pursuant to the Nuclear Waste 
Policy Act; and (2) burning of some of the plutonium as mixed oxide (MOX) 
fuel in existing, domestic, commercial reactors, with subsequent disposal of 
the spent fuel in a monitored geologic repository pursuant to the Nuclear 
Waste Policy Act. In July 1998, DOE published a Draft EISon Surplus 
Plutonium Disposition, described in Section 1.5.7 of the EIS, that analyzes the 
impacts of implementing this plutonium strategy. Any plutonium separated 
under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. DOE's commitment that, in support of United 
States nuclear weapons nonproliferation policy, the separated plutonium 
will not be used for nuclear weapons purposes is based on policy directives 
established by the President. 
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CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 
(CoNT'D) 

another (differences of 0.01, 0.02, and 0.000001) as to be indistinguishable for 
practical purposes. (pp. S-53-4) This amOU'Its to a misleading presentation of 
DOE's actual knowledge of risks, exlreme arrogance, or perhaps both. 

Another eJ!ample is the draft EIS's narrative regarding public exposure and risk. 
The lhft EIS loosely IXlf1llarE!S its risk estimates to a handful of common, 
so-called vollM'llery activities. (pp. S-43, 4-10) There is a fl.r1damenlal disparity 
between voluntary and involuntary risks, and so the C0111J81ison is ir1olppropriate to 
begin with. Fl.rther, DOE includes cigarette smoking among its list of voluntary 
activities, and yet the addictive nature of niootlne and perhaps other chemicals 
within cigarettes makes smoking involuntary. Additionally, where one lives, also 
included among DOE's list of volun~ary activities, is not a matter of choice for many 
people who for economic or other reasons may be ~.R~ble to relocate regardless of 
conditions within their community. 

A third example involves the population dose estknates included in the draft EIS. 
DOE rapotts an average individual risk based on a population estimate. (p. S-43) 
This averaging takes no account, though, of factors which might make actual 
indiviciJal risks vary mnsiderably. Thus, relatively high risks to some individuals 
within the population could be hidden by DOE's approach. 

The description of radiation heaHh effects provides a fourlh exa~. The draft EIS 
suggests the no-threshold theoly is baseless and so using It means the risk 
estimates are conservative. (p. $-41) This is an unusual premise in light of the 
history of our l.l"lderstanding of the effects of radiation exposure, strong support 
within the scientific community for the no threshold theory as a basis for regulation 
and policy, and the prudence cl prevention as a component of piblic health policy. 

3) AsSllllPiions about WIPP distort the evaluation of alternatives. The chit EIS 
presumes nonseparated piutonhm wastes will go to WIPP, and so only considers 
processing (blending, vitrifiCation, etc.) in terms of \Whether the final form will meet 
the WIPP Waste Acceptance Criteria I~ are similar1y evaluated based on 
vol~n~es of waste ~pos9dly going to WIPP. Separation alternatives do not slifer 
from this limit and are instead evaluated in terms of a wider variety of possible 
waste forms ilnd disposition options. (pp. 5-13, 2-2) 

The two most significant problems with this approach are that {1) it arbitrarily 
precludes nonseparatlon alternatives which seek to meet the so-called spent fuel 
standard, and (2) WIPP, of c:otne, may never open ot, in any event,. DOE cannot 
presently provide any assuranca about the schedule or final waste form 
requirements for the would-be disposal facility. 

1

27-10 
(cont'd) 

27-11 

27-12 

27-13 

27-14 

4) The draft EIS does not adequately address Resource Conservation and Recovery I 
Ad. (RCRA) requirements. Some portion of the materials in question are CUTelltly 2 7-15 
managed l.l"lder RCRA. (pp. 2-4, 5-9, G-23) The draft EIS fails to adequately 

REsPONSE TO CoMMENT 
CoMMENTOR No. 27: CosTNER, BRIAN, ET AL. 
(CoNT'D) 

27-4: This EIS acknowledges a small, short-term nonproliferation advantage 
for Alternatives 2 and 4 (see Section 4.1.9). This advantage, however, may 
be outweighed by other factors including technical, environmental, budget
ary and economic considerations. No single factor will be decisive in all 
cases. The availability of a proven technology may, for budgetary, eco
nomic, and environmental reasons, outweigh the temporary nonprolifera
tion advantages of not separating the plutonium. Additionally, the nonpro
liferation consequences of each alternative must be considered in conjunc
tion with the health and safety benefits (both near-term and long-term) that 
would be associated with implementation of the proposed action. DOE 
considers that the discussion of the spent fuel standard in the EIS properly 
describes its intent, and its applicability to the proposed action. 

27-5: The options considered in this EIS are consistent with existing United 
States nonproliferation policy, which encourages the elimination of stock
piles of plutonium while subjecting them to the highest standards of safety, 
security, and accountability. Any plutonium separated in the course of 
managing these residues or scrub alloy would eventually be converted into 
a form that poses no proliferation threat and would be subject to historically 
effective security standards. 

This EIS concerns problems unique to a nuclear-weapons state seeking to 
end its weapons-making programs at a particular site. The materials from 
which plutonium could be extracted are products of a nuclear weapons 
production program and cannot be considered analogous to spent fuel from 
a civil nuclear fuel cycle for policy purposes. The programs discussed in this 
EIS do not involve reprocessing spent fuel from civil reactors, which the 
United States Government continues to oppose. The United States Govern
ment encourages de-weaponization programs by other nuclear weapon 
states and is actively involved in promoting such programs in the former 
Soviet Union. 

None of the options under Alternative 3 in this EIS would preclude an 
eventual role for international inspectors. International Atomic Energy 
Agency or other international inspectors could administer international 
safeguards on the separated plutonium until it is converted to a form that 
does not require such safeguards. (See also response to Comment 27-1.) 

..,.., 
;:· 
~ 

~ 
Q 
;::: 

~ 
iS 
~ 

~ 
-.Q., 
Q 
i} 
;:· 
'"0 
;:: 
8" 
;::: 
;:· 
;:: 

~ 
~ 
;:: 
[)l 

"' ;::: 
"'
Vl 

"' ~ 
"'" ::... 
~ 
Vl 
8" 
i 
;:;. 
ir 
~ 
~ ..,.., ., 
Vi 
t"rl 
;::: 
<:l 
~· 
;::: 
3 
"' ;::: 
[ 
~ 
g.. 
;::: 
Q 

~ 
Vl 
~· 



'J -· 
<.0 
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27-15 
discuss how DOE will proceed to ensure full RCRA compliance. If DOE seeks I (Cont'd) 
waivers, as the draft EIS suggests, then it Is reasonable to axpect legal challenges, 

I but the draft EIS fails to consider how this would affect implementation and 27-16 
potential impacts. 

5) The analysis of alternative sites Is seriously lacking. Savannah River Site (SRS) is 
described as an effiCient place to process Rocky Flats' plutonium because 
separation facilities are cu:rently operating there. (p. S-18) RU'll"ling $300 
million-plus per year facilities designed to reproceu very large quantities cf I 27-17 
nuclear material is WfXf out cf scale with the vollme of plutolilum-bearlng material 
at Rocky Flats, and shipping llddltional plutonium waste to SRS would extend the 
already ineffiCient operation these facilities. Assumptions in the draft EIS that 
canyon schedules will not be impacted appear unfOU'lded, and a$$0Ciated costs 
estimates are off several fold. (p. 4-113) 

The description cf Los Alamos National Laboratory (LANL) aays both that its 
capability is not suitable for use as a production operation and that its capability is 
to be used to process the site' a own waste and to support future plutonium pit I 27-18 
production. (p. S-18) The reader is left wondering what to believe, and the draft 
EIS is by no means dear as to what LANL's capabilities and capacities actually are 
and what portion of these are required by what other operations. 

The aatt EIS Is aven less clear about the capability and capacity of Lawrence 
Livermore National Laboratory (LLNL) than it Is about L.ANL This is perhaps 
because DOE haa an additional reason for excluding LLHL from consideration: an 
agreement with the State cf Califomia limiting the 8ITlOmt of plUtonium at LLNL 
and thus potentially requiring Rocky Flats plutonium to be shipped off-site prior to I 27-19 
disposal. Even though all states do not have such an agreement (a situation DOE 
should consider rectifying in the name of equity), it is clear that all states have an 
Interest in seeing plutonium moved outside their borders. Thus, removing LLNL 
from consideration does not eliminate the basiC concem for DOE, and the draft EJS 
fails to address this concern for other sltes. 

6) The draft EIS Ignores several of the most important factors influencing DOE's 
dacision. These Include pressures to provide future missions, maintain redundant I 27-20 
reprocessing capabilities, and at least on paper, assure some people around the 
Rcdty Flats plant that OOE will remove plutonium from the area, whether such 
assurances are realistic or not. This latter point is especially atriking in light cf 
DOE's apperent unwillingness to accept clear evidence that m~W~y people living I 27-21 
along transportation routes and in receiving states do not want plutonium moved. 

7) The discussion of environmental justice is incomplete. Even with the questionable 
assumption that a demographic analysis is an adequate method for evaluating the I 27-22 potential for environmental injustice, the draft EIS falls short by failing to complete 
a thorough analysis. The draft EIS reports that any option which moves plutonium 
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27-6: The preferred alternative has changed in this Final EIS and is identified 
in Section 2.5.2. The reasons for the preferred processing technologies, 
which comprise the preferred alternative, are included in Section 2.4 of this 
EIS. The commentor's specific points are discussed in the following com
ment responses. 

27-7: Under the National Environmental Policy Act, DOE is required to 
analyze all reasonable alternatives. DOE analyzed separation alternatives 
because the separation activities are reasonable alternatives that meet the 
purpose and need for agency action described in Section 1.2 of this EIS. All 
of the materials being considered in this EIS are covered by Defense Nuclear 
Facilities Safety Board Recommendation 94-1 (see Section 1.5.14) and must 
be stabilized to address immediate health and safety concerns associated 
with existing storage conditions. As described in Section 1.5.12, any chemical 
separation operations performed on these materials would be conducted in 
the process of accomplishing this health and safety related stabilization and 
to prepare the materials for disposal or other disposition (thus ending 
ongoing health and safety concerns associated with indefinite storage). 

Minimizing worker exposure is important to DOE. In the Draft EIS, DOE 
showed that all the alternatives present low risks to the public and workers. 
In this Final EIS, DOE has expanded the repackaging concept in Alternative 
4, which would further reduce worker exposures for some residues (see 
Section 1.3.1 and 2.4). The comment is correct that all alternatives are equal 
in terms of the maximally exposed individual worker, as shown in Chapter 
4; it is noteworthy to reemphasize, however, that the separation versus non
separation alternatives do differ with respect to total collective doses to 
workers. In a number of cases, the collective dose is much lower for 
processing with separation than for processing without separation. DOE 
made the same conservative assumption for all the alternatives for all the 
residues: that all workers would be subject to DOE's Administrative Control 
Level of 2,000 mrem/yr. DOE made this assumption because individual 
workers may work on a variety of tasks during a year. Every worker's 
radiation dose is monitored, and if any individual worker's dose approaches 
this limit, he or she would be rotated into another job to avoid exceeding 
this limit. 
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from Rocky Flats to SRS or L.ANl will move the waste materials through 
comi'IUl~ies with proportionately higher minority Jiopulations only to proces1 and 
store the plutonium again in communities wtth proportionately higher minority 
populations. (p. F-3) The draft EIS then. denies any concern by repealing earlier 
claims that the population rlak along the transportiltlon routes and around SRS and 
L.ANL is small. The population risk estimates. though, do not account for 
nonuniform exposure or impact There Is no res10n to esaune the average rlska 
reported will be the actual risks Incurred by members of these mlnorlly 
C01'111Tklnities If DOE proceeds with the proposed action. 

DOE should reconsider the importance of nonproliferation in its decision and more 
thcroughly pursue nonseparation alternatives. One particularly promising approach so 
fBI largely ignored by DOE is to Immobilize plutonium-bearing materials in small can8 
where these materials are currently stored. A facility could be appropriately sized and 
licen$ed at Rocky Flats to handle only the plutonium-bearing materials at that site. 
Other sites could construct similar (though not necessarily identical) fadlitlas. This 
would allow Immobilization to proceed along a ,_ parallel paths, create a sense of 
competition among DOE contractors performing the work, and allow aites such as 
Rocky Flats more control OYe( stabilization of their nuclear material inventories. 
Moreover, due to the high cost and uncertain schedules for a number of the preferred 
technologies considered in the draft EIS, more thorough consideration of Innovative, 
on-site Immobilization technologies seems reasonable. 

If you have any ~lions. please contact Brian Costner, Energy Research Foundation. 
at 8031256-7298. Thank you. 

Sincerely, 
Carolina Peace Resource Center (SC) 
Citizens for Environmental Justice (GA) 
Concerned Cltl%- for Nuclear Safety (NM) 
Energy Research Foundation (SC) 
Georgia Peace Adion (GA) 
GE Stockholders' Alliance lor a Sustainable, Nuclear -Free Future (AZ) 
Global Resource Adlon Canter for the Environment (NY) 
Los Alamos Study Group (NM) 
Oak Ridge Environmental Peace Alliance (TN) 
Rocky Mountain Peace & Justice Center (CO) 
Snake River Alliance (ID) 
Southwest Research and lnformatiOI'l Center (NM) 
STAND of Amarillo (TX) 

27-22 
(Cont'd) 

27-23 

RESPONSE TO CoMMENT 
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DOE's approach to its management of radiation exposure for workers is 
known as "ALARA"- as low as reasonably achievable. This is an approach 
used in both the private and public sectors to control or manage radiation 
exposure and release of radioactive material to the environment as low as 
social, technical, economic, practical and public policy considerations permit. 
A LARA is a process that has as its objective the attainment of dose levels as 
far below applicable limits as possible. Radiological monitoring would 
ensure that no worker would ever intentionally receive more than the 
maximum allowable dose. If a worker did approach this administrative 
limit, he or she would be reassigned to other duties not involving exposure 
to radiation. The total effect of the cumulative exposure among all Rocky 
Flats' workers is shown in Table 4-81 of Section 4.23 and Table 4-93 of Section 
4.25 of this EIS. The EIS analysis does not take any credit for DOE's imple
mentation of the ALARA program. However, DOE strives to reduce worker 
exposure during all operations involving radioactive materials. 

27-8: DOE did consider actual exposure information, under both incident
free and accident conditions, in developing the worker exposure estimates 
used in this EIS. The annual limit 0f 2000 mrem/yr applies only to one 
individual worker, who could hypothetically receive this much exposure. 
The total exposure to all involved workers is a complex function of the 
radiation emission rate, shielding at the glovebox station, and time required 
to perform each glovebox action. Actual exposure information has been 
collected at each DOE site over the years, and the exposures for specific 
glovebox actions can be predicted. 

All the worker exposure estimates in this EIS are based on the professional 
judgments of people who have years of experience as workers and manag
ers of radiological facilities. The total worker exposure for each alternative is 
the summation of the predicted worker exposures for all of the specific 
glovebox actions comprising that alternative. In addition, as described in the 
response to Comment 27-7, DOE would implement "ALARA" to control or 
manage radiation exposure. 
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27-9: The EIS analyzes reasonable alternatives to meet the purpose and 
need for agency action described in Section 1.2 of this EIS. DOE analyzed 
separation alternatives at Rocky Flats, Los Alamos National Laboratory and 
Savannah River Site. Some of the separation alternatives do indeed reduce 
worker exposure as compared to worker exposure without separation (as 
shown in Sections 4.2 through 4.11). For example, the transportation of 
materials offsite would impact those members of the public along the 
transportation routes who would be exposed to the shipments, as shown in 
Section 4.2 through 4.11 and Appendix E. Therefore, for certain residues 
(e.g., plutonium fluoride residues), Alternative 3 would result in reduced 
worker exposures and increased public exposures (see Section 4.5 of this EIS) 
as compared to Alternative 2. In all cases, however, all the incident-free 
exposures would be small and DOE would expect no latent cancer fatalities 
to be incurred among the public population, as described in Sections 4.21, 
4.22 and 4.23 of this EIS. 

27-10: Ranges of impacts associated with the preferred alternatives were 
presented in Section 4.2.2 of the Draft Summary and Sections 4.21, 4.22 and 
4.23 of the Draft EIS because DOE had not yet identified the preferred 
processing options for filter and sludge residues at the time the Draft EIS 
was prepared. In order to bound the impacts given in the Draft EIS for the 
preferred alternative, the smallest and largest impacts associated with 
processing the filter and sludge residues were added to the impacts from the 
preferred processing options for all the other residues and scrub alloy. This 
resulted in the smallest and largest impacts that could result under the 
preferred alternative. The ranges were small because the filters and sludges 
have small amounts of matrix material and plutonium compared with all 
other residues; thus, their impacts would be relatively small. 

Since publication of the Draft EIS, DOE has identified preferred processing 
options for the filters and sludge residues. For the filter residues, these 
options are neutralize/dry and repackaging (under Alternative 4) for those 
filter residues covered by a variance, and blend-down (under Alternative 2) 
for the other filter residues. For the sludge residues, the options are 
filtration/dry (under Alternative 4) for those residues that are covered by a 
variance, and blend-down for the other residues. The impacts associated 
with these preferred processing options are presented in Section 4.2.2 of the 
Final Summary and Sections 4.6, 4.7 and 4.21 of this Final EIS. 
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27-11: The term "voluntary" has been removed from the text in the 
Summary and Section 4.1.5 of the Final EIS. However, the risks from these 
activities, as well as those from typical sources of radiation (Table 4-2), 
remain in the EIS for the purposes of providing the reader with perspective 
when comparing these risks with those associated with managing the 
residues and scrub alloy. 

27-12: DOE's approach to population dose is based on the Nuclear Regula
tory Commission's Regulatory Guide 1.109, "Calculation of Annual Doses to 
Man From Routine Releases of Reactor Effluence for the Purpose of 
Evaluating Compliance with 10 CFR Part 50, Appendix I" (October 1977), 
which defines maximum individuals. 

Maximum individuals are characterized as "maximum" with regard to food 
consumption, occupancy, and other usage of the region in the vicinity of the 
site or along transportation routes and, as such, represent individuals with 
habits representing reasonable deviations from the average for the popula
tion in general. 

The risks to the maximally exposed individual member of the public around 
each of the processing sites and along the transportation routes are pre
sented in Section 4.23 of the Final EIS. 

27-13: Section 4.1.2 of the Summary and Section 4.1.3 of the EIS mention 
that recent studies and findings suggest there is no proof or direct support 
for the linear non-threshold theory of radiation carcinogenesis. This is based 
on the information provided in the references cited in Section 4.1.3 of this 
EIS. 

The EIS, however, conservatively assumes non-threshold dose-risk esti
mates (Section D.1.1.2) to ensure that the health effects to individuals and 
populations are not underestimated. Even using these conservative risk 
estimators, the risks of potential latent cancer fatalities from exposure to 
radiation associated with the processing and transportation of residues 
assessed in the EIS would be less than one fatality, as shown in sections 4.21, 
4.22 and 4.23 of this EIS. 
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27-14: In January 1998, DOE issued a Record of Decision regarding alterna
tives evaluated in DOE's Waste Isolation Pilot Plant (WIPP) Disposal Phase 
Final Supplemental EIS to dispose of transuranic waste at WIPP, a mined 
repository located 2,100 feet below the surface in an ancient salt deposit near 
Carlsbad, New Mexico. DOE plans to open this repository in 1998. The 
decision to open WIPP is outside the scope of this EIS, which analyzes the 
potential environmental impacts of processing certain Rocky Flats pluto
nium residues and scrub alloy so that they may be disposed of at WIPP as 
transuranic waste or are rendered suitable for other means of disposition. 
Processes that do not involve separation of plutonium from these materials 
would generate materials that meet the definition of transuranic waste and, 
thus, need to meet the WIPP waste acceptance criteria. Section 4.14 of the 
Final EIS addresses the impacts from storing processed residues in the event 
that WIPP does not open on schedule. 

Application of the "spent fuel standard" to Rocky Flats plutonium residues 
and scrub alloy is addressed in Section 2.9.3 of this EIS. Processing the 
plutonium residues and scrub alloy directly into a form that satisfies the 
spent fuel standard is considered unreasonable for several reasons. To 
convert the material directly to a form that satisfies the spent fuel standard 
at Rocky Flats, it would be necessary to transport high-level radioactive 
waste or the equivalent to Rocky Flats for use in "spiking" the waste form 
(i.e., adding a radiation source to the waste form to make it "self-protect
ing"). It would also be necessary to develop a new process and build new 
facilities, such as a vitrification plant, at the Rocky Flats site, which is 
inconsistent with the site's current mission to clean up and shut down. 
Furthermore, it would introduce high-level waste into a site that does not 
currently have this type of waste. Finally, the waste that would be produced 
would have to be disposed of in a monitored geologic repository. To 
convert the plutonium residues and scrub alloy directly into a form that 
meets the spent fuel standard at a site other than Rocky Flats (e.g., a site that 
already has a source of high-level waste), it would be necessary to develop 
and implement a new process at that site and determine whether the final 
waste form that might be produced would be acceptable for disposal in a 
monitored geologic repository. 
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The WIPP Disposal Phase Final Supplemental Environmental Impact 
Statement (WIPP SEIS-11), described in Section 1.5.4 of this EIS, examined 
treatment of transuranic waste to three different levels before disposal: 
treatment to meet the planning basis WIPP waste acceptance criteria, 
thermal treatment to meet the Resource Conservation and Recovery Act 
land disposal restriction levels, and treatment by shred and grout. The 
planning basis WIPP waste acceptance criteria is that level of treatment and 
packaging in the WIPP Waste Acceptance Criteria, Revision 5, with antici
pated revisions as analyzed in WIPP SEIS-11. Treatment to planning basis 
WIPP waste acceptance criteria would require repackaging of some transu
ranic waste but not the residues to meet transportation and disposal 
regulations and to conform with prior DOE decisions. As set forth in the 
WIPP Record of Decision, DOE concluded that waste destined for WIPP 
should, at a minimum, be prepared (i.e., treated, as needed, and packaged) 
according to the planning basis WIPP waste acceptance criteria. Accordingly, 
the processes evaluated in this EIS included preparation of any transuranic 
waste generated during processing to meet the WIPP waste acceptance 
criteria. 

Decisions on the disposition of any weapons usable plutonium that would 
be separated under a decision resulting from this EIS would be made 
through the DOE Materials Disposition Program. In the Record of Decision 
for the Storage and Disposition of Weapons-Usable Fissile Materials Final 
Programmatic EIS (DOE/EIS-0229), described in Section 1.5.6 of this EIS, 
DOE decided to pursue a two-fold strategy for disposition of weapons
usable surplus plutonium: (1) immobilization of some (and potentially all) of 
the plutonium in a glass or ceramic material for disposal in a monitored 
geologic repository pursuant to the Nuclear Waste Policy Act; and (2) 
burning of some of the plutonium as mixed oxide (MOX) fuel in existing, 
domestic, commercial reactors, with subsequent disposal of the spent fuel in 
a monitored geologic repository pursuant to the Nuclear Waste Policy Act. 
In July 1998, DOE published a Draft EISon Surplus Plutonium Disposition, 
described in Section 1.5.7 of the EIS, that analyzes the impacts of implement
ing this plutonium strategy. Any plutonium separated under any alternative 
analyzed in this EIS would be disposed of using the immobilization process. 
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27-15: The Resource Conservation and Recovery Act (RCRA) discussion in 
Appendix B, Section B.3, of this EIS has been updated to clarify RCRA status 
of the materials. Rocky Flats will obtain any necessary RCRA permits prior 
to treating any residues at the site. Facilities at the Savannah River Site and 
Los Alamos National Laboratory do not need to obtain RCRA permits or 
waivers in order to process residues; RCRA only applies to the storage, 
transportation, treatment, and disposal of residues containing hazardous 
constituents (mixed waste). The residues identified as potential candidates 
for processing at the Savannah River Site and Los Alamos National Labora
tory were initially identified as either non-hazardous under RCRA or initially 
identified as RCRA mixed residues in the Draft EIS. Recent characterization 
has determined that these residues do not contain hazardous constituents. 

Plutonium fluorides recently have been designated as feedstock for the 
Savannah River Site and are, therefore, not managed under RCRA as 
hazardous waste. Sand, slag, and crucible and pyrochemical salts have been 
determined to be non-hazardous under RCRA. Scrub alloy is not a RCRA 
designated waste. 

Implementation of the alternatives described in Chapter 2 of this EIS would 
not result in the shipment of mixed wastes to Los Alamos National Labora
tory. As described in Tables 2-8 through 2-26 of Chapter 2 of this EIS, direct 
oxide reduction salt residues and molten salt extraction/ electro-refining 
residues are the only types of residues that are candidates for processing at 
Los Alamos National Laboratory. These salts have recently been shown by 
recharacterization to not be reactive under RCRA. 

DOE has applied for a RCRA permit from the New Mexico Environment 
Department for disposal of mixed transuranic waste at the Waste Isolation 
Pilot Plant (WIPP). Such a permit is not needed for disposal of non-mixed 
transuranic waste at WIPP. After treatment, a majority of the Rocky Flats 
residues would not contain any RCRA constituents. 

Mixed residues that are approved for disposal at WIPP will meet WIPP's 
waste acceptance criteria. WIPP allows all of the hazardous waste codes 
associated with the mixed residues, except for the DOOl (ignitability), D002 
(corrosivity), and 0003 (reactivity) waste codes. Any residues with these 
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three waste codes would be treated at Rocky Flats before transporting to 
WIPP. The associated hazardous waste codes for the mixed residues have 
been added to Section B.3 of Appendix B of the Final EIS. 

27-16: Although waivers for processing of mixed residues were mentioned 
in the Draft EIS, DOE assumed for the purpose of analysis that any of the 
residues to be shipped off-site for processing were not mixed. If residues 
are identified as being mixed after final characterization is complete, they 
would be processed at Rocky Flats before being shipped off-site. DOE is 
aware of the constraints related to applying for a hazardous waste treat
ment permit and the legal challenges likely to arise from requesting a 
waiver from the permitting requirements associated with processing 
hazardous waste. 

27-17: The Savannah River Site canyons will be operating on the same 
timeline whether or not the Rocky Flats plutonium residues or scrub alloy 
are sent to the Savannah River site for processing. Processing the relatively 
small quantities of plutonium-bearing materials from Rocky Flats would not 
extend the operations of the Canyon facilities. The cost estimates provided 
in Section 4.17 and Appendix G of this EIS are based on this plan (consistent 
with the Savannah River Site Chemical Separations Facilities Multi-Year Plan, 
described in Section 1.5.13 of this EIS). In Section 4.17, DOE took this 
economic analysis one step further and explained the economic conse
quences if this plan is not realized. 

27-18: The Final EIS has been revised to acknowledge Los Alamos National 
Laboratory capabilities in Section 2.1 of the EIS and in Section 2.2 of the 
Summary. These revisions reflect the programmatic considerations of the 
laboratory in meeting its other DOE commitments, both current and future, 
and also processing salt residues from Rocky Flats. 

The preferred alternative has changed in this Final EIS and is identified in 
Section 2.5.2. The reasons for the preferred processing technologies, which 
comprise the preferred alternative, are included in Section 2.4 of this EIS. 

This EIS includes an analysis of using Los Alamos National Laboratory to 
process direct oxide reduction salt residue Item Description Codes (IDCs) 
365, 413, 417 and 427 which contain both salts with high concentrations of 
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plutonium and other lower plutonium concentration salt residues as 
described in Section 2.4.2 of this EIS. There are two preferred processing 
technologies for these IDCs, (1) preprocessing at Rocky Flats followed by 
acid dissolution/plutonium oxide recovery at Los Alamos National Labora
tory for the high plutonium concentration salts and (2) pyro-oxidation (if 
necessary) followed by repackaging (with blending, if necessary) at Rocky 
Flats for the remaining salts in these IDCs. 

27-19: DOE considered processing sites for the Rocky Flats plutonium 
residues and scrub alloy that have existing facilities or special expertise for 
processing those materials. See also response to Comment 27-17. 

DOE considers discussions of additional agreements regarding limiting the 
amount of plutonium on a DOE site to be outside the scope of this EIS. 

27-20: DOE will decide whether to implement any of the alternatives based, 
in part, on analyses in this EIS. This EIS does identify important environ
mental and economic factors influencing DOE's decisions. 

DOE is committed to closing Rocky Flats in 2006 as identified in the DOE's 
"Accelerating Cleanup: Paths to Closure." DOE is also committed to 
phasing out redundant reprocessing capabilities, as described in the "Savan
nah River Site Chemical Separation Facilities Multi-Year Plan," September 
1997 (see Section 1.5.13). Current material stabilization strategies show F
Canyon phase-out beginning in FY 2003. Other factors influencing DOE 
decisions and potential future missions are described in documents related 
to this EIS, as identified in Section 1.5. Future missions are predicated on 
appropriate NEPA analyses and approved funding. 

27-21: DOE is aware of the public's concerns regarding transportation of 
radioactive materials. The amount of transportation that could occur based 
on this EIS is dependent on the processing technology that would be 
selected in the Record of Decision for each plutonium residue and scrub 
alloy. Under the preferred alternative described in Section 2.5.2, most of the 
materials considered in this EIS would be repackaged (with stabilization as 
necessary) at Rocky Flats, with minimal shipments to Los Alamos National 
Laboratory and Savannah River Site for offsite processing (3 and 39, 
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respectively). Appendix E, Section E.6, of this EIS shows that the incident
free radiological risk to the public in the form of latent cancer fatalities from 
transportation would be small (less than one fatality). The accident risk to 
the public, including latent cancer and traffic fatalities, would also be less 
than one. 

27-22: See response to Comment 27-21. 

The risks are small regardless of the economic status of individuals in the 
population and I or the racial or ethnic composition of the population. The 
population risk estimates do account for both average and maximum 
radiation exposure. 

27-23: DOE analyzed several nonseparation alternatives in the EIS, including 
immobilization in small cans at Rocky Flats (see Section 2.4). The existing 
facilities at Rocky Flats would be adequate to perform these operations. The 
immobilization alternative, however, would involve a delay in site closure 
and would require continued expenditures to maintain security at the site, 
conflicting with DOE's current plans to complete decontamination and 
decommissioning of Rocky Flats by 2006, as described in DOE's "Accelerat
ing Cleanup: Paths to Closure" (see Section 1.5.11 of this EIS). 
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CoMMENTOR No. 28: ENVIRONMENTAL 

EvALUATION GRoUP, ALBUQUERQUE, NEw MEXIco 

(I) ENIIAJNMENTAL EVAUJATION GROUP 

- IIM~I.....,MI,._....U:WCI'-
ftll01 WYDMMI .WLWMD. tU. 

llllltl .... 
AL.IIUOUEJtQUI.NIWNEJICOm• 

,..,.., :n. 1991 

)lr. Chorloo Hc:.d 

-,AJI ..... UIII 

OMee or N-)lalooUI .t. l'aciKty 

--... (BN.sll lJ.S.~tofl!aeJU 
IOOOJndopeuclenceAVCIIIICS. W. 
WuiiiQc""', DC 20:SIS 

DeorUr.Hood: 

Atllcbod ore lhc Bn..........,tal l!valuatioo <ltGup (I!I!G) COIIIIIItiiiO on the "'Droll 
lin~ ""poc:t sr.-ao ~ofCenoin Mu...,ium!Widueund Scrub 
Alloy Stured at lhe llocky l'loh &Yi""'m<mol Tod>rala,J SJfl: DOBiBr341:17P. • . o.r 
COIDmenll did n« ,_die),.,.., 5, 1991doooDlM bo!<auiO·WO did DOl- & COI'J of dJoo 
DBIS ""ID ~ 1.5, 1997. We bdiew our......-. ateiOib$Witlve aadliope thollhoy 
... 'OelllllJ c:onsidmd. 

o.r prioaipol..,._,. .,. ---below by <&111pry. 

(I) Tnn!!!!!!!ldcm- "l)>e -.potWioa of - tbat-- fat WIPP (after 
llabnmll) in a llOf>-NllC ...tilled typoB.,....... aad wlthoutod...,..,lllllificadoo 
_.. 10 v-lhe opirit ol d>e W1PP J..aod Wilhdmnl Act (LWA) 8$ omeodod 
(J'Ll01·57!1l: 

~) Nl!mbor of SbiJ>m!niS. 'Ill& -of lllipmeels of- fJuJD IU'BTS, L\1'11., IIlii 
SliS 10 llle WIPP SilO with tile vadoal oltallaiMs Jbaulci'Oe 8i"= &I Milas lbc 
qu&lllity of plaeoalwn 01\4 ...-.a cxpedlldla .-shlpmeets; 

131 WJ!'l' Compliance. 'Ill& amount ond ~ rtf resiiNa broughiiD W1I'P bu • 
po40IIIil1 eiYoct on WIPP'alblllly 10 ooftlply willa B1A SlaDclWJ (~R19(), Thil 
abould llave bcza rcoopizod ...S addralod illlbc D&IS; 

~.,. ,.,.,.,..., IIHfMfnl-~.., ... .,.,. ,.,.,. ,.,., ,.,.., """"' • ,..,.,,.....,....rwdfet .... ...,..,.~ 
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CoMMENTOR No. 28: ENVIRONMENTAL 

EvALUATION GROUP, ALBUQUERQUE, NEw MEXIco 

(CoNT'D) 

(4) WlPP SBIS.n. SBJS.ll was defiCient in dncribing the ullllCI'Iainties inVolving resid\lc 
. di'PO:sal at WIPP and in addrwinc ll1e ls5UC of Safquard .~Limit (S'!L) 
variances: 

(S) Safecuard Tgmination l:.im!.ia (SILl). "ntc: DOE lw apparently modified STU and 
r;ta~~tc:d vuiaoce.. wi!b Jitll~ or n0 inpllt ftvm SCala wlrich an: potentla.lly impactocl !ly 
trani(!OtWion « disposal of aff~te4 wasle.. Slate tcdmic:al *CettclM (such 11 EGG) 
should be inv(llved ill lllcie STL dccili011s; 

(6) Prefmed Altcrnati¥e&. · EEO does 1101 bave an informed oplnioll on which of 1be 
altemativc:s clcsc:n'bed in the :oms should be adoptal. Tllis is bcc&nse of the 
dc:f'JC.ienc:ies above, c:.spc:cially itenu (2) and (~. 

Bl!G Intends to pursue I~ (S) fllrther. We will let yot~lmow if we: develop a prelerted 
altem•livc for \he relridu~ and scrub alloy. 

Tbanlc you for the: opportunity to comment on this oms. Pleas: feel free lO call me or Dr. 
Jim Channell at (S05) 828-l 003 if there: IIJ8 que.stionJ 011 our mmmenb. 

·~~~~ 
Director 

RlfN:l.KC:pf 
Bne\OSute6 

cc:: George: X>f.a\1, DOEICAO 
larry Weinstoek, EPA 

RESPONSE TO COMMENT 

CoMMENTOR No. 28: ENVIRONMENTAL 

EVALUATION GROUP, ALBUQUERQUE, NEW MEXICO 

(CoNT'D) 
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CoMMENTOR No. 28: ENVIRONMENTAL 

EVALUATION GROUP, ALBUQUERQUE, NEW MEXICO 

(CoNT'D) 

I!EO Commmtl '"'DillS oo ~at CeJtaia 
Plutoniom -ues I< Scrub Alloy sron.l at file 

Raeky l'lab &m .... - ,_olacJ Sile 
DOBII!IS-0277D, -ber IWI 

n.. l!nvinJnmtlooal Bvaluati"" a..,.p 1o linQHnc 111 -mllli• Dnft &MIOIIfllaiiOI 
llhpiCt $1a1emen1 (DEIS) 1D -otpealllhaliiR ponicldarly nol.....,l to lhe WIPP Projcd « 
to llx: sra"' or New M•ioo. The pr1...., ..........ror !Iris.- ,.,.,, b lbalwe dl4-
obWn •copy o! lhe report until~ IS. lW7 aod dletimaconslraiftts limlt.01rrrcvie.w. 

~-
NRC Cortifial Oomammllld ...,lei 
The DWS cl<>cribca bow any .,._ ..,, 10 SRS 01 LANL for balmml will bo l7lll$pMI!II In 
1>01! l)lpo ll.conoalne:t Yia DDE"I "Safo s-ro Tllul .... ~ syslMl !bat has.,_ 
uacd to U&nsport nuclear weaplllt. o.uclcar weapon comp:,.wns., llftd special oudur materiill'

TIIe poaibilily of ""'"' • -·-cialll'llllp0r1alio .,...... il abo .-limed. - ooiOdioA 
would ron.,.. DOT rqulalion& roc ohl,.-t of a "hi&h-_,. amtrolled qUMtilf'IM 
slllpment d~llo wovld- be.,_...,., beforebud roc _,;ty -s. One of .... l)po B 
""'taillcrs (lhc 6M am~amet) I• dcJc:rlbod u uvlnc dolicieDcics (a......Unc to NRC) anc1 is 
bcin& ••ocfonly on .. ial<rim buis. 

~"" 16 of the WIPP Land Wilbdnwol kt (LWA, PLIOH79) roqal101 daar all tnnsuank: 
- -sp<nod to WIPP lll\lll be In~ !hot hue bem certilia! by lhe l'fuclear 
Repla!Dry Comml,.!oo ond lliO<I lho NRC"1 quality~ roqlri...-ro. Advlaco 
tmtificadon of Jhipnwth js abo required. 

'!'be DEIS- 10 llrip......, deoli1lod forWIPP (aftior -l) ii!IO New M .. ioo 
without rqe.rd to L WA requiremc:nts. 'Ibi1 plan may ma:t tbc lcltr:r of the taw Iince die 
re:,Wues :tn: no& beina: shipped din:cd1 to WIPP. However, .e ques1i0n iftt meel:• the inlent 
of tho LWA. We an oopccially CODCelllOd oboo! uobl& n<NI·NI.C -'ified 1)pe II eont.ol"""'. 
The ....,;!)' arpmeD! fe< not bnl1!a ldvana: not!- of lhiJ>ftl""lS IOUII<b plallsible. 
However. i.f.ocurily ia of COftalrn it .A08tJlS incoosistenr 10 u.: c::ommereiallhippc:rs. 
Add;tiooally, oane of lhc Wll'l' TRU ....,. i• claSoified. Mole jultlllcadon Is needed for tile 
JI""''I'O'O-tioopl&n. 

Number ofWUIO Sh;pmentl 

The DEJS mentions the nu.mberofrtsiduand alloy ahlpments tbat may &O to I..ANL and SRS 
and evah!acet rilles from lht shipml:ntJ. Howaa, there ia no esHnu.tl:. of the numbot of 
sllipmcnla !hat Will co to WIPP from RrllTS, SRS, or LMIL. We do bow tho! in 
,\ltomali""' 2 the qllOildty ofpbJtoaiJim &olD& ., WIPP ..nl k tho 111110 u Wllmed io !he 
CCA and Sl!IS.ll. For a~t.t .. u"" J !he quonlity of pluwm.,. coin& to WIPP wiU be roduood 

28-1 

28-2 

REsPoNsE To CoMMENT 

CoMMENTOR No. 28: ENVIRONMENTAL 

EvALUATION GRoUP, ALBUQUERQUE, NEw MEXIco 

(CoNT'D) 

Response to Comment No. 28 

28-1: The 6M container, with the 2R inner container, was designed and 
certified to Type B standards described in 49 CFR 173. 

The environmental impacts of shipping transuranic wastes to WIPP and the 
impacts of disposal at that site are covered in the Waste Isolation Pilot Plant 
Disposal Phase Final Supplemental Environmental Impact Statement (WIPP 
SEIS-II), described in Section 1.5.4 and summarized and incorporated by 
reference in Section E.6 of this EIS. 

The Preferred Alternative does include shipment of some salt residues to 
Los Alamos National Laboratory for processing. DOE assumes these are the 
shipments that the commentor referred to as "waste destined for WIPP 
(after treatment) into New Mexico ... " The WIPP Land Withdrawal Act 
would not apply to these shipments, in letter or in spirit, because the 
destination would be Los Alamos National Laboratory, not WIPP. During 
processing at Los Alamos National Laboratory, most of the plutonium and 
americium would be removed from the material. The resulting transuranic 
waste would be shipped to WIPP and the Land Withdrawal Act would apply 
to those shipments. 

As discussed in Section 2.8.1 of this EIS, commercial shippers would not be 
used for any residue shipments that require special security. 

The commentor is correct that none of the transuranic waste shipments to 
WIPP would be classified. 

28-2: The impacts of transuranic waste shipments to WIPP from Rocky 
Flats, the Savannah River Site, and Los Alamos National Laboratory are 
covered in the Waste Isolation Pilot Plant Disposal Phase Final Supplemental 
Environmental Impact Statement (WIPP SEIS-II) (see Section 1.5.4 of this EIS) 
and the Final Waste Management Programmatic EIS (see Section 1.5.5 of this 
EIS), and have been summarized and incorporated by reference into 
Appendix E, Section E.6 of this EIS. 

As stated in Section 2.4.10.2, the disposition of scrub alloy through a 
calcination and vitrification process (Alternative 2) was not envisioned as a 
disposal approach at the time of the WIPP SEIS-II and, therefore, was not 
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CoMMENTOR No. 28: ENVIRONMENTAL 

EVALUATION GROUP, ALBUQUERQUE, NEW MEXICO 

(CoNT'D) 

by an unspo<:ifio<l 41\10\Jftt. HoweV<T, much of the risk of transpoTU.tion is JC!ato<l to the 
number of >hipmonls nth« tllao lbo omount of lronaucanlcS bein' transpo<!ed. 

The OI!IS is defu:ICflt in oot providin1: (I) esti- of tile ftii1Tiber of lhipmenlS of residue 
and scrub alloy wuteJ aDd the amount of pllliDI>hlm ud americium tlult wiD he ICil\10 WlPP 
under the --alternatives; and (2) lbe rilks of >bipmcnls 10 WIPP from all tbree .sifel. 
Those dellciencie.\ obould he _,.eoto<l in tile PElS. 

WIJ'P CCA aDd SEJ5-JJ A5pects 

Compli&nc:e Cetllfic:a!ion Application 

The Compllancc Cerlifiootion Appli<.otlon (CCA) lila! DOB IIUbmitted 10 EPA included 3120 
q of plutonium from tile reslclucs o1 RFErs. So this illcl..cles tbe plutonium from the IOil1b 
alloy as well •• tram ~ residueo. DOE a111111le<lthat all tho ruidues w.e untroated and the 
plutollium was evenly diJ!ributod in 2100 m1

• Tbis averaces 218 I'GB (Fisale Gram 
IE<juiYOlonll) per S5·tallor> drlllll, which Is crealer than allowed in the WAC (200 FGF./drum). 
However, EPA baa aatd this volume was 4180 m', which agJRS with SEIS·ll, Tllble /1.·17. 

The CCA usumcd the probability of iat~ into eadl of S69 waste strwn1 in tile rqlOSitory 
was proportional to the volume of that ,....,. stream and IIIey sampled an this variahl<:. 
Wilhouc rerunning lhe. calculation il i' not known whetha' a Weer volumo--lowcr c::onc:entntion 
value (or a varillb1e concenlrarion) for the untreated residues would affect compliance 
posilive!y or neptively. HOINeVef, 1M ovenll effect is probably aot J:l"'L Tru.tmenl of 40!1i 
of the tllslc!ues, as pn>pOICd in altemolive 2 woold be u.poc!Cd to dec:rea"' the amount of 
waSte broqbl It> 1M sorraoe in Cllllinp and C&Vinp becatiJtlbe wute is in a less rnobilc form. 
Implementation of Alternative. 3 would dec:IUM5 lhc amount of transunnlCJ broue:ht tO WI"PP. 
O<:croaslng the qu.tDtity empl .. ed In WIPP dectuses lhc allowable ret- and may not make 
compli.,_ easier. 

!lc:eau>c of tbt. above eonsidorlllons, I!EG bdlovea the DEIS is deficient in not addre&Siftl the 
cffo;;< of ptapooo<l act10111 and alt.ernaU...S on compllanee at WJPP. 

Sl!IS·ll 

The WIPP 1997 Supplemenuill3nvlronmonlal Tmpocl S.-t (SI!lS-U, DCII!IBlS-0026-S-2) 
lndudes referenocs 111 lbo ltPETS pM011ium- ond <OIIlains !be plulllllium and 
amo%icium in....., lOry fOr 100" of !he residua. The IIUIIb alloy ia DO! JDell<ioned and iu 
transuranic inventory iJ not included. SEIS-11 doel not mentiOR lhat .additional varianc:t:.s lo 
Safocguard• Termination Umits (STI.s) will be rcquirod 10 ship 401' of the"' residLH!ll to WIPI' 
even afe:r treatmetil. 

z 

28-2 
(Cont'd) 

28-3 

28-4 

RESPONSE TO CoMMENT 

CoMMENTOR No. 28: ENVIRONMENTAL 

EvALUATION GRoUP, ALBUQUERQUE, NEw MEXIco 

(CoNT'D) 

included in the WIPP Baseline Inventory Report. Accordingly, an analysis of 
the impacts of transportation of this material was not included in the WIPP 
SEIS-11. Further NEPA review would be needed for disposal and transporta
tion of the transuranic waste generated from this particular processing of 
scrub alloy. However, the impacts of transporting this material to WIPP can 
be estimated based on information provided in Sections 4.11.1 and 4.15.2. 
An estimated 20,800 drums of transuranic waste would be generated in the 
Preferred Alternative. This value would be increased by 2,748 drums if 
calcination/vitrification of scrub alloy were substituted for the preferred 
processing technology for scrub alloy (repackaging at Rocky Flats and the 
Purex process at the Savannah River Site). This substitution would increase 
the quantity of transuranic waste from Rocky Flats plutonium residues and 
scrub alloy that would need to be transported to and disposed of at WIPP 
from about 20,800 drums (4,300 cubic meters) to about 23,500 drums (4,900 
cubic meters) or about 2.8 percent of the capacity of WIPP for transuranic 
waste. Appendix E contains an estimate of the transportation impacts of this 
activity. 

28-3: This comment addresses issues pertaining to the performance of the 
Waste Isolation Pilot Plant (WIPP), which are not within the scope of this EIS. 
WIPP performance has been addressed in the WIPP SEI5-II (see Section 1.5.4 
of this EIS). The potential impacts of disposal in WIPP of the transuranic 
wastes that would result from the proposed action discussed in this EIS have 
been included in the WIPP SEI5-II analyses. 

28-4: As described in Sections 1.2.1 and 1.3.1 of the EIS, if a variance to 
safeguards termination limits is to be applied, the materials would still have 
to meet WIPP's waste acceptance criteria. The WIPP waste acceptance 
criteria are performance-based and independent of safeguards termination 
requirements. As a result, while a variance to safeguards termination 
requirements might be required to allow residues to be transported to WIPP 
and staged there prior to disposal, the variance would not be required to 
meet the WIPP waste acceptance criteria, and thus, did not need to be 
addressed in the WIPP SEIS-II. 
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EBG concludes that SEIS-11 waJ deflclent In e,xpi!Uning the atatu' of Ole ~ues and the 
problem of STI.s. 'The July 1996 ~in STLs occumd prtor 10 inoance of the D!llft 
SEIS-JJ (Noyembor 1996} l!;ld lll8 inue should have heM discuued. 

~r~cuard Terminatioo Umlts ISTL&l 

DOB previOUJly dctcrmmcd (in J!A DOJ?.ISA-11220, 4/96) that all except 42,200 q of tbc 
I 06,600 Kg of wute matrix. llFP residues could be sbipped 10 WIPP .aftu proce~ without 
further b-eatmenl Apparen!ly :no kg dpl11tonlum is conlained iii the 64,400 1:.: of waste 
matrix that ~an b~ •hipped 10 WIPP wllhau! further ((UISIIellt (table on page S,4). 

The DEIS doeSn '1 .~ay whelher STL VOLri.ances were required for u.y of !he 64,400 kg altho~~&h 
the average CODW~tlllllon (0.5 Ill) woul.d appear lobe Atlm:Uveness ~vet D (Table T-2, J){)B 
5633.38). 7ha l:l);JS ""!IS (see T!ble S·l) that 3600 kg of~ waste (amoutlt of plutonium is 
not given)CIIIl be di!pOSA!d at WTPP witllout further !Teatment because: of STL variances that 
have a!re.\dy been traottod. However, ll'le dct;i1ion about treating tltis 3600 kg will await the 
:Record of Decision of this EIS . The remainder of the wastll wtuires treatment even with STL 
varia11ces. 

The STL van~IICC3 could have been granuxl for cxpcdienoy. :Prom $1att:mcntl In the DEI$ it 
appcau that DOE made the decisions about STL varianca for dhposal at Wll'P with little or 
no pubt~ input. Certainly, the EBG wu not notified of ap.y of Ibis aclivlly which has 
polentially sign11U;antlmplicOLtiDDS for lhD Sr:atc of New M~li:O. Al$0, DOBavcll!ed 
n>en~ioninc STLs ADd STL varia~~Us in DOEIEA-1120, the WMPEIS, alWI in sms-n. W" 
belb•vc this Is wrong. Slate tochnical avenigbt orp.niutions should be involved Jft dl& 
detailed dedsion rnakiug procc:&s that cWennines the crlraia for radioactive wastes lhatltAYel 
on our higbwa}'J and ~ore disposed in our rc:po3i10rics. We 114~ rmd th" 8197 article by · 
Ctawford in llle INMM Journal and. !llit is helpful. But midi liMn detail Ia needed. 

Prelerrccl A.ltl!lllatlves 

EEG does not have a poll lion at. Ibis time on wltk:ll of the aJtematiVCI (or .nix of altetnali"CS) 
should be adopled. We need 10 know· more about the rationale for S'CJ... va.riancc:a as well u 
other informlion mentioued aboVe (numben of shipmenll, c:uriu of pl111011ium and americium 
in !he varlaU$ treatorient stream&, and concentralioas of ttanJUranics in lhe individual ~nll\inetS 
that ....,.,ld come 10 WJ.tr und...- cbe various varianoles). 

Spocll'k Com.....,.,.s 

The followio& spcci(~<; wmments indicate the type of r.oncc:ms BEG has about residue disposal 
at WIPP: We. !lave not had ume to review all or the two YOI\111let aud so these are only pa•lial 
comments. Abo, some of our concerns may be addmml dsewhc:re in tb~ DBTS. 

I 28-4 
(Cant' d) 

28-5 

28-6 

REsPoNsE To CoMMENT 
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The commentor is correct that disposal of scrub alloy, including its pluto
nium component, is not analyzed in the WIPP SEIS-II. As discussed in 
Section 2.4.10.2 of this EIS, further NEPA review would be required for 
disposal of the transuranic waste that would result if the entire contents of 
the scrub alloy material category, including its plutonium component, were 
to be converted into transuranic waste, as discussed under Alternative 2. 

If the Savannah River Site were to process the scrub alloy to separate its 
plutonium component, the transuranic waste generated would be within the 
amounts of transuranic waste from the Savannah River Site that the WIPP 
SEIS-II considered for disposal in WIPP. 

28-5: The materials subject to this EIS are the Rocky Flats plutonium 
residues and scrub alloy that contain plutonium concentrations exceeding 
DOE safeguard termination limits. This includes the 42,200 kilograms of 
residues cited by the commentor and an additional700 kilograms of scrub 
alloy. The remaining 64,400 kg of Rocky Flats plutonium residues are not 
within the scope of this EIS and, because the plutonium concentration of 
these materials is below the safeguards termination limits, these residues do 
not require a variance to be shipped to the Waste Isolation Pilot Plant (WIPP) 
for disposal. They will be stabilized, as considered in the Rocky Flats Solid 
Residue Environmental Assessment (DOE/EA-1120), described in Section 
1.5.1 of this EIS, for interim storage at Rocky Flats pending disposal at WIPP. 
They must also meet transportation requirements to be shipped to WIPP 
and meet the WIPP waste acceptance criteria to be disposed of at WIPP. 

Section 1.2.1 discusses the safeguards termination limits and identifies 
conditions under which a variance may be granted. Safeguards termination 
limits for special nuclear materials, including plutonium, were established to 
set criteria for determining which materials must be safeguarded from 
potential threats of theft or diversion. Materials that have concentrations of 
special nuclear materials that are below the established levels (see Appendix 
B) are deemed to be safe from these threats because it would be difficult or 
very expensive to separate out the special nuclear materials from their 
matrices. However, the concentration of these elements is only one factor 
that needs to be taken into account in determining threats of theft or 
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Pae•l-1 

The-tic made tbAt there-Me about 19,000 kc of reaidllel containing about 2800 k& of 
plulalium at 01bcr DOE sires. We reali2e !bey arc bcyoad tile scope of the DEIS but we ""' 
coaumed becauoellols quantily lnboul22" ot the II>W plulOilium Dpecled at Wll'P !01111 it i• 
n<>l id011titicd a& resid!IU in tbc: Dalclinc lllvcnwy Report, Revision 3. Thcac residues to 1101 
RJlP'$1" 110 be ineludc-d in the tolal radi1Mwclide inventory of WJI'P. 

Pqcl-3 

STLs a-re diseut.Scd in !he footnotes. Apparently conccnttllionl of pluConlum that are leu !ball 
0.1 'li can always be considett.d to be below the STL. lt u DOt clcu- from this pap, TableD-
1, or DOll Order S633.3B what DOB considen the appropriate oonc:entration limit should be 

28-7 

at WlPP for untrc:atcd TllU waSIC, the llftUellled ilosidues, or the rrea110d rcoiducs, It would· I 28-8 
appear from Table B-1 (wbidl are the relaXelllimilli or 1!196) lllatthis would eill1er be 0.2 wt,. (recoverable) or 1 .o w"' (diffiCUlt to ~). It ShOuld be hOled that lllere are no sn. 
limiiS in the WAC and the ZOOFOEI0.208m' drum lirnil in the WAC """'Jd be 0.16 wt'li 
plutonium for a drum or avera&e weight (123 kg). "Ihlo WAC lilnit hu al-ys been CODSidend 
appropriare (righl]y or IOI'I'OIIS)y) at WIPP without any momion of ST4 

P8gc 1-3 &: 4 

The foorno~ ~ how var:ianoeo In STLs might be gn~11110d in opeclal cues. This 
dircussion is vague enaucb to appear to allow a varianc:c for almo&l anylllinc. 

Pose 2-6 

Particle me disttiblitiolll in asb should be aildres!ed for lnhalaliou risks from accidental 
releases. What is the distribution ot paniole da1 

P&&el-37 

The pipe (X)Illpoilent is wilhlo a ~-pnon dtum !hat conlllins a COftSiderable amount of 
fibexboard and pl)wood. This marerial will clli&IC ID inoreue in cas cencntlon in the 
repo.sirory after cl05Ure IIKI this >.fftcts repo.li!Ory performance. ~ lbc kilo;rams of Lhe>e 
!mlerials pre!Cnt in pipe compo<ICIIf drums slul1llll be clclcrmined and added to !be WIPI' 
invcnro:y of ttl= malerials. 

P&&e 2-38 

It should be 110ltd thaltbe 2800 PGE limtlfntUPACT approved by the NRC is for 
tr.~.nsporunion aafcty only. It should not be pRSIIITlCCilllallllls lilllit wiD anlolllatkally be 

1 28-9 

I 28-10 

28-11 

I 28-12 

RESPONSE TO CoMMENT 

CoMMENTOR No. 28: ENVIRONMENTAL 

EvALuATION GRoUP, ALBUQUERQUE, NEw MEXIco 
(CoNT'D) 

diversion. Other factors include the quantity of the special nuclear material 
at any given place and time, the proposed processing method for the 
material (which may change the form of the material and thus the applicable 
safeguards termination limit for the processed material), and the controls in 
place for normal handling of the processed material (in this case, transuranic 
wastes). A site requesting a variance from the safeguards termination limit 
requirements must demonstrate to the DOE Office of Nonproliferation and 
National Security, Office of Safeguards and Security, that the threat of theft 
or diversion is sufficiently low that the material need not be subject to the 
level of strict material control and accountability that are applied to special 
nuclear material. The materials receiving a variance would, however, still be 
subject to DOE's management practices and physical security procedures for 
transuranic waste. 

The public's opportunity to comment on the implementation of a safeguards 
termination limit variance to the plutonium residues discussed in this EIS 
comes through the public's opportunity to comment on this EIS. The public 
will have an opportunity to comment on those materials that have received 
a variance since the Draft EIS was issued. Section 1.4.2 of the EIS describes a 
phased Record of Decision process. The first Record of Decision will cover 
only those materials for which the preferred processing technology was 
analyzed in the Draft EIS, and for which any variances to safeguards 
termination limits had already been requested and granted. The second 
Record of Decision will cover all of the remaining materials within the scope 
of this EIS. Prior to issuing the second Record of Decision, DOE will hold a 
45-day comment period for the purpose of receiving written comments 
from the public on the management of these remaining material categories, 
as described in Section 1.4.2. 

28-6: Section 1.2.1 of this EIS discusses the rationale for a variance to 
safeguards termination limits for materials covered by this EIS. See also 
Response to Comment 28-5. 

The quantity of plutonium in each material category is presented at the 
beginning of the impacts section for each material category in Chapter 4 and 
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acceptable !or d"~Sp~Jaal at Wll"t'. ReguJaiDry liodts for tranlj)!!!1ation a~e not l.he same as 
rq:ulatory limi!i for~· 

h&oS-12 

The Jl8lemenl for agtcemenl! for the Scare of New M~ico dcll:8 not mention !be role of the 
EEO. The followinc starement •hould be addecl: 

"Too NM P..nvironmental Evaluation Group (EOO) was eslahlished in 1978m tond~t an 
independent lechnicAI evaluation of lhe public health and c:nvtmnmental impacts of WlPP In 
New Mc:xico. It is stilted In 3 Fcdcnl Jl&llles and ooc: state IWUC that "the Obector of EEG 
represents the Sr.e.tr. of Hew Mel<icO in all11181tets reprcting the Safety Analysis Report !'or 
WIPP." 

Pa&eD-63 

The pos&!blllry Of clltkality accidoncs is diiCiliSolld briefly hele. lt should be rccognir.ed there 
are potenLiallong-terlll crltkal!ly impllcariarls fram tile disposal of ~ic'her caac:e:nttalion 
plutonium wutea at W1PP ~usc of the possible reconc:cntradon mechanisms !bit coold 
occur CNt:rlot~~ tim" p=riodJ. Crlticatlty ~~:eideftts hom disposal of ruidu~ at WJPJ> should 
be.evaluaud. 

I 28-12 
(Cant' d) 

28-13 

28-14 
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in tables in Appendix B. The isotopic composition for processed weapon
grade plutonium is included in Table D-80 of Appendix D. The quantity of 
plutonium and americium in various process and waste streams may be 
found in a separate Technical Report, "Technology Descriptions of Process
ing Options at Rocky Flats, the Savannah River Site, and Los Alamos 
National Laboratory," which includes all batch data summaries (i.e., technol
ogy descriptions) for all processing alternatives at each site considered in this 
EIS. Sample batch flow diagrams and supplemental data from one of the 
technology descriptions are presented in Section D.1.4. 

The base quantity of americium-241 from the decay of plutonium-141, 
0.000175 gram of americium-241 per gram of plutonium, is given in TableD-
80. The curies of plutonium and americium per gram of plutonium/ 
americium mix are shown in Table D-23. 

Information concerning the concentrations of transuranics in each of the 
individual containers that would be shipped to WIPP would not be available 
until after processing had occurred, the material was packaged in its final 
form, and a nondestructive assay was made of each final package. The 
nondestructive assay is required to ensure compliance with WIPP waste 
acceptance criteria and TRUPACT -II requirements, which include a limit on 
the amount of transuranic materials in each package. 

28-7: The commentor's concerns are noted. The issues raised are beyond 
the scope of this EIS. However, in response to the concerns raised by the 
Defense Nuclear Facilities Safety Board about the safe management of all 
residues and scrub alloy, stabilization activities for the residues and scrub 
alloy not located at Rocky Flats are analyzed in other NEPA documents. The 
other NEPA reviews that have already been completed or are underway are 
given in Section 1.5 of this EIS. 

28-8: See response to Comment 28-4, second paragraph. 

The 200 fissile gram equivalent/.208 cubic meter drum limit in the WIPP 
waste acceptance criteria is derived independently of the safeguards aspects 
of the safeguards termination limits, and is primarily dependent upon 
accident scenarios for the TRUPACT -lis. All Rocky Flats plutonium residues 
and scrub alloy, within the scope of this EIS, contain plutonium concentra
tions exceeding the safeguards termination limits. 
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(CONT1D) 

28-9: In response to this comment and other similar comments, the 
discussion of variances to safeguards termination limits has been expanded 
in this Final EIS. The process to obtain a variance is described in detail in 
Section 1.2.1 of this EIS. Section 1.2 discusses conditions under which a 
variance to safeguards termination limits may be applied. Section 1.3.1 
identifies materials that have received a variance and introduces Alternative 
4, Combination of Processing Technologies, to address materials for which a 
variance from safeguards termination limits has been granted. 

As described in Section 1.2.1, DOE may grant a variance to the safeguards 
termination limits when the site demonstrates that the processing method 
for the material, the controls in place for normal handling of transuranic 
waste, and the limited quantity of special nuclear material (e.g., plutonium) 
present in any particular place and time preclude the need to take additional 
measures to address threats of diversion and theft. 

28-10: Particle size distributions are addressed in Appendix D, Section 
D.3.3.2, of this EIS, where it is stated that the respirable fraction " .. .is the 
fraction of material, with the part!cle size of 10-micrometers (microns), 
aerodynamic equivalent diameter or less, that could be retained by the 
respiratory system following inhalation." The respirable fraction values are 
also taken from the DOE Handbook on airborne release fractions (DOE 
1994a). Particle size varies with the temperature, force of impact and air 
flow associated with accidents. 

Table D-29 of Appendix D of this EIS presents the airborne release fraction 
and respirable fraction values for accident scenarios at Rocky Flats. This 
table is discussed in Section D.3.3.3.1. 

Tables D-30 and D-31 of Appendix D present the product of the airborne 
release fraction and respirable fraction values for accident scenarios at the 
Savannah River Site. These tables are discussed in Section D.3.3.3.2 of 
Appendix D. The airborne release fraction and respirable fraction values for 
accident scenarios at the Los Alamos National Laboratory are discussed in 
Section D.3.3.3.3 of Appendix D of this EIS. 

Appendix E of this EIS describes the transportation accident analysis. 
Respirable fractions for transportation are the same as for analogous facility 
accidents described in Appendix D. 
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28-11: While it is true that an increase in cellulose-containing materials, such 
as fiberboard and plywood, could increase gas generation in the repository, 
these types of materials are relatively small contributors to gas generation in 
comparison to other materials (metals and plastics). To determine an upper 
bound on potential impacts, the performance of the Waste Isolation Pilot 
Plant (WIPP) was modeled under the assumption that all waste drums were 
filled with organic materials. The conclusion reached in this examination 
was that the placement of additional cellulose, like that contained in the pipe 
overpack, would not affect repository performance because the amount of 
magnesium oxide backfill would be sufficient to control the carbon dioxide 
gas expected to be generated by degradation of organics, even if all the 
waste drums were filled with cellulosics, plastic and rubber. Every five 
years, DOE is required to renew its Environmental Protection Agency 
certification of WIPP, and the impact of any additional cellulose from the 
Rocky Flats residue shipments would be evaluated in detail at that time to 
determine its possible effect on repository performance. 

28-12: The commentor acknowledges that the latest revision of the 
TRUPACT Safety Analysis Report, approved by the Nuclear Regulatory 
Commission (NRC), allows the use of the TRUPACT-11 for up to 14 pipe 
component-equipped drums at 200 fissile gram equivalent, for a total of 
2,800 fissile gram equivalent per TRUPACT-II. While DOE has chosen in the 
Record of Decision for the Waste Isolation Pilot Plant (WIPP) (Record of 
Decision for the Department of Energy's Waste Isolation Pilot Plant Disposal 
Phase, 63 FR 3624, January 23, 1998) to require waste disposed of at WIPP to 
meet the requirements of the WIPP waste acceptance criteria, DOE antici
pates that changes in the WIPP waste acceptance criteria may become 
necessary. DOE may change the WIPP waste acceptance criteria to enhance 
the efficiency of WIPP operations, to incorporate new or changed require
ments from the underlying documents used to derive some of the WIPP 
waste acceptance criteria requirements, or for other reasons. DOE will 
review future changes to the WIPP waste acceptance criteria to determine 
whether the changes would require additional National Environmental 
Policy Act analyses. 
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The increase in TRUPACT-II loading to 2,800 fissile gram equivalent was 
addressed in the Waste Isolation Pilot Plant Disposal Phase Final Supplemen
tal Environmental Impact Statement (WIPP SEIS-11) described in Section 1.5.4 
of this EIS. In addition, the WIPP waste acceptance criteria has recently been 
revised from 325 to 2,800 fissile gram equivalents of plutonium-239 per 
TRUPACT-11 (see Section 2.7.1 of this EIS). 

However, DOE recognizes that other limitations contained in the WIPP 
waste acceptance criteria may restrict the actual loading of a TRUPACT-11 to 
less than the 2,800 fissile gram equivalent maximum allowed by NRC. 

28-13: The Waste Isolation Pilot Plant (WIPP) is not the subject of this EIS 
(Section 1.4). As a result, the role of the Environmental Evaluation Group 
(EEG) in reviewing WIPP is out of the scope of this EIS. The relationship of 
this EIS to the Waste Isolation Pilot Plant Disposal Phase Final Environmental 
Impact Statement (WIPP SEIS-11) is described in Section 1.5.4 of this EIS. 

28-14: The Waste Isolation Pilot Plant Disposal Phase Final Supplemental 
Environmental Impact Statement (WIPP SEIS-11), described in Section 1.5.4 of 
this EIS, assesses the potential environmental impacts from DOE's proposed 
disposal operations at WIPP. Chapter 5, Volume 1, of the WIPP SEIS-11 
presents analyses of postulated radionuclide releases and exposures and the 
impacts that would result from operational accidents and from long-term 
repository performance after closure. 

The WIPP waste acceptance criteria establish the conditions that govern the 
physical, radiological and chemical composition which transuranic waste 
must meet before it can be accepted and emplaced at WIPP. Radiological 
criteria include the maximum plutonium-239 equivalent activity for stored 
transuranic waste to avoid the potential for nuclear criticality. An acceptable 
55-gallon drum shall contain less than 200 fissile gram equivalents of 
plutonium-239. This 200 fissile gram equivalent limit is the sum of the 
assayed activity (inferred mass) plus two times the measurement error of 
the assay technique. On average, a drum of Rocky Flats plutonium residue 
waste would contain 8.6 curies of plutonium-239 and 50.5 curies of pluto
nium-241 per drum, which represents approximately 139 fissile gram 
equivalent in a drum. The proposed processing under consideration in the 
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Final EIS could further reduce the fissile gram equivalent concentrations in 
this waste. 

Due to these limitations, the formation of a critical mass in the geometry 
necessary to achieve a self-sustaining nuclear chain reaction in the WIPP 
environment is considered not to be a reasonably foreseeable event. The 
waste materials from Rocky Flats would not contain enough fissionable 
material to achieve a critical configuration. n 
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CoMMENTOR No. 29: 

This Comment is intentionally blank. 

RESPONSE TO CoMMENT 

CoMMENTOR No. 29: 

Response to Comment No. 29 

This Comment is intentionally blank. 
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CoMMENTOR No. 30: SAvANNAH RIVER SITE 

CITIZENS ADVISORY BoARD 

Savannah River Site 

CITIZENS ADVISORY BOARD 
AU.S.~ot~~sp.ck~load 

Januuy 28, 1998 

Mr. Charla Ht:ad. 
Ot'lioe ofNw:leer Materlal·and 

Facility Stabiliatian 
tJ.S: Department of~ 
lOOO~A-u .. , S 
WUhiDgtan, D.C. 20685 

Our Mr. Head: 

On babalfoftbe Savannah River Site Citizeaa A~ s-d, I om 
pleuecl tm rorward you a ~,at\01) adoptad. at DIU' 
J~ory27, 19118, -tillgheldlll:Hllttioi:H""d, S.C. 1'hil 

. reolllllJIIetUiation wu adoptecl by a m'lim'ft)< vote o£ 11 Board 
moil>bars lh atten"-'>,,,.;th only -~on. 

Wo app...U.te ,..,... acceptanoa of this n>OQJDIDendation following tho 
cloadllno for pnblie commen"' 011 tho Draft Eftuiron,.nt<U lmpad 
Stat""""'' on Corlain PlulcnirurL Ro•kisl•• anJ. SoNb Alloy Stmwd at th4 
l!ocky nat• Erwln>nmenlal 'l'echnolollY Site. 

Tha:ak you for yoar oqual ccmai<leration aftb- ....unonts, We look 
forward to h....ring f<om you and reviow!ng tho Final EIS Upa<l availability. 

Sinouely, 

~;(~· 
Azln I..oadb<>lt 
Ch.oirpsrsan 

"'" Aim Aim. AOaistant Secretory; BM·l 
Che& Rud.y, Acti~~g M&ll&ler, DOE-SR 
Freel Butteri!eltl, EM 22 
Racky.F!ata Citi•eru~ Advisory.BOIIrcl 
Tom He....,., DOE.SR 
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CoMMENTOR No. 30: SAVANNAH RIVER SITE 

CITIZENS ADVISORY BoARD 
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CoMMENTOR No. 30: SAVANNAH RIVER SITE 

CITIZENS ADVISORY BoARD ( CoNT'D) 

Savannah River Site 

CITIZENS ADVISORY BOARD 
Bea-el!ldatiaa No. U 

.JtlllUU')' 2'7 ,1998 

Draft E!nrUGIDMiltal Jm.p.ot '*-*-•• _ ............ , ol 

Certau.l'llatolliluu ~ ... 9erulo ADo,. Stored at~ :nat. 

·'·+n=nd 
IWky Plato ia a IMp-tafE!Mtv (DOEhOt.locaW. -Donwer. Oolando.&cq Plat- ro.
amiy GperatoJd.ta manlZiilmue ....,_, ~Cor tbe cotmlcy'o nw:J.r .......W. 'n>oi ..._.. 
--fiobrieaW .,._ plutoai1DIIl-239 ,...duiecl •t ad llhippod·fn>m tba s-......ah Blftr.S!Iio 
lllld ott.r DOE m.. Much of the oe;rap plutollium :remaiJaia« hm the~~- tboo 
oblppocl '-&.to SliS to be n~CJClod. . 

W!&h the elld ..tu.., Cold. w.,., howenr, w.paao ~ CIOIIBOII. ad--fabdoaf:laD .ot 
llao]oo Flatll ended. All • nwlt or tluo nW!Iaoar .....W nodlletimlamd IJ'<MiD&budiet ~. 
POE hu ~ Ia aJon and dun up tho Booky Flabo oite. The otabi1!aalial>. ofUle Dudeu iut. 
rille .....mi.mc at&c:ky F1aloo ia-baillc....wn...l iD'"" ... ~ impoct-t (EIS). 
OJUi o!O.. pralined ~;, to -.1 d.ru tJpu afnucie8r ~to SBS filr otoblllatioo. 
ll>llhdarim ...... 

The Slla CAB aupporb tba pno(emod altemative iD the Rocq Jtoto draft BIS for ...Jec:tin& SRS Ia 
otabiJiJe the rotlooritlr ~ in the F e&JISI>Zl: 

Scraballay 

Pholanlum fluoJ;d. rwid- . 

Sud. •lag ad eruoi.ble iealduea. 

"uamtinl ............. t 
Tbe CAB W..,.. tba materials ~to be ohippod from llocky Flab lllld ~ atSBSwill bo 
et&bibod more n&l,y, 1210n1 ""J>Jdi-~ lllld more - ~ thim with "1>1 ortber llltonuatlva. 
~material~ np!'MIIIlt apPJQKimatel)' 1~ af an &cq Plata ptatoaium·tuidua being ...wr-.c~m 
tba RIB. SBS bQ tbe on(y larp.o<a1e proceooiDg capahllity In tbo CO'QIItry. In additio:u. DOB baa 
..mlyt;r~ th...ancl atbwr~mat.rialafor DYWCDjunm.......,~meet
lng na11D1uol Dep-of~n ~ C<lllbinon: reculaMDII- To alect UIA&bor toehnal· 
D£1......wl ba motly, tim. oonau...ma 11ft<!~ adcliti..W ~with pallllible .lllllety !JoiiUeS. ·· 

'l'be otablllad pl-.tam eom. th.n be ....;Iy a<:-....datod In the plazmocl ~ hclrap IIDil 
Star- Fadlity along with otbor SRS matmiola already dlloiCnalod fi>r mterim ,torap .in thia nult. 
'l1iia atablllad lllatarUU •ill be·~ !Dr DQB'• 011guing Jliolram for pl11toni.u:m di.~ to a 
batio>W~. 
.SCAJ~~Sl ....,..,....,.27, ,,. 

30-1 

RESPONSE TO COMMENT 

CoMMENTOR No. 30: SAVANNAH RIVER SITE 

CITIZENS ADVISORY BoARD ( CoNT'D) 

Response to Comment No. 30 

30-1: Although the preferred processing technologies have changed in this 
Final EIS for several material categories, the preferred technology for the 
materials referenced by the commentor (Purex process at the Savannah 
River Site) has not changed. 
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CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 

AND JusTICE CENTER 

~U1Utlin P-lmi ju.sJia Centu 

February 3, 1997 

Mr. Ol8rles R Head 
U.S. Department of Energy 
EM-60 
1000 Independence Avenue. SW 
Washington, D.C 20$85 

Dear Mr. Head: 

The Rocky Mownain Peace and Justice Cent..- (RMPJC) appreciates the opportunity to comment 
on the Draft Enviro,..ntal Impact Statetne~Jt on the Management of Certain Plutonium 
RuidueJ and Scrub Alloy Stnred at the Rocky Flats Environmental Technology Site, DOEIEis-
02770, November 1997 (Dqft PJS}. These comments supplement any others submitted by the 
Rocky Mountain Peace and Justice Center. 

RMPJC has reviewed the Draft EIS, and believes that the strategy for management of residues 
and s<:rub alloy as outlined in the Drnft EIS has serious flaws tbat will result in unsafe storage of 
these roarertal~. and that will e.xaccrt>ate concerns regarding the proliferation of plutonium
bearing materials. 

Plutonium residues and scrub alloy at Roclc.y Flat.< con1ain approximately 2,800 kg of plutoniwn. 
DOE acknowledges tbat this lltllterial is a proHferation lbreaL However, DOE is pursuing, a 
number of management Atmtegles for these materials whicb only increase the likelihood of 
proliferatioo of these materials. First, DOE is planning to separate approximalely 1.300 kg of 
plutonium. Second, DOE is CODBidering packaging aimost aU residues for direct d~ .at 
WJPP without treatment for Safeguard Tertnlnatioo Umits. 

DOE plans to separ•te plutonium using salt disliDation at Rocky Flats, water leacblng at Loti 
Alamos Nalional Laboram:y (LANL), and the PUREX process contained in the F and H 
Canyons at Savannah River Site (SRS). Separatioo of plutonium from these materials will put a 
significant quantity of plutonium in"""" weapons-usable form. The lllllllWlt of separated 
plutooium is enough to build approximlllely 325 to 430 warheads. Funher, a small amount of 
this plutOnium in the hands of a groop lhreatcning to disperse it Would constitute a ,;nu, 
weapon. 

1520Eucid
Brudei,C080302 

Totophone: (303) .ol-4-698t 
Fax: (303) •44-8523 

@t4 yean> of wori<ing for nonviolent sociol change 

"Cortrmrmity Sht~NS of Coltmtdo Mtmlm Agmcy• 

I'OotOfficollox 11!56 
Bouk:Ser, CO 80308 
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31-2 

RESPONSE To CoMMENT 

CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 

AND JUSTICE CENTER 

Response to Comment No. 31 

31-1: Under the National Environmental Policy Act (NEPA), DOE is required 
to analyze all reasonable alternatives that meet the purpose and need for 
agency action. As described in Section 1.2 of this EIS, the purpose and need 
for agency action is to process certain plutonium residues and scrub alloy 
currently in storage at Rocky Flats to address health and safety concerns 
raised by the Defense Nuclear Facilities Safety Board in Recommendation 
94-1 (see Section 1.5.14), and to prepare the materials for offsite disposal or 
other disposition, while supporting site closure and limiting worker expo
sure and waste production. DOE analyzed four alternatives: Alternative 1 
(No Action), Alternative 2 (Process Without Plutonium Separation), Alterna
tive 3 (Process With Plutonium Separation), and Alternative 4 (Combination 
of Processing Technologies). 

Alternative 3 is described in Section 2.4 for each material category. Under 
the preferred alternative, the amount of plutonium to be separated is shown 
in Table 2-27 in Section 2.10. None of the actions evaluated in this EIS, 
including those that involve plutonium separation, would result in a 
substantial increase in proliferation risk. All of the materials being consid
ered in this EIS are covered by Defense Nuclear Facilities Safety Board 
Recommendation 94-1 (see Section 1.5.14) and must be stabilized to address 
immediate health and safety concerns associated with existing storage 
conditions. As described in Section 1.5.12, any chemical separation opera
tions performed on these materials would be conducted in the process of 
accomplishing this health and safety related stabilization and to prepare the 
materials for disposal or other disposition (thus ending ongoing health and 
safety concerns associated with indefinite storage). If DOE decides to 
separate plutonium from residues and scrub alloy, the processing would 
occur in secure facilities. The plutonium would then be guarded in secure 
facilities, along with the much greater quantity of plutonium already stored 
there, to provide protection from threats of theft and diversion. Further
more, DOE, consistent with broad United States policies, has made a 
commitment not to use this plutonium for nuclear explosive purposes. 
Proliferation risks are discussed in Section 4.1.9 of this EIS . 
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CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 

AND JUSTICE CENTER (CONT1D) 

Proliferation of weapons-usable material is one of the most significantlbreals facing the world. 
To enhance U.S. and international security, the U.S. needs to play a leadership role in 
encouraging the reduction of worldwide stockpiles of weapons-usable ftSSile materials. 
Separating plutonium from waste Olllterial is "Step in the wrong direction. The U.S. does not 
have an operating plutonium disposition program, and will likely not have an operating program 
in the near-tenn. Separating plutonium from waste and storing it will send the wrong message 
to the international community. No plutonium mixed with waste should be sep!mlt.ed. 

Plutonium that is not separated is also a proliferation concern. The plutonium could be 
separated and used to fashion a warhead. or the bulk. material could be used as a dispersal 
weapon. Scri(}liS allegations of poor security at Rocky Flats !Uiderscore the need to make sure 
that plutonium-bearing material at Rocky Flats (and elsewhere in the complex) Is in a fonn that 
reduces the possibility of diversion and reuse. It Is not responsible for DOE to grant variances to 
the Safeguard Termination Limits. It is likely that WIPP will not open fot some time, raising 
the possibility of long-term storage at Rocky Plats. Should WIPP open, there are legitimate 
concerns about diversion in course of disposal, or following disposal. 

Reliance on the opening of WIPP raises further concerns about safe storage of plutonium
bearing materials. DOE is coosiderlng not only variances to Safeguard Termination Limits.. but 
to l.reatmellt necessary for stabilization as well. II is essential that plutonium-bearing materials a1 
Rocky Flats are stable lbr long-term storage. WIPP may never open due to wchnical pmblems 
with the facility. Therefore, treatment cannot be driven just by WIPP Waste Acceptance 
Criteria. 

RMPJC is concerned that the 2006 Plan Is driving many of the decisions surrounding the 
treatment of residues and scrub alloy (1-8, 2-45). This is the wroug approach to decision
making. Treating plutonium-bearing materials for safe storage and dispo:!itioo is an important 
pan of the cleanup mission a1 Rocky J;1ats. A draft plan and arbit.my dates shoold not drive the 
selection of lre8tmellt technologies. It is more important that work is done safely, and that the 
resulting wastt: form is stable for long-tean storage and disposition, and is proliferation-resistant. 

RMPJC believes that an immobililed glass oo: ceramic waste fotm lltat does not require 
scparlllion of a plutonium as a srep in the processjng would provide the safest, most 
proliferation- resistant waste fonn for plutonium-bearing malerials at Rocky Flats. DOE should 
consider a production of a large monolith at Rocky Flats.. and production of smaJI cans of 
inunobilized material that could be incorporated into the "can in canister" disposition option. 
We arc aware of two technologies that may be appropriate for immobilization of plutonium 
bearing materials at Rocky Flats. However, DOE should analp-e all innoV"dl:ive immobilization 
technologies. 

A cold cewnic immobilization process is being developed at the Idaho National Engineering 
and Environmental Laboratory. DOE believes that this may be applicable, particularly for ash 
residues at Rocky Flats. DOE RFPO is considering a pilot project to further test and develop 
this technology. Research into this technology is warranted. However, discussion of this 
strategy does not appear in the EJS. It is important that this strategy and wchnology be 
examined in the context of the Draft ElS. Accordingly, DOE should reissue the Draft EIS with 

31-3 

31-4 

31-5 

31-6 

31-7 

31-8 

RESPONSE TO COMMENT 

CoMMENTOR No. 31: RocKY MoUNTAIN PEACE 

AND JUSTICE CENTER (CONT1D) 

Section 1.2 discusses conditions under which a variance to the safeguards 
termination limits may be applied. Section 1.3.1 identifies materials that 
have received a variance and introduces Alternative 4, Combination of 
Processing Technologies, to address materials for which a variance from 
safeguards termination limits has been granted. The Preferred Alternative 
identified in Section 2.5.2 of this EIS includes processing technologies from 
Alternative 4 for most of the plutonium residues. 

31-2: See response to Comment 31-1. Alternative 3 (Process With Pluto
nium Separation) analyzes processing that separates the plutonium from the 
material and concentrates it so residual material meets the safeguards 
termination limits for disposal at the Waste Isolation Pilot Plant (WIPP), 
while the separated and concentrated plutonium is placed in safe and secure 
storage pending ultimate disposition. As discussed in Sections 2.4 and 2.5, 
this Final EIS includes evaluation of an additional process, acid dissolution 
followed by plutonium oxide recovery, for processing direct oxide reduction 
salts at Los Alamos National Laboratory. 

In the Record of Decision for the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic EIS (DOE/EIS-0229), described 
in Section 1.5.6 of this EIS, DOE decided to pursue a two-fold strategy for 
disposition of weapons-usable surplus plutonium: (1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for 
disposal in a monitored geologic repository pursuant to the Nuclear Waste 
Policy Act; and (2) burning of some of the plutonium as mixed oxide (MOX) 
fuel in existing, domestic, commercial reactors, with subsequent disposal of 
the spent fuel in a monitored geologic repository pursuant to the Nuclear 
Waste Policy Act. In July 1998, DOE published a Draft EISon Surplus 
Plutonium Disposition, described in Section 1.5.7 of the EIS, that analyzes the 
impacts of implementing this plutonium strategy. Any plutonium separated 
under any alternative analyzed in this EIS would be disposed of using the 
immobilization process. 

It is true that any plutonium separated from the Rocky Flats residues and 
scrub alloy would be purified into a chemical form that would be relatively 
easy to use in a weapon: plutonium metal or oxide. These are the same 
forms it would have to be in for any type of non-weapons disposition as 
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CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 
AND JusTICE CENTER (CoNT'n) 

an analysis of this technology. 

The Glass Material Oxidation and Dissolutioo System (GMODS) is being developed at <>ak 
Ridge National Laboratory. This technology is designed to immobilize bulk materials 
contarninared wilb p!U1onium (ll!ld other radio&:tiVe lll8tfrials) In a high quality glass 
(CRACHIP • Criticality. Aerosol, and Chemically Inert Plnt.Otrium). This Is a one-step process 
that oxidi7es plutonium as it immobilizes the waste. DOE estimates that the this technology 
could be developed foe $16 million in three years. Neither lhe cos!, nor the time frame is 
umeasonable (note: salt dlslilladon is still under developmellt. and DOE RFFO is considering a 
pilot demon8!1'Rtion of the cold ceramic technology). Howewr, GMOOS was not analyzed in 
the conte;l<t of the Draft EIS. Evidently. it was screel1ed 0111 of consideration as technology !bat 
is not timely. A technology that has the potential to treat all of the plutonium bearing materials 
at Rocky -Flats, and produces ·a scable, proliferadon ~~ waste form deserves serious 
considetation. The teebnology should be developed as 8IJUI]I scale pilot project at Rocky Flats. 
It should be made "portable,'' and utilize eldsllng facilities at Rocky Flats. 1bis technology, 
being a one step treatment process, might save DOE money in the long run, particularly if it 
helped expedite closure of the canyons at SRS. It should also expedite removal of lbese 
materials f"lllll Rocky flats since it would put lbese materials in the safeat possible foml for 
transport Moreover. it would put the tDBU:rialln a form that is safe for storage at Rocky Flats or 
elsewhere.· A full analysis of GMODS should oa:ur in a revised Draft EIS. 

RMPJC has two conccms regarding plutonium separation alrematlves beyond those listed above. 
Flrsl, 'The Draft EIS indicates that RIIJ'Q will have to pay for operation of the canyons If the 
operational life of the canyons is extended Is a resuh of pnx:e3Sing re$i.dues and scrub anoy from 
Rocky flats ($3.2 millioo ~month); It seems apparent that processing residues and IICI'Ilb alloy 
in the canyons w:ill extend the life of thc$c facilities. However, it is not clear thai DOE RFFO 
has analyzed !be implications of these payments. Consideration should also be given to 
diVerting money that would be paid to SRS, and monies curremly designated for canyon 
operations to development of 8 portable GMODS systetn at Rocky f1ats. 

Second, the Draft EIS lists the salt distillatlon, and pyro-oxldalion of 8alts technology 88 

tcdmologies with blgh WICeltllilllles. Further, lhe pJutonlum resulth)g from !be salt distillation 
process would be high in amerk:ium and would. require special shielding during tranSport and. 
storage. The uncertainties associated wilb these p-ocesses pOint to the fact !bat decisions on their 
use sJiOU1d be delayed, so lbat,lbeY can be compared against olber oon-separationtechnologies 
not aM]y.ted in the Dral\EIS. 

As outlined above, R~lC regard& the plutonium residue and scrub alloy ll181l&gemcnt plan as 
aoaly-L.Cd in.IJ!C Draft EiS as seriously flawed. DOE should analyze a new strategy iocorporatlft! 
the rocommendations and addressing the concerns raised' in these comments. then Issue anew 
Draft EIS for public comment. 

31-9 

31-10 

31-11 

31-12 

RESPONSE TO COMMENT 
CoMMENTOR No. 31: RocKY MoUNTAIN PEACE 
AND JusTICE CENTER (CoNT'n) 

well. DOE's commitment that, in support of United States nuclear weapons 
nonproliferation policy, any separated plutonium will not be used for 
nuclear weapons purposes is based on policy directives established by the 
President. Furthermore, DOE considers its security procedures to be 
adequate to protect all of its plutonium from theft, so no terrorist group 
could credibly threaten to disperse any of this material. Nuclear nonprolif
eration considerations are described in Section 4.1.9 of this EIS. 

31-3: The United States does play a leadership role in encouraging the 
reduction of worldwide stockpiles of weapons usable fissile materials. In 
accordance with the President's nuclear weapons nonproliferation policy, the 
United States does not encourage the civil use of plutonium and, accord
ingly, does not itself engage in plutonium reprocessing for either nuclear 
power or nuclear explosive purposes. Furthermore, in July 1998, DOE 
published a Draft EISon Surplus Plutonium Disposition, described in Section 
1.5.7 of this EIS. The disposition of any plutonium separated from Rocky 
Flats plutonium residues and scrub alloy would be determined in accordance 
with decisions reached under the Surplus Plutonium Disposition EIS. 

DOE does not agree that separating plutonium from some of the Rocky 
Flats waste material would contradict or weaken the United States' nonpro
liferation leadership role. The proliferation consequences of each alternative 
must be considered in conjunction with the health and safety benefits (both 
near-term and long-term) that would be associated with implementation of 
the proposed action. 

This EIS covers problems unique to the efforts of a nuclear-weapons state to 
end its weapons-making program at a particular site. Materials from which 
plutonium might be extracted are products of a nuclear weapons production 
program. The United States Government encourages de-weaponization 
programs by other nuclear weapon states and is actively involved in 
promoting such programs in the former Soviet Union. Nuclear nonprolif
eration considerations are described in Section 4.1.9 of this EIS. (See also 
response to Comment 31-1.) 
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CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 
AND JusTICE CENTER (CoNT'n) 

REsPoNsE To CoMMENT 
CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 
AND JusTICE CENTER (CoNT'n) 

31-4: DOE considers that its security is adequate to prevent any theft of 
plutonium bearing materials. Furthermore, DOE considers that, in some 
cases, applying a variance to safeguards termination limits might be the 
most responsible action to take, as explained in Section 2.1. DOE has added 
Alternative 4, "Combination of Processing Technologies," to address 
materials for which a variance from safeguards termination limits has been 
granted. Section 1.2.1 of this EIS explains that DOE may grant a variance to 
the safeguards termination limits when the site demonstrates that the 
processing method for the material, the controls in place for normal 
handling of transuranic waste, and the limited quantity of special nuclear 
material (e.g., plutonium) present in any particular place and time preclude 
the need to take additional measures to address threats of diversion and 
theft. Thus, such materials (stabilized or repackaged per Alternative 4) 
would not present a credible threat of diversion when shipped to the Waste 
Isolation Pilot Plant (WIPP). (See also response to Comment 31-1.) 

DOE expects WIPP to open in 1998. However, in response to comments 
regarding contingency storage at Rocky Flats in the event of a delay in 
WIPP opening, Section 4.14 has been added to address impacts of continued 
storage at Rocky Flats after processing. If these materials were to be kept at 
the site as a contingency, security and monitoring would remain in force and 
the materials would have been stabilized or repackaged, as necessary, to 
meet Defense Nuclear Facilities Safety Board Recommendation 94-1 (see 
Section 1.5.14), concerning safe, interim storage. (All variance requests have 
been assessed by a DOE office primarily concerned with nonproliferation 
policy, not the office responsible for managing the plutonium residue and 
scrub alloy.) 

31-5: As described in Section 1.2, the purpose and need for agency action is 
to process certain plutonium residues and scrub alloy currently in storage at 
Rocky Flats to address health and safety concerns raised by the Defense 
Nuclear Facilities Safety Board in Recommendation 94-1(see Section 1.5.14) 
and to prepare the materials for offsite disposal or other disposition. 
Disposal or other disposition would eliminate health and safety concerns 
associated with indefinite storage of these materials. 
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CoMMENTOR No. 31: RocKY MoUNTAIN PEACE 

AND JuSTICE CENTER (CONT1D) 

RESPONSE TO COMMENT 

CoMMENTOR No. 31: RocKY MoUNTAIN PEAcE 

AND JusTICE CENTER (CoNT'n) 

The No Action Alternative (Alternative 1), described in Section 2.4 for each 
material category, would process the residues to prepare them for safe 
interim storage at Rocky Flats. The scrub alloy under Alternative 1 would 
be repackaged, as necessary, in order to continue to be stored at Rocky Flats 
in a safe configuration. In response to this comment and others, DOE has 
revised its evaluation of the No Action Alternative (Alternative 1) to 
explicitly analyze the impacts from continued storage of stabilized residues 
and scrub alloy at Rocky Flats until a decision is made concerning their 
ultimate disposition. A storage period of 20 years was used for the purpose 
of analysis. A discussion of interim storage has been added to Sections 2.3, 
2.4 and 2.5.1 of this Final EIS, and the associated impacts have been added to 
Sections 4.2 through 4.11. For the other alternatives, a discussion of contin
ued storage of processed material has been added to Section 4.14 of the Final 
EIS to address the possibility of WIPP not opening in the near future. 

Processing activities that could be conducted for the residues at Rocky Flats 
under Alternatives 2, 3, and 4 would meet both the Defense Nuclear 
Facilities Safety Board Recommendation 94-1 (see Section 1.5.14) criteria and 
the WIPP waste acceptance criteria. DOE believes the materials could be 
safely stored at Rocky Flats after any processing conducted at Rocky Flats 
under Alternatives 1, 2, 3 and 4. At this point in time, given the maturity of 
the planning for WIPP, it is speculative to suggest that WIPP may never 
open. Therefore, DOE does not believe a contingency need be developed to 
address long-term storage over the 20 years considered in this EIS. 

31-6: As stated in Section 1.5.11 of this EIS, DOE's "Accelerating Cleanup: 
Paths to Closure" [formerly known as "The 2006 Plan"] is designed to give 
Tribal Nations, states, regulators, and other stakeholders an opportunity to 
participate in the development of the Environmental Management program, 
including helping to define innovative approaches to streamline cleanup and 
to save taxpayer dollars. The Plan is not a decision-making or budgetary 
document. Decisions on proposed actions to carry out the Environmental 
Management program, whether the actions are site-specific or national in 
scope, will be reported in the Plan. Appropriate National Environmental 
Policy Act reviews, such as preparation of this EIS, will be conducted prior to 
making any such decisions. The Office of Environmental Management's 
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strategic goal of accomplishing as much work as possible by 2006 will be one 
of the factors that will influence decisions being evaluated in this EIS. 
Subsequent versions of the plan will reflect the decisions made as a result of 
this EIS. 

If a technology does not fit within the timeframe needed for Rocky Flats' 
closure, the other factors, such as amount of secondary wastes generated 
and worker exposures, as well as long-term storage of unstabilized residues, 
will all increase the costs and environmental and health risks at Rocky Flats. 

All alternatives evaluated in this EIS will result in all waste forms derived 
from processing residues being stable for long-term storage and disposition. 
However, the repackaging under Alternative 4 (with blending and stabiliza
tion as necessary) will allow for the materials to be shipped to WIPP for 
disposal. For storage while the materials are awaiting shipment to WIPP, 
DOE will ensure that the residues are in a secure area in accordance with 
DOE safeguards and security requirements. 

Both the Paths to Closure plan and this EIS have the common goals of 
identifying strategies that safely and efficiently close Rocky Flats. Each also 
recognizes the importance of selecting mature or near-term available 
technologies because of the high cost and risk of waiting for something 
better to come along and the uncertainty inherent in relying on an un
proven technology. 

31-7: The EIS (Section 2.4) does consider immobilization (vitrification) for 
materials for which this technology is appropriate, including all ash residues, 
high-efficiency particulate air filter media residues, sludge residues, glass 
residues, graphite residues, inorganic residues, and scrub alloy. In addition, 
vitrification is considered for the plutonium-rich sludge obtained in the sonic 
wash of combustible residues, all filter media residues, and glass residues. 
Cold ceramification of incinerator ash residues has been analyzed and is 
included in the Final EIS. This technology is discussed in Section 2.4 and 
Appendix C. Incinerator ash is the only material category for which all of 
the data necessary to demonstrate the applicability of cold ceramification are 
available. Impacts associated with cold ceramification processing of incinera
tor ash residues are presented in Section 4.2 of this EIS. All of these pro
cesses would be done at Rocky Flats. The only residues for which vitrifica
tion is not considered in this EIS are pyrochemical salt residues, plutonium 
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fluoride residues, combustibles and ful-flo filters. Direct vitrification is not 
applicable to those material categories because salts do not form strong 
glasses. However, for those categories, alternatives are considered in which 
the plutonium is separated from the residues as plutonium metal or oxide 
and then placed in interim storage pending disposition in accordance with 
decisions reached under the Surplus Plutonium Disposition EIS described in 
Section 1.5.7 of this EIS. One of the alternatives being considered in the 
Surplus Plutonium Disposition EIS is conversion of the plutonium to an 
oxide, vitrification of the oxide, packaging the vitrified plutonium oxide in a 
can, and placing the can in a canister of high-level waste at the Savannah 
River Site. This is the "can-in-canister" disposition referred to in the 
comment. Thus, each material category includes a process either involving 
vitrification directly or as a subsequent step in either this EIS or in the 
Surplus Plutonium Disposition EIS. 

A technical review panel comprised of plutonium experts from Rocky Flats, 
the Savannah River Site, Los Alamos National Laboratory, Lawrence 
Livermore National Laboratory, and DOE Headquarters reviewed the 
technologies that could be used to process the Rocky Flats plutonium 
residues and scrub alloy. The consensus of this group was used as the basis 
for selecting the technologies to be analyzed in this EIS. The technology and 
site screening process is described in Section 2.9 of this EIS. The technologies 
considered in this process ranged from proven technologies to ones that are 
in the later development. Several technologies considered in this EIS are in 
the latter stages of development and, in the opinion of the panel, could be 
implemented in the 1998-2004 timeframe required to close Rocky Flats by 
DOE's goal of 2006. Other technologies were considered but were deter
mined to be further from implementation and were eliminated from further 
consideration because of timeliness and technical immaturity. 

31-8: See response to Comment 31-7 regarding cold ceramification. 

DOE does not consider that it is necessary to reissue the Draft EIS because 
the impacts of this newly emerging technology are similar to cementation, 
which was evaluated in the Draft EIS. DOE, however, is providing a 45-day 
comment on this issue and certain technology options as they may pertain 
to those materials for which a variance to safeguards termination limits was 
granted since the Draft EIS was issued for public comment. 
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31-9: A technical review panel comprised of plutonium experts from Rocky 
Flats, the Savannah River Site, Los Alamos National Laboratory, Lawrence 
Livermore National Laboratory, and DOE Headquarters reviewed the 
technologies that could be used to process the Rocky Flats plutonium 
residues and scrub alloy. The technologies included for analysis in this EIS 
were those believed to be technically mature enough to be implemented 
during the 1998-2004 timeframe by this panel. The primary basis for 
discussion on plutonium processing technologies were the Plutonium Trade 
Studies and the Rocky Flats Rebaselining Study (see Section 2.9 for further 
discussion on the screening process and criteria). The GMODS was not one 
of the technologies that met the panel's criteria for further evaluation. 
Accordingly, it was not included in this EIS for detailed evaluation. (See also 
Section 2.9.3). 

31-10: Assuming timely issuance of the first Record of Decision for this EIS, 
none of the preferred processing activities for Rocky Flats plutonium 
residues, and scrub alloy at the Savannah River Site are part of the critical 
path for canyon operations. (See Section 1.4.2 of this EIS for a discussion of 
the two-phased Record of Decision process.) The duration of operations at 
F-Canyon, and the location for the preferred processing technologies at the 
Savannah River, is driven by materials stabilization requirements outside 
this EIS. Thus, it is improper to charge Rocky Flats with the marginal costs 
of extended canyon operations or the marginal costs of surveillance and 
maintenance. These costs would be incurred whether or not the Rocky Flats 
materials are sent to the Savannah River Site for processing. Information on 
the duration of the F-Canyon is described in the Savannah River Site 
Chemical Separations Facilities Multi-Year Plan, described in Section 1.5.13 of 
this EIS. 

DOE's preference for processing certain plutonium residues at Savannah 
River site canyons is based on issues such as minimization of health and 
safety risks, rather than trade-offs among technology development pro
grams within the complex. 
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31-11: In Section 2.4.2.1 of this EIS, pyro-oxidation of salts in stationary 
furnaces is described as a proven technology. A discussion of the salt 
distillation technology is presented in Section 2.4.2.13 of the EIS. This 
technology has been demonstrated on a pilot scale using plutonium 
residues, although optimization studies are ongoing and final designs of the 
production equipment will be required. Note that salt distillation is no 
longer the preferred processing technology for salts. The preferred 
alternative is described in Section 2.5.2 of the Final EIS. The reasons for the 
preferred processing technologies, which comprise the preferred alternative, 
are included in Section 2.4 of this EIS. 

The commentor is correct in pointing out that plutonium resulting from the 
salt distillation process would be high in americium and would require 
special shielding during transport and storage. By their nature, the 
pryochemical salts have a higher americium content than other plutonium 
residues and scrub alloy. Precautions including special operating procedures 
and extra shielding would be used to protect workers and the public during 
processing, transportation and storage. 

31-12: DOE believes that the technologies considered in this EIS are suffi
cient to meet the requirements of the National Environmental Policy Act. 
Under the National Environmental Policy Act (NEPA), DOE is required to 
analyze all reasonable alternatives that meet the purpose and need for 
agency action. As described in Section 1.2 of this EIS, the purpose and need 
for agency action is to process certain plutonium residues and scrub alloy 
currently in storage at Rocky Flats to address immediate health and safety 
concerns associated with existing storage conditions, raised by the Defense 
Nuclear Facilities Safety Board in Recommendation 94-1 (see Section 1.5.14), 
and to prepare them for offsite disposal or other disposition, while support
ing site closure and limiting worker exposure and waste production. DOE 
analyzed four alternatives: Alternative 1 (No Action), Alternative 2 (Process 
Without Plutonium Separation), Alternative 3 (Process With Plutonium 
Separation), and Alternative 4 (Combination of Processing Technologies) . 
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Section 1.2 discusses conditions under which a variance to the safeguards 
termination limits may be applied. Section 1.3.1 identifies materials that 
have received a variance and introduces Alternative 4, Combination of 
Processing Technologies, to address materials for which a variance from 
safeguards termination limits has been granted. Section 1.4.2 of the EIS 
discusses a phased Record of Decision process. The first Record of Decision 
will cover only those materials for which the preferred alternative selected 
by DOE was analyzed in the Draft EIS, and for which any variances to 
safeguards termination limits had already been requested and granted. The 
second Record of Decision will cover all of the remaining materials within 
the scope of this EIS. Prior to issuing the second Record of Decision, DOE 
will hold a 45-day comment period, as described in Section 4.2. 
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CoMMENTOR No. 32: RocKY FLATS CITIZENS 

ADVIsoRY BoARD, WESTMINSTER, CoLoRADo 

ROCKY FLATS CITIZENS ADVISORY BOARD 
An Advisory Board 10 lhe U.S. Depertinenl of Energy 

Febnwy S, 1998 

Mr. Charles R. Head 
U.S. Depar1m0nt of Energy 
Office ol Enviroamcn121 Mmaganen!. E.M-{i() 
1000 Independence Avenue, SW 
Washington, D.C. 20585.0001 

Dear Mr. Head: 

The members of lhe Rocky flats Ciilum Advisoly Board (RPCAB) have JeViewed the Droft 
EnvirQIII1WI/411mpact SllJ1emml (EIS) Oft Monagemort t{ Certain Plulonium RLslduu and Scrub 
A/Joy Stond ar the Rocky Fl<Jl.r Envi~ Techtwlogy Silo and have developed the following 
comments, qucstioDs ODd recommendatloos. 

·I. RFCAB notes that the focus of this E1S is 10 preJJ~~Ie rc&iducs and scrub alloy 10 meet the . 
Safeguards Tonninatimi Limils (Sl'Ls) in order to ship tho matOrials 10 the Wasre lsollllion Pilot 
Plant (WJPP) in Cadsbad, New Mexko for dispooal. RFCAB u olso awore that matiY of the 
rc&iducs analyzed in this E1S c:urtmtiY are stored iD coofigor.atioos that do pot meet safely 
requiretnenlll as detcnnilu:d bY the Defeosc Nuclear Facilitiea Sofety Boird ODd outlined in its 
R.ecOmmendation 94-1. 

RFCAB suppcrts tbe concept of one-slq> processing to moet bolh the 94-1 criteria and the WD'P 
Wasm Acceptan<e Crilaia. Thcte is coocan, however, !hat delays might occur in the_ ~g of 
WlPP, and-that the residues would need to remain at Rocky FWs for an extellded period of ti~. 
RFCAB is coocemed that if delays occur, the one-s~q> lrea!melll program may result in~ 
leiiWDingat Rocky Flats that would not be in the afest extmded storage collfigumiOIL 

Thc:tc:Iore, RFCAB needs more iqformallon. Would the one-slop tteatment program provide 
residue storajle caofij:nralioos that provide for maximum safely in the event that extmded s10mge 
Jbe's n~ ~Rocky Flats, or would additional processing beyond tbc cwrent one-step program 

necessary. 

If additional processing would be· necessary, RFCAB requests that a contingency be developed 10 
implement lhese additional •-sbould the opening of WII'Pbe delayed. Jdeally, however,. 
RFCAB would like to see an initlal tleatrnent program be developed that would nwt \VlPP Waste 
Acceptance Criteria and 94.-1· req~ments, and additionally W<lllld provide maximum safety for 
extended storage at Rocky' Flabl should tbe Deed arise. 

2. For seven! of the residue forms and.cNb alloy, DOE bas outlined a strategy of plutonium 
separallon. RFCAB uks that DOE can:fully weiglt any separation~~ optioos and that !hey 
be implernenwJ only in lhose inslances whe<e dramatic reductions in cost or wotker ~can 
be demonsaated. . 

9035 Wadsworth Parkway SU!le 2250 • Weslllllnster. Colorado 80021 • 303-420-7855 • Fax 3034W:.7579 
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Response to Comment No. 32 

32-1: As described in Section 1.2 of this EIS, the purpose and need for 
agency action is to process certain plutonium residues and scrub alloy 
currently in storage at Rocky Flats to address immediate health and safety 
concerns associated with existing storage conditions, raised by the Defense 
Nuclear Facilities Safety Board Recommendation 94-1 (see Section 1.5.14), 
and to prepare the materials for offsite disposal or other disposition, while 
supporting site closure and limiting worker exposure and waste production. 

DOE analyzed four alternatives: Alternative 1 (No Action), Alternative 2 
(Process Without Plutonium Separation), Alternative 3 (Process With 
Plutonium Separation), and Alternative 4 (Combination of Processing 
Technologies). As alluded to by the commentor, the Board determined that 
hazards could arise from continued storage of these materials in their 
current form and recommended that they be stabilized. DOE considers it 
prudent to consider in this EIS processing alternatives that would not only 
stabilize plutonium residues and the scrub alloy to address the health and 
safety concerns raised by Defense Nuclear Facilities Safety Board Recom
mendation 94-1, but would also convert them into forms that would allow 
for their disposal at WIPP or other disposition. 

32-2: See response to Comment 32-1. DOE did not analyze a "one-step 
processing" alternative to meet the Defense Nuclear Facilities Safety Board 
Recommendation 94-1 (see Section 1.5.14) criteria, the WIPP waste accep
tance criteria, and the safest extended storage configuration. 

The No Action Alternative (Alternative 1) described in Section 2.4 would 
process the residues to prepare them for safe interim storage at Rocky Flats. 
The scrub alloy under Alternative 1 would be repackaged, as necessary, in 
order to continue to be stored at Rocky Flats in a safe configuration. DOE 
revised its evaluation of the No Action Alternative to explicitly analyze the 
impacts from continued storage of stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A 
storage period of 20 years was used for the purpose of analysis. A discus
sion of the interim storage has been added to Sections 2.3, 2.4, and 2.5.1 of 
the Final EIS, and the associated impacts have been added to Section 4.14 of 
thisEIS. 
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Mr. Charles R. Head 
February 5, 1998 
Page2 

3. DOE anticipates shipping some of the residue fonns and scrub alloy to other DOE sites foe 
treatment and plutonium separation. RFCAB beliem that due to political ooncems and other 
considern!ions, offsite trea!mellt options may not be implementable, and thecefore l'eeommends that 
DOE seriously coosider and be ready to impl!'ment bact-up options thst would meet all DBfense 
Board 94-1 deadlines to provide maxlmum safety for the storage of the materials at Rocky Flats. 

. 4. RFCAB qoestions why there has been such a long delay Jn developing plans for the treatment 
and disposition of the res1dues at Rocky Flail! and why DOE has waited until almost the end of the 
dead fine periods establisbcd by the State of Colorado and the DB~ Nuclear Facilities Safety 
Board to present a plan. This delay has resulted in lost opportUnity time to develop ilew and 
innovative !rC'.atment methods for the residues. 

During the lengthy period of time it has taken' to develop a residue treatment and disposition 

et , RFCAB would lite to tnow whether DOE has evaluated alternative treatment methods? 
icalJy, has DOE looked at Cold CeramifiCation ciii'W.ndy being devdoped at the Idaho 

ational Eoglnoering and EnvirOnmental Laboratory, and the Glass Material Oxidation and 
Dissoliltion Systail (OMODS) being developed at the Oak !Qdge National Laboratory? If DOE did 
consider these ~lmologies, why were they .~ejected as treatment options for the residues at Rocky 
Flats? 

RFCAB app!1lciates the opportunity to Comment on this ms and asks that DOE carefully consider 
and Incorporate our comments and ltcOmnlelldations into the linal FJS and Record of Decision. 
We look fonvard'IO a complete written respoll8C to the COIIIIIImta; questions and·reconimcndations 
raised above. 

Sincerely, 

~~~/cJc 
TOI)l Marshall 
Ql8ir 

cc: Jessie Robelsoo; DOE-RFF.O 

32-4 

32-5 

32-6 

RESPONSE TO COMMENT 

CoMMENTOR No. 32: RocKY FLATS CITIZENS 

ADVISORY BoARD, WESTMINSTER, CoLoRADo 

(CoNT'D) 

Processing activities under Alternatives 2, 3, and 4 would meet both the 
Defense Nuclear Facilities Safety Board Recommendation 94-1 criteria and 
the WIPP waste acceptance criteria. DOE has added a discussion of contin
ued storage of this processed material in Section 4.14 of the Final EIS to 
address the possibility of WIPP not opening in the near future. DOE 
believes the materials could be safely stored at Rocky Flats after any 
processing conducted at Rocky Flats under Alternatives 2, 3, and 4. There
fore, DOE does not believe a contingency should be developed to imple
ment additional treatment if the opening of WIPP is delayed. 

32-3: In selecting processing technologies for evaluation, DOE considered 
the processing options in terms of cost and worker exposure, as well as 
other criteria, such as technical maturity of the processing option, the 
experience of the DOE site, and the processing duration. A discussion of the 
applications of these considerations is provided in Section 2.9.1 of this EIS. 
Section 2.4 also provides DOE's rationale for the preferred processing 
technologies in this Final EIS. 

32-4: This EIS analyzes all reasonable technologies for processing the 
plutonium and scrub alloy. While DOE believes that processing of certain 
residues and scrub alloy at the Savannah River Site and Los Alamos National 
Laboratory is feasible and for some materials preferable, it would be 
possible to conduct all processing at Rocky Flats, if necessary. Processing 
only at Rocky Flats was analyzed in the EIS in Alternative 2. In the No· 
Action Alternative, all residues and scrub alloy would be stabilized and 
stored at Rocky Flats. 

In response to this comment and others, DOE has revised its evaluation of 
the No Action Alternative (Alternative 1) to explicitly analyze the impacts 
from continued storage of stabilized residues and scrub alloy at Rocky Flats 
until a decision is made concerning their ultimate disposition. A storage 
period of 20 years was used for the purpose of analysis. A discussion of 
interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this Final EIS 
and the associated impacts have been added to Sections 4.2 through 4.11. 
For the other alternatives, a discussion of continued storage of processed 
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(CONT1D) 

material has been added to Section 4.14 of the Final EIS to address the 
possibility of WIPP not opening in the near future. DOE believes the 
materials could be safely stored at Rocky Flats after any processing con
ducted at Rocky Flats under Alternatives 1, 2, 3 and 4. 

The impacts analyses are presented in Sections 4.21, 4.22 and 4.23 and 
demonstrate that risks to the public and workers would be small (less than 
one latent cancer fatality) during both the normal processing and storage of 
all materials at Rocky Flats, and following postulated accidents. This is true 
for all processing options, whether at Rocky Flats, the Savannah River Site 
or Los Alamos National Laboratory. 

32-5: Starting in 1989, various efforts aimed at treating mixed residues have 
been in progress both at Rocky Flats and at Los Alamos National Labora
tory. One of the drivers for treating the residues was the Residue Agree
ment and Consent Order between DOE and the State of Colorado, identified 
in Section 3.1.10 of this EIS. Many new technologies were identified, studied, 
and later discarded due to inefficiencies or flaws found in the processes 
applicable to plutonium residues. Out of the studies came such innovative 
technologies as salt distillation, mediated electrochemical oxidation, pyro
oxidation, vitrification, catalytic chemical oxidation and sonic wash. All of 
these have been evaluated in this EIS. An additional process, cold 
ceramification, has been added subsequent to the Draft EIS. Opportunities 
have been available since Rocky Flats shut down to investigate new, 
innovative technologies. Although the work described above has been 
ongoing, an integrated program plan for developing new residue treatment 
technologies did not exist before 1994. 

The Defense Nuclear Facilities Safety Board Recommendation 94-1 (see 
Section 1.5.14), dated May 26, 1994, required that an integrated program 
plan be formulated to "convert within two to three years the materials (Pu 
metals, oxides, and residues) to forms or conditions suitable for safe interim 
storage ... " and further recommended that "a research program be estab
lished to fill any gaps in the information base needed for choosing among 
the alternate processes to be used." 
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Rocky Flats has completed the technical developmental work covered by 
the integrated program plan and is in the process of placing the materials in 
safe, stable conditions. For the research program, trade studies for each of 
the plutonium-bearing material groups were completed between mid-1995 
and late-1996 (see Appendix C, Section C.2). The Plutonium Salts Trade 
Study, for example, was completed in November, 1995, and the Ash 
Residues Trade Study was completed in October 1996. The Rocky Flats 
Cleanup Agreement was issued on July 19, 1996 (see Section 5.1.4.1). The 
Finding of No Significant Impact for the Solid Residue Treatment, Repackag
ing and Storage Environmental Assessment was issued in April 1996 for the 
stabilization and safe storage of residues. The Notice of Intent for this EIS 
was issued in November 1996. One year later, in November 1997, the Draft 
EIS was issued for comment. The stabilization of below-safeguards termina
tion limit residues began in early 1998 and is ongoing. 

32-6: A technical review panel comprised of plutonium experts from Rocky 
Flats, the Savannah River Site, Los Alamos National Laboratory, Lawrence 
Livermore National Laboratory, and DOE Headquarters reviewed the 
technologies that could be used t;:> process the Rocky Flats plutonium 
residues and scrub alloy. The technology and site screening process is 
described in Section 2.9.2 of this EIS. The consensus of this group was used 
as the basis for determining which technologies to analyze in this EIS. The 
technologies considered ranged from proven technologies to ones that are 
still under development. Several technologies considered in this EIS, 
including salt distillation of pyrochemical salts, are in the latter stages of 
development and, in the opinion of the panel, could be implemented in the 
1998-2004 timeframe required to close Rocky Flats by DOE's goal of 2006. 
Other technologies, including the Glass Material Oxidation Dissolution 
System, were considered to be further from implementation and were 
eliminated from further consideration because of timeliness and technical 
immaturity. (See EIS Section 2.9.3.) 

Cold ceramification of incinerator ash residues has been analyzed and is 
included in the Final EIS. This technology is discussed in Section 2.4 and 
Appendix C. Incinerator ash is the only material category for which all of 
the data necessary to demonstrate the applicability of cold ceramification are 
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available. Impacts associated with cold ceramification processing of incinera
tor ash residues are presented in Section 4.2. DOE does not consider that it is 
necessary to reissue the Draft EIS because the impacts and process steps of 
this newly emerging technology are similar to cementation, which was 
evaluated in the Draft EIS. DOE, however, is providing a 45-day comment 
on this issue and certain technology options as they may pertain to those 
materials for which a variance to safeguards termination limits was granted 
since the Draft EIS was issued for public comment. n 
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A nation.! 41ii4nu of organiutions lllf»'king to 11tit:Jnu its~US 
of "uclear wr•pt~n; prot.hl.ctirm ami WiiStc ckan-up 

February 4, 1998 

Mr. Charles Head 
Oftlc:e of Nuclear Materials end Srabillratlon (BM-<iO) US Deparunent of Energy 
1000 Independence Avenue, SW 
WashingtOn, DC 20585 

Dear Mr. Head: 

The Alliance for Nuclear Aocounrabllity (ANA) appreciales tbe opportunity to 

=~=~~~-~=:~~tof 
Enviroamental Technology Site, ~2770, November 1~. 
ANA (formerly tbe Military Production Netwadr.) is a national alliaDce of aver 30 
local, n:gi0118l and. national orpnizatioos wadr.in& to addrc.ss lnucs of I!Uclear 
weapons production and waste clean-up. M""l ANA member groups are from 
cormniUli.tie• In the shadow. ofDepartmellt ofllllergy (DOl!) nuclear weapons 
facilities. 

It is imperative tba~all lutonlum bearing materials be handled In manner such that 
concerns n:ganling ifcratioo, safe storage, and eavlronmontal iiiiCgrity arc 
minimblcd. We fiJ that the~ altemall- oudined in !he EIS fail to.,_ 
these aitaia, and thus find the DEIS deficient. Followiog arc our cateemS and • 
proposal for moving fOIWanl • 

Proliftntion 
I) The DEIS states, "The concentnotion of plUIOCium In appl'Ol<imalcly 42,000 lq: 
(93,000 lb} of Rocky FlaiS residues could be lltlrll:llw fer theft as a source of 
plutOnium (about 2,600 kg [S,700 lb]} for use in nnclcar """'J>OIIS or odler tttrorisl 
device$. Similar concerns exist for the 700 kg (1,540 lb) of ICtUb alloy containing 
nearly 200kg (440lb} ofplutoniurnCUJTelldy in aoragcat Rocky 7!:.]:· 1-4) 
ANA believes that protilcratioo concerns should be a driving factor • lhe 
decisions in the DEilS. We arc wry concerned that the Department of.Enc:rzy is 
planning to separate a sianifu:ant portion of this phuadum and put It in neaL 
weapons usable fonn. This is ~slble from a materials prolifentioll 
perspeo:tive; and sends the wrocg ~ to the intonWional ccmmunity • 
Altm>atives in tbe DEJS that n:ault m tbe oeparadon ol plotonlurn sbould be 
rejected. 

2} As proliferation concerns ohool.d be a driving faciOr fer decisions regarding 
treatment of residues, no further variances from safeguard temlinatioa fimits Rbould 
be granttd. Any variances recently granted should be .--xamlned and subject to a 
public process. 

Additional Concerns Regarding Plutonium Scparatim 
3) Proctssing at the Savannah River Site (SRS) would occur in agln1 canyons. 
These canyons are old, unsafe, expensive faclllties that sbould be shut down at tbe 
eirliest poosible date. It is clear that proc:casiq Ielidues and ICI1l:b alloy using tbe 
PUREX process at Savannah RiverS~ will exlelld tbe life of the canyons. DOB 
should pursue non-separation alternatives and expedite closure of tile SRS caeyom. 

-..~· .. -..: ...... 
Olnl:ril><>l: 
A.t..,._MA Se:MdeOffice: 19l(Nonh ;.(tbSt., t.f07.Stattk. WA ~IM,106/547·'17,, Far.: 2.061s.f7~7151 

W..h;"C'""' OCOffio.-, 180118thS< NW.f~l. Woohlns..._ DC ~.l0218l~668,r.,llllll3<-9S" 
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33-2 

33-3 
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AccoUNTABILITY 

Response to Comment No. 33 

33-1: DOE agrees that nuclear nonproliferation considerations should be an 
important factor in deciding the processing technology for each of the 
Rocky Flats plutonium residues and scrub alloy. Nuclear nonproliferation 
considerations are discussed in Section 4.1.9 of this EIS. None of the actions 
evaluated in this EIS, including those that involve plutonium separation, 
would result in a substantial increase in proliferation risk. All of the materi
als being considered in this EIS are covered by Defense Nuclear Facilities 
Safety Board Recommendation 94-1 (see Section 1.5.14) and must be 
stabilized to address immediate health and safety concerns associated with 
existing storage conditions. As described in Section 1.5.12, any chemical 
separation operations performed on these materials would be conducted in 
the process of accomplishing this health and safety related stabilization and 
to prepare the materials for disposal or other disposition (thus ending 
ongoing health and safety concerns associated with indefinite storage). If 
DOE decides to separate plutonium from residues and scrub alloy, the 
processing would occur in secure facilities. The plutonium would then be 
guarded in secure facilities, along with the much greater quantity of 
plutonium already stored there, to provide protection from thre'l.ts of theft 
and diversion. Furthermore, DOE, consistent with broad United States 
policies, has made a commitment not to use this plutonium for nuclear 
explosive purposes. DOE is developing a plutonium disposition program 
and is preparing the Surplus Plutonium Disposition EIS, which is described in 
Section 1.5.7 of this EIS. 

DOE does not agree that separating plutonium from scrub alloy and some 
residues would send the wrong signal to the international community 
because these actions would occur in the course of closing a nuclear weap
ons production facility. On the contrary, by ending the nuclear weapons 
production capabilities at Rocky Flats, the United States is sending the right 
signal to the general international community and, in particular, to the other 
nations with nuclear weapons. The United States Government encourages 
de-weaponization programs by other nuclear weapon states, and is actively 
involved in promoting such programs in the former Soviet Union. 
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4) The DEIS states, "If Rocky Flats plutonium residues and scrub alloy processing were 
responsible for exlending canyon operations, then the ex1e11sion of canyon operations would be 
fully charged to the Rocky Flats program. Canyon operations costs exceed $3.2 million per 
month. If the processing of Rocky Flail; materials were also responsible for deferring the 
shutdown of a canyon, it would generate even higher costs fOI' continued surveillance and 
maintenance." ( 4-113) It is clear that the processing of Rocky Flats residues and scrub alloy 
would extel1d the life of tile c~myons. Since there are other management options for the residues 
and scrub alloy, since the DEIS slates that all proposed management a_pproaches have "low 
risk" to the worker and public ( 4-132), and since it is clear that proce$Sillg ofresiduel5 and 
scrub alloy in the SRS canyons will extend their life, then the Rocky Flats program should be 
prepared to pay all aforementioned 005ts. We note that the referenced operational cost seems 
low and would appreciale further inf01m11tion explaining )law DOE anived at this cost estinlau:. 

5) Salt distillation is identified as a highly uncertain rechnology that would leave pllliOIIium 
with a high americium content. This plutonium will have special storage 811d transpartation 
~equirements. Accmding to the DEIS wo!Xer radiation ~swill ·likely be higher than 
those analyzed in the Storage and Disposition Programmatic EIS for SIOI'age and transportatio!l 
of weapons-usable plulor!ium. DOE should reject the salt distiUation altemative and concentrate 
on non-separation technologies for treatment of the residues. 

Safe Storage and Disposition 
6) For the safety of workers .at Rocky Flats and the surrounding public, it is i~ that 
residues and scrub alloy are treatro to ensure that they are in a stable and safe form for long· 
term storage. lrnmobillzation in a robust matrix would provide for stable storage, and could 
prevent theft and utilization of these materials as a terrorist weapon (dispersal weapon or for 
use in a warhead). As the opening of the Waste Isolation Pilot Plant (WIPP) rnay be 
llerminated or significantly delayed. due !Q safety and technical problc!IIS, treatment should nor 
be driven merely by WIPP Waste Acceptance Criteria. 

7) Plans to slrip residues to WIPP are unacceptable as the facility has not been demollSirated to 
be safe for any period of time, let alone the dangerous life of the waste. Furthennore, 
transportation of residues poses an unnecessary risk to millions of people living along the 
transportation corridor. 

Transportation 
8) Transportation of residues for processing at other sites is unacceptable. Such transportation 
would put millions of people along the transportation corridor at risk. DOE's own analysis 
shows that the lrighest risk !Q the public from the preferred alternatives resubs from 
transportation of residues. (p.4-132) 

Other 
9) Facilities at Savannah River Site and Los Alamos National Laboratory will need to gain 
RCRA permits or a RCRA waiver in order to process residues. [tis troubling that the 
Department is considering pursuing a waiver on this important matter. Thi<l cuts the public out 
of the process entirely, and is unacceptable. [t is poor planning for DOE to stake so much on 
facilities which do not have propa permits, and DOE should either abandon tho!;e plans or 
analyze a second preferred option in case the nocessary authcrization is not granted. 

10) The 2006 plan, a draft document, and its goal of accomplishing as nmch work as a 
possible by 2006 is a driving factor behind the decisions reached in this EIS (1-8). While 
putting these materials in a stable form quickly is important, it is not appropriate for a draft 
plan, that bas come under heavy public aiticisrn, to direct the outcome of this EIS . 

33-4 

33-5 

33-6 

1 33-7 

1 33-8 

33-9 

1 33-10 

RESPONSE TO COMMENT 
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33-2: Requests for variances are decided on a case-by-case basis, in light of 
the technical and policy considerations applicable to each request. Section 
1.2 discusses conditions under which a variance to safeguards termination 
limits may be applied. Section 1.3.1 identifies materials that have received a 
variance and introduces Alternative 4, Combination of Processing Technolo
gies, to address materials for which a variance from safeguards termination 
limits has been granted. 

As described in Section 1.2.1, DOE may grant a variance to the safeguards 
termination limits when the site demonstrates that the processing method 
for the material, the controls in place for normal handling of transuranic 
waste, and the limited quantity of special nuclear material (e.g., plutonium) 
present in any particular place and time preclude the need to take additional 
measures to address threats of diversion and theft. 

33-3: The Savannah River Site canyons are being considered for processing 
of a limited quantity of plutonium residues and scrub alloy. A major 
consideration in using the canyons for processing residues and scrub alloy is 
that the materials are handled remotely, resulting in lower worker radiation 
exposures than do the glovebox operations at Rocky Flats, low technical 
uncertainty, or low cost. The canyons have been maintained and upgraded 
during their life cycle to ensure continued operability. Furthermore, they 
are currently safely operating, demonstrating their ability to safely process 
nuclear materials. Processing the materials in the preferred alternative 
described in Section 2.5.2, would not require extending the operating life of 
the canyons as these facilities would be processing other previously
scheduled materials. 

The Savannah River Site Chemical Separations Facilities Multi-Year Plan, 
described in Section 1.5.13 of the EIS, presents the results of an evaluation of 
various operational strategies for the nuclear material chemical separation 
facilities (F- and H- Canyon facilities) at the Savannah River Site. 

33-4: See response to Comment 31-10. 

33-5: In Section 4.17.7 of this EIS, salt distillation of Item Description Code 
409, electrorefining and molten salt extraction salt residues, is described as 
being among the processes carrying the "highest technical and economic 
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The DEIS is fundamenlally flawed and should be revised and reissued The DEIS should 
examine treatment options that emphasize nonproliferation, safe storage, and environmental 
integrity. On site itrunobilizatioo in a small scale facility would lilr.ely be the best option to ma:t 
these criteria. The resulting material should be fed into the sutpl.ll8 plutonium stockpile for 
disposition. Therefore, the DEIS should examine innovative technologies that meet the above 
criteria and minimize worker and public exposurc. Two technologies that should receive 
pal'ticular attention are the "Glass Material Oxidation and Diss()]ution System" (GMODS) 
which is being developed at Oak Ridge, and the cold ceramification being developed at INEEL. 
DOE should consider immobilizing plutoniwn bearing materials in small cans for incocporation 
into the "can in canister" disposition option at Rocky Flats and as a large monolith. 

Cold ceramification is not analyzed in the DEIS. However, RFFO is considering a pilot project 
to further assess the applicability of this r.echnology. This technology should receive further 
investigation. However, this assessment should occur in the context of the DBIS. 

GMODS is a one step immobilization system for bulk heterogeneous materials. Being a one 
step system worker exposure is minimized. According to the "Plutonium Sand, Slag, and 
Crucible: Trade Study Volume II", "The main process advantage of the GMODS process is that 
nearly every conceivable residue can be treated, not just pyrochemical salts. Because of the 1 33-11 
boron oxide and rare earth's in the glass, criticality is not an :issue in storage. Thus, storage is 
less restricted and considerably cheaper." (Vol. II, section V}. The U'ade study docs not analyze 
GMODS further, presliillllbly due to concerns regarding technical maturity. Brief statements 
dismissing GMODS on technical maturity grounds appear in other lrade studies. The OBIS also 
diRmisses GMODS on the grounds of timeliness and technical maturity. However, nowhere in 
these documents is there an adequate justification of this conclusion. The total cost of the 
residue program is estimated to be $520 million. The above refercnced trade study estimates 
that development of the GMODS technology will take approximately three years and cost 
approximately $16 million to develop (note- $17 million i$ being spent on development of 
processes connected with the residue project (p.1-1031, and salt distillation is still in 
development). This cost and time frame is not at out of line with the requirements of the residue 
program. In fact, since it is a one step process designed 10 produce a high quality glass 
monolith, GMODS may actually cost less in the long run. It deserves a thon)Ugh examination, 
with an opportunity far public review and IXImlnellt. 

Immobilization technologies should be consldered for: 1) the ability 10 immobilize materials in 
small cans for inoorporation into the "can in canister" disposition option; and 2) the ability to 
fonn a large monolith at R.oclcy Flats. ANA notes that the Plutonium Sand, Slag, and Crucible 
Trade Study, Vol. U indicates that the "can ln canister" approach is workable for most 
residues, and appears to be capable of satisfying DNFSB recommendation 94-1. (VoL U, 
section V). 

ANA trusts that these comments will prove helpful to the Department of Energy, and we look 
forward to your response. Should yon have any questions regarding these comments please 
feel contact Susan Gordon at 206· 547-3175 or Maureen Eldredge at 202-833-4668. 

Sincerely, .-·, o(p_t ~ 
\.)J~~ \ \ \"'r;JJ}f\ 

Susan Gordon · 
ANA Director 
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risk" of the materials in this EIS. This does not mean that DOE considers this 
technology to involve high risk, but that among the technologies described 
in this EIS, it would be accompanied by the most uncertainty. The salt 
distillation technology is a proven technology, which has been well demon
strated on a pilot scale with plutonium residue materials, although optimiza
tion studies are ongoing and final designs of production equipment remain 
to be completed. By their nature, the pyrochemical salts have a higher 
americium content than other plutonium residues and scrub alloy. Precau
tions, including special operating procedures and extra shielding, would be 
used to protect workers and the public during processing, transportation 
and storage. The radiation exposure to the worker population for blend 
down, the non-separation technology for pyrochemical salts analyzed in this 
EIS (Table 4-12 of the EIS), would be the highest among the technologies for 
both molten salt extraction and electrorefining salt residues and direct oxide 
reduction salt residues. The preferred alternative for both material catego
ries would have a lower radiation exposure than would blend down. 

33-6: See response to Comment 31-5. 

33-7: The potential environmental impacts of shipping transuranic wastes to 
the Waste Isolation Pilot Plant (WIPP) and the impacts of disposal at WIPP 
were analyzed in the Waste Isolation Pilot Plant Disposal Phase Final 
Supplemental Environmental Impact Statement (WIPP SEIS-II), described in 
Section 1.5.4 of this EIS. The impacts analysis shows that the transportation 
of residues would pose less risk than continuing to store them at Rocky Flats 
for the indefinite future. DOE has summarized and incorporated by 
reference the impacts of shipping transuranic waste from Rocky Flats and 
other sites in Appendix E, Section E.6 of this EIS. 

The amount of transportation that would occur based on this EIS is depen
dent on the processing technology that would be selected in the Record of 
Decision for each plutonium residue and scrub alloy. Under the preferred 
alternative described in Section 2.5.2, most of the materials considered in this 
EIS would be repackaged (with stabilization as necessary) at Rocky Flats, 
with minimal shipments to Los Alamos National Laboratory and Savannah 
River Site for offsite processing (3 and 39, respectively). Section E.6 shows 
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that the incident-free radiological risk to the public in the form of latent 
cancer fatalities from transportation would be less than one fatality. The 
accident risk to the public, including latent cancer and traffic fatalities, would 
also be less than one. 

The Type B packages that would be used to transport plutonium residues 
and scrub alloy are designed to withstand the test conditions described in 
Section E.3.1 of this EIS, which are representative of extremely severe 
accidents (estimated to be more severe than 99 percent of all accidents that 
could occur) and still contain the packaged radioactive contents. Type B 
packages have been used for years to ship radioactive materials in the 
United States and around the world. To date, no Type B package has ever 
been punctured or released any of its contents, even in actual highway 
accidents. Section E.3.1 of this EIS describes that the Type B package is 
extremely robust and provides a high degree of confidence that, even in the 
unlikely event of severe accidents, the integrity of the package will be 
maintained with essentially no loss of the radioactive contents or serious 
impairment of the shielding capability. Furthermore, DOE has a safe record 
in transporting such material (i.e., residues have been safely transported 
from Rocky Flats to the Savannah River Site during the 1960s to 1980s). 

Emergency Management considerations are described in Section 2.8.3 of the 
EIS. This section also explains the responsibilities of Federal, State, local and 
Tribal agencies in responding to an incident involving a DOE shipment 
within their jurisdiction. 

If the decision is made to process some of the plutonium residues and/or 
the scrub alloy at the Savannah River Site, only Type B packages would be 
used to transport the material. 

33-8: The amount of transportation that would occur based on this EIS is 
dependent on the processing technology that would be selected in the 
Record of Decision for each plutonium residue and scrub alloy. Under the 
preferred alternative described in Section 2.5.2, most of the materials 
considered in this EIS would be repackaged (with stabilization as necessary) 
at Rocky Flats, with minimal shipments to Los Alamos National Laboratory 
and Savannah River Site for offsite processing (3 and 39, respectively) . 
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Section E.6 shows that the incident-free radiological risk to the public in the 
form of latent cancer fatalities from transportation would be less than one 
fatality. The accident risk to the public, including latent cancer and traffic 
fatalities, would also be less than one. 

For the Final EIS, DOE has performed an analysis using the computer code 
of Analysis of Dispersal Risk Occurring in Transport Code (ADROIT). The 
purpose of this analysis was to show how much different the risk estimates 
would be if more credit were taken for the Safe Secure Trailer's inherent 
safety features. DOE analyzed the scrub alloy shipments to the Savannah 
River Site and several selected shipments to Los Alamos National Labora
tory using ADROIT. The results are contained in Section E.6.4 of this EIS. 

33-9: The Resource Conservation and Recovery Act (RCRA) discussion in 
Appendix B, Section 8.3, of this EIS has been updated to clarify RCRA status 
of the materials. Rocky Flats will obtain any necessary RCRA permits prior 
to treating any residues at the site. Facilities at the Savannah River Site and 
Los Alamos National Laboratory do not need to obtain RCRA permits or 
waivers in order to process residues; RCRA only applies to the storage, 
transportation, treatment, and disposal of residues containing hazardous 
constituents (mixed waste). The residues identified as potential candidates 
for processing at the Savannah River Site and Los Alamos National Labora
tory were initially identified as either non-hazardous under RCRA or initially 
identified as RCRA mixed residues in the draft EIS. Recent characterization 
has determined that these residues do not contain hazardous constituents. 

Plutonium fluorides recently have been designated as feedstock for the 
Savannah River Site and are, therefore, not managed under RCRA as 
hazardous waste. Sand, slag, and crucible and pyrochemical salts have been 
determined to be non-hazardous under RCRA. Scrub alloy is not a RCRA 
designated waste. 

Implementation of the alternatives described in Chapter 2 of this EIS would 
not result in the shipment of mixed wastes to Los Alamos National Labora
tory. As described in Tables 2-8 through 2-26 of Chapter 2 of this EIS, direct 
oxide reduction salt residues and molten salt extraction/electro-refining 
residues are the only types of residues that are candidates for processing at 
Los Alamos National Laboratory. These salts have recently been shown by 
recharacterization to not be reactive under RCRA. 
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33-10: See response to Comment 31-6. 

The purpose and need for agency action, as stated in Section 1.2, is to 
process certain plutonium residues and scrub alloy currently in storage at 
Rocky Flats to address immediate health and safety concerns associated with 
existing storage conditions, raised by the Defense Nuclear Facilities Safety 
Board in Recommendation 94-1 (see Section 1.5.14), and to prepare the 
materials for offsite disposal or other disposition, while supporting site 
closure and limiting worker exposure and waste production. In addition to 
the Defense Nuclear Facilities Safety Board Recommendation 94-1, DOE is 
also taking steps to comply with the Residue Compliance Agreement and 
Consent Order with the State of Colorado (Consent Order No. 93-04-23-01), 
in the effort to stabilize and process these residues for safe storage and 
transportation to final disposition. Rocky Flats' ability to safely and effec
tively determine the appropriate disposition path for these materials and 
successfully transport these materials off-site is required to comply with this 
Consent Order. 

33-11: The EIS (Sections 2.3 and 2.4) analyzes several types of on-site 
immobilization. Vitrification is considered for the ash residues, high
efficiency particulate air filter media residues, sludge residues, glass residues, 
graphite residues, inorganic residues, and scrub alloy. In addition, on-site 
encapsulation or vitrification is considered for the plutonium-rich material 
obtained in the sonic wash process for combustible residues, all filter media 
resides, and glass residues. Cementation is considered for ash residues in 
Alternatives 1, 2, and 4. 

Cold ceramification of incinerator ash residues has been analyzed and is 
included in the Final EIS. This technology is discussed in Section 2.4 and 
Appendix C. Incinerator ash is the only material category for which all of 
the data necessary to demonstrate the applicability of cold ceramification are 
available. Impacts associated with cold ceramification processing of incinera
tor ash residues are presented in Section 4.2. DOE does not consider that it is 
necessary to reissue the Draft EIS because the impacts of this newly emerg
ing technology are similar to cementation, which was evaluated in the Draft 
EIS. DOE, however, is providing a 45-day comment on this issue and certain 
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technology options as they may pertain to those materials for which a 
variance to safeguards termination limits was granted since the Draft EIS 
was issued for public comment. 

A technical review panel comprised of plutonium experts from Rocky Flats, 
the Savannah River Site, Los Alamos National Laboratory, Lawrence 
Livermore National Laboratory, and DOE Headquarters reviewed the 
technologies that could be used to process the Rocky Flats plutonium 
residues and scrub alloy. The consensus of this group was used as the basis 
for selecting the technologies to be analyzed in this EIS. The technology and 
site screening process is described in Section 2.9.2 of the EIS. The technolo
gies considered in this process range from proven technologies to ones that 
are still under development. Several technologies considered in this EIS, 
including salt distillation of pyrochemical salts, are in the latter stages of 
development and, in the opinion of the panel, could be implemented in the 
1998-2004 timeframe required to close Rocky Flats by DOE's goal of 2006. 
Other technologies, including the Glass Material Oxidation Dissolution 
System, were considered to be further from implementation and were 
eliminated from further consideration because of timeliness and technical 
immaturity. DOE believes that its reasoning, i.e., that the Glass Material 
Oxidation Dissolution System technology is not technically mature enough 
for consideration in this EIS, is still valid (see EIS Section 2.9.3). 

Plutonium metal and oxide separated from the plutonium residues and 
scrub alloy in Alternative 3 (Process with Plutonium Separation) would be 
disposed of in accordance with decisions reached under the Surplus Pluto
nium Disposition EIS described in Section 1.5.7 of this EIS. The "can in 
canister" technology is one of the alternatives considered in that EIS. 

See also response to Comment 33-1 regarding nuclear nonproliferation 
considerations. 
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CoMMENTOR No. 34: DEPARTMENT oF THE ARMY, 
CORPS OF ENGINEERS, OMAHA DISTRICT 

·-·. ~•m~~ 
Plllllllin& Division 

Mr. Charles Head 
U.S. Department ofllllergy 

DEPARTMENT OF THE AIIMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

215 NORTH 11TH STREET 
OMAHA. NEBRASKA 88102·ol9'f8 

February 3, 1998 

Office ofllnvironmental Management, EM-60 
1000 Independence Aveooe, SW 
Washington, D.C. 20585-0001 

Dear Mr. Head: 

We have given cunory review to the Draft Environmental Impoet Statement (EIS) on 
Management of Certain Plutonium Residues and Scrub Alloy Storod at tho Rooky Flats 
Environmental Technology Site, datod November 1997. 

It is our understanding, as idcntifiod in your EIS, that treatment of the residues and alloy 
will require no new construction and that your project win result in no impo<:ts to ecological 
resources. 

Therefore, we have no comments to offer. We thank you for the opportunity to review 
thisEIS. Point of contact for this review is Mr. Randy Sellers of our stall' at (402) 221-3054. 

Si!ICCI'e!y, 

~!_ftt-, 
ff!jM. ThOmas 

nvirorunental Analysis Branch 
Plannmg Division 

,........,Oti*Ar:c:)fCtet!P,._, 

34-1 

REsPoNsE To CoMMENT 

CoMMENTOR No. 34: DEPARTMENT oF THE ARMY, 
CORPS OF ENGINEERS, OMAHA DISTRICT 

Response to Comment No. 34 

34-1: In response to this comment and others, DOE has revised its evalua
tion of the No Action Alternative (Alternative 1) to explicitly analyze the 
impacts from continued storage of stabilized residues and scrub alloy at 
Rocky Flats until a decision is made concerning their ultimate disposition. A 
storage period of 20 years was used for the purpose of analysis. A discus
sion of interim storage has been added to Sections 2.3, 2.4 and 2.5.1 of this 
Final EIS and the associated impacts have been added to Sections 4.2 
through 4.11. For the other alternatives, a discussion of continued storage of 
processed material has been added to Section 4.14 of the Final EIS to address 
the possibility of WIPP not opening in the near future. 

DOE notified Mr. Randy Sellers (the point of contact for the Planning 
Division of the Army Corps of Engineers) on February 25, 1998, about the 
changes regarding storage discussed above. 

i 
~ 
~ 
I 

~ 
(:! 
~-

o.Q., 
if 
;;p 
"'" ~ 
~ 
~ 
;::;· 
i" 
6· 
;:! 

~ a 
~ 



...... 
N 
<5'. 

CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE 

~bruary 4. 1998 

Mr. Omleo R. Head 
US Department of Energy 
Office of &wironmental MaNgernent, EM·60 
l(l(X} Independence Avenue, SW 
Watihington, DC 20585·0001 

Dear Mr. Head; 

~LLIANCE 

I am writing as coordinator of the Oak Ridge Environmental Peace Al)iall(@, a grassroots publk tnh!n'St 
group representing more that\ 600 eiti::teru who live in East tennessee, in rege.rd to the Draft .Environmen
tal Impact Statement on the Management of Certain Plutoolum Reoidueslllld S<rub Alloy Stored at the 
Rocky Fle.ts Envjrorunental Technology Site. 

Tt Is uruorl\mAte that the Department of Energy has, in scheduling public hearings on Rocky Plats pluro
nium residu<!S, behaved os though the Issues rllioed by this decision are of Interest only to the local com· 
munities near Roc:ky Flats, Los Alamo15 and Saval\l\ah River. What thb country does with excess nuclear 
weapons-capable materinlls of great import tmd a matter ollnterest for all its citb:et'IS. 

It is oven more lntereotlt\g to us who are Impacted by thettansporlation of this material under the 
Department's proposal to move the ma"'rial from Rocky Flals lo Savannllh River for procouing. Acrord
ing to the Draft E!S, page 33, more thlltl 200 truckloads of this extremely dangerous nutteriltl would be 
s«:heduled to t:ravel through our state if the Depel"tment selacts, an alternative requtring shipment ot 
Savannah River. 

What Is particularly troubling is that there is no reason 1<> :ohlp these materials in an unstable slate from 
Rocky Flats to Savll!llleh River. MA>st II not all of the residues can be .. tely treated, stablilzed In a vitrified 
form, at Rocky Flab IUld siOn!d there for the time being. Some courogeous citizens groups Jn Rocl.y Plals, 
bucking the trend ofNot·ln·My·llack·Y•rd. have even endorsed thi• all.,motlve. 

We are writing to urge the Department to do the safest lhing with plutonium retidues. Treatment at Rocky 
Flat.ct is an alternative that is a win for most pcvties--thotle who wllllt the material dealt wlth m the least 
dangerous way, those w·ho live along PQtfntial transportation routes, those who want safe storage of these 
ma""ials-everyone except those who see a pork·barrel opportunity in South Carolina. Pursuit ol any 
alternative requiring transportation across the country will only fLuther tOf\flrm those critics of the 
Department who accuie it of pleyin,g a ~thell game with nuclear wa&teos. 

We object In the strongest possible tenms to alternatives which would unn~sarlly expose the citizens ol 
~neasee to ri.1ka from transportation of this rreteriAI. Take<:areoi it where it is. 

Sincerely, 

~~~~~tor 
oak Ridge- Environmental Peace Alliance 

1 oo Tusa Ad, Suite 4A 
phone: 423 483 8202 

Qak Ridge, TN 37830 
fax: 423 483 9725 

35-1 

35-2 

35-3 

35-4 

REsPONSE TO CoMMENT 

CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE 

Response to Comment No. 35 

35-1: DOE considers that the public nationwide has been fully informed of 
the proposed action to prepare the Rocky Flats plutonium residues and 
scrub alloy for disposal or other disposition. Chapter 9 describes DOE's 
public involvement process for this EIS. Initially, the public was informed by 
announcement of DOE's intent to prepare this EIS through a notice pub
lished in the Federal Register, explaining DOE's preliminary plans for the EIS 
and requesting public comments on the scope of the EIS (Federal Register 
VoL 61, No. 224, p. 58866). Next, after preparation of the draft of the EIS, 
DOE announced the availability of the draft document nationwide in the 
Federal Register (Federal Register VoL 62, No. 227, p. 62761) and mailed 
more than 900 copies of the Summary or full Draft EIS to individuals and 
organizations nationwide. Both the Federal Register announcement of the 
document's availability and the cover letter used to distribute the mailed 
copies pointed out that additional copies of the Draft EIS could be obtained 
through DOE's Center for Environmental Management Information by 
calling toll free to 1-800-EM-DATA. In addition, copies of the Draft EIS were 
placed in numerous public reading rooms and libraries. Locations of the 
public reading rooms are identified in the Chapter 9 of the Final EIS. DOE 
held a public comment meeting on the Draft EIS at each respective site: 
Rocky Flats, Los Alamos National Laboratory and the Savannah River Site. 
Issues raised at the public meetings are identified in Chapter 9 of this EIS. 
DOE has received 39 written submittals commenting on the Draft EIS which 
are reproduced and responded to in Chapter 9. 

As part of the process of preparing the EIS, DOE met with State and local 
officials from affected States in Kansas City, Missouri on April15 and 16, 
1997, and in Nashville, Tennessee on May 7 and 8, 1997, to discuss the 
potential shipments of Rocky Flats plutonium residues and scrub alloy to 
other DOE sites for processing. Although the timing and exact routes of 
these shipments would be classified because of the quantities of plutonium 
they contain, DOE reviewed its emergency response procedures and 
solicited participant responses on improvements to its shipping program. 
DOE is fully committed to working with the State and local communities 
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CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE (CONT1D) 

REsPoNsE TO CoMMENT 

CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE (CONT1D) 

along the transportation routes to promote the safe passage of these 
potential shipments. Additionally, DOE sent each attendee of the meeting 
ten copies of the summary and ten copies of fact sheets to distribute in their 
local area. 

In addition to the above meetings, DOE held two public scoping meetings -
one on December 3, 1996, at Rocky Flats and one on December 12, 1996, in 
North Augusta, Georgia, near the Savannah River Site. Comments were 
received on many issues, including transportation risks. The EIS discusses 
transportation in Appendix E and addresses transportation concerns raised 
at the scoping meetings and in comment letters in Chapter 9 of this EIS. 
Section 2.8 describes in detail the containers and trucks that would be used 
to transport the residues and scrub alloy. Chapter 4 and Appendix E present 
the results of the detailed technical assessments performed to evaluate the 
risks associated with normal transportation and following postulated 
accidents. 

35-2: The amount of transportation that would occur based on this EIS is 
dependent on the processing technology that would be selected in the 
Record of Decision for each plutonium residue and scrub alloy. Under the 
preferred alternative described in Section 2.5.2, most of the materials 
considered in this EIS would be repackaged (with stabilization as necessary) 
at Rocky Flats, with minimal shipments to Los Alamos National Laboratory 
and Savannah River Site for offsite processing (3 and 39, respectively). 
Appendix E, Section E.6, of this EIS, shows that the incident-free radiological 
risk to the public in the form of latent cancer fatalities from transportation 
would be less than one fatality. The accident risk to the public, including 
latent cancer and traffic fatalities, would also be less than one. 

The Type B packages that would be used to transport plutonium residues 
and scrub alloy are designed to withstand the battery of tests described in 
Section E.3.1 of this EIS, which are representative of extremely severe 
accidents (estimated to be more severe than 99 percent of all accidents that 
could occur) and still contain the packaged radioactive contents. Type B 
packages have been used for years to ship radioactive materials in the 
United States and around the world. To date, no Type B package has ever 
been punctured or released any of its contents, even in actual highway 
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CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE (CoNT'D) 

RESPONSE TO COMMENT 

CoMMENTOR No. 35: OAK RIDGE 

ENVIRONMENTAL PEACE ALLIANCE (CONT1D) 

accidents. Section E.3.1 of this EIS describes that the Type B package is 
extremely robust and provides a high degree of confidence that even in 
severe accidents, the integrity of the package would be maintained with 
essentially no loss of the radioactive contents or serious impairment of the 
shielding capability. If the decision is made to process some of the pluto
nium residues and/ or the scrub alloy at Los Alamos National Laboratory or 
the Savannah River Site, only Type B packages would be used to transport 
the material. 

35-3: Under the National Environmental Policy Act, the Department is 
required to analyze all reasonable alternatives that meet the purpose and 
need for agency action. As described in Section 1.2 of the EIS, the purpose 
and need for agency action is to process certain plutonium residues and 
scrub alloy currently in storage at Rocky Flats to address immediate health 
and safety concerns associated with existing storage conditions, raised by 
the Defense Nuclear Facilities Safety Board in Recommendation 94-1 (see 
Section 1.5.14), and to prepare the materials for offsite disposal or other 
disposition, while supporting site closure and limiting worker exposure and 
waste production. Additionally, DOE is committed to cleaning up and 
closing Rocky Flats in an accelerated manner, as described in DOE's "Accel
erating Cleanup: Paths to Closure" (See Section 1.5.11). 

The Savannah River Site is being considered under Alternative 3 for 
processing residues and scrub alloy because the materials are handled 
remotely, resulting in lower worker radiation exposures than do the 
glovebox operations at Rocky Flats, low technical uncertainty, or low cost. 
Furthermore, the canyons are currently safely operating, demonstrating 
their ability to safely process nuclear materials, and their use would be 
efficient because these facilities would be operating anyway. 

No materials would be transported from Rocky Flats to the Savannah River 
Site in an unstable state. 

Sections 2.4 and 2.8 describe the transportation requirements that must be 
met prior to any residue or scrub alloy shipment to the Savannah River Site. 

35-4: See response to Comment 35-2. 
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CoMMENTOR No. 36: WoMEN's AcTION FOR NEw 

DmECTIONS 

March4, 1991 •=!/Mta 
Mr. Clwtes R. Head 
U.S. DepartmeDt ofs-gy 
Ol!ioe ofl!nviroomeaul Manaaemen~ EM~ 
1000 lndepirulence A>'tllue, SW 
W&Jhin&ton, DC 20S8S-OOOI 

Dear Mr. Head: 

As coordinator of the Atlanta aftiliate ofWomen's Action for New Dinctions, lam writinl in 
rnaud to the Draft l!nvironmeotallmpact Statement (DEIS) on the Monagetnent ofCeruin 
Plutonium R.esidues and Scrub Alloy Stored at the Rocky flats EnWoomental Technology Site. 
strong oppose the suggested plan to I) ship the midues to the SaVIMOh River Site, and 2) 
reprocess tbo material at the SaVIMOh River Site. 

Women's Action for New Directioas (WAND) is a national orgeizalion whose mission is to 
empower women to act politically to reduoe militarism and violence, and to redirect excessive 
miliwy resouteta toward human and envirollmental neecls. 

Aecordina to the DEIS, more than 200 trUeldoads of this exuomoly dangerous material will be 
shipped !tom Rocky Fills to Savannah River for reproeessitts. The proposed transportation route 
enters GeorJia on lnterstate7S, comes directly into the metrOpolitan Adanta.,... and continues 
to Augusta on lnterstlte 20. The risks associated witb radioactive wute mnsportation. are 
astoulldina. Aft accident would be eatutrophie ill terms of public sakty and btalth, 
enviro1111tental clean-up, llicl·economie damage to the area. 

Shipping these muerials in an unstable stile from lloel<y Flats to SaVIMOh River is absolutely 
unneeeJsuy. Most, if not all, of the midues can be safely treated, $1abilized in a vitrified fonn 11 
Rocky Fills and $10red there for the time beins· Some environmeaul organizatioDi in Colorado 
have endorsed this a1ternatiYe rather than put such clan&erous materials on our highways. 

Reprooessin&, touted .as a means of stabilizing the material. is &ausbt with its ~'D proble~ 
Reprocessing il dangerous. promotes proliferation of nuclear materials, and contributes to the 
never-endina volume of waste thal no one seems able to find an adequate solution for. 

1 am writing to u!'le the Department afJ.aerzy to tmt the ptutonium residues 11 Rocky 
f!!!!. Treatment II Rocky Flats is a winning solution for all citizens: those of us who want the 
material clealt with in the least dangerous way, those of us who live atons the transpOnation 
routes, those of us who want ,.re stnrage of the materials closest to the point of origin. 

Sincerely, 

~~~ 
DianaLobrano 

Wom•n·a Atlian tar New Directions 

5399 Norlh Peaclltree Rood • Atlanta, Georgia 30338 
(770) 393·0748 Telephone'and FAX 

E·mail: WAND940aol.com 

36-1 

36-2 

36-3 

36-4 

REsPONSE TO CoMMENT 

CoMMENTOR No. 36: WoMEN's AcTION FOR NEw 

DmECTIONS 

Response to Comment No. 36 

36-1: The amount of transportation that would occur based on this EIS is 
dependent on the processing technology that would be selected in the 
Record of Decision for each plutonium residue and scrub alloy. Under the 
preferred alternative described in Section 2.5.2, most of the materials 
considered in this EIS would be repackaged (with stabilization as necessary) 
at Rocky Flats, with minimal shipments to Los Alamos National Laboratory 
and Savannah River Site for offsite processing (3 and 39, respectively). 
Appendix E, Section E.6, of this EIS shows that the incident-free radiological 
risk to the public in the form of latent cancer fatalities from transportation 
would be less than one fatality. The accident risk to the public, including 
latent cancer and traffic fatalities, would also be less than one. 

No materials would be transported from Rocky Flats to the Savannah River 
Site in an unstable state. Sections 2.4 and 2.8 describe the requirements that 
must be met prior to any residue or scrub alloy shipment to the Savannah 
River Site. 

The Type B packages that would be used to transport plutonium residues 
and scrub alloy are designed to withstand the battery of tests described in 
Section E.3.1 of this EIS, which are representative of extremely severe 
accidents (estimated to be more severe than 99 percent of all accidents that 
could occur) and still contain the packaged radioactive contents. Type B 
packages have been used for years to ship radioactive materials in the 
United States and around the world. To date, no Type B package has ever 
been punctured or released any of its contents, even in actual highway 
accidents. Section E.3.1 of this EIS describes that the Type B package is 
extremely robust and provides a high degree of confidence that even in 
severe accidents, the integrity of the package will be maintained with 
essentially no loss of the radioactive contents or serious impairment of the 
shielding capability. Furthermore, DOE has a safe record in transporting 
such material (i.e., residues have been safely transported from Rocky Flats 
to the Savannah River Site during the 1960s to 1980s). If the decision is made 
to process some of the plutonium residues and/or the scrub alloy at the 
Savannah River Site, only Type B packages would be used to transport the 
material. 
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CoMMENTOR No. 36: WoMEN's AcTION FOR NEw 

DIRECTIONS ( CoNT'D) 

RESPONSE TO CoMMENT 

CoMMENTOR No. 36: WoMEN's AcTION FOR NEw 

DIRECTIONS ( CoNT'D) 

Emergency Management considerations are described in Section 2.8.3 of the 
EIS and explain the responsibilities of Federal, State, local and Tribal agencies 
in responding to an incident involving a DOE shipment within their jurisdic
tion. 

Although the maximum number of shipments that could be transported to 
the Savannah River Site is 208 (See Section 2.8 of this EIS}, the preferred 
alternative (See Section 2.5.2) identifies 39 shipments that are destined for 
the Savannah River Site under this EIS. 

36-2: See Response to Comment 35-3. 

36-3: The EIS does analyze alternatives that would result in the separation 
of the plutonium from the residues, along with other alternatives that would 
result in disposal of the plutonium residues at the Waste Isolation Pilot Plant 
(WIPP) or continued storage of residues at Rocky Flats. All of the materials 
being considered in this EIS are covered by Defense Nuclear Facilities Safety 
Board Recommendation 94-1 (see Section 1.5.14) and must be stabilized to 
address immediate health and safety concerns associated with existing 
storage conditions. As described in Section 1.5.12, any chemical separation 
operations performed on these materials would be conducted in the process 
of accomplishing this health and safety related stabilization and to prepare 
the materials for disposal or other disposition (thus ending ongoing health 
and safety concerns associated with indefinite storage). The processing with 
plutonium separation that is discussed in this EIS as Alternative 3 is not 
reprocessing per se. It is the removal and purification of plutonium from 
existing residues in order to create more stable forms, which will be safer to 
store, transport, and dispose of in the future. 

The United States does play a leadership role in encouraging the reduction 
of worldwide stockpiles of weapons-usable fissile materials. In accordance 
with the President's nuclear weapons nonproliferation policy, the United 
States does not encourage the civil use of plutonium and, accordingly, does 
not itself engage in plutonium reprocessing for either nuclear power or 
nuclear explosive purposes. Furthermore, in July 1998, DOE published a 
Draft EISon Surplus Plutonium Disposition (see Section 1.5.7). The disposi
tion of any plutonium separated from the Rocky Flats plutonium residues 
and scrub alloy would be determined in accordance with decisions reached 
under that EIS. 

36-4: See responses to Comments 35-3 and 35-4. 
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CoMMENTOR No. 37: ALTERNATIVES IN AcTION! 

• 
ALTERNATIVES IN ACTION! 
.... o e..bln Cr'Mk Dr. 
~IU..ZOSf\5 

7Qt._ .. 7!S7~8Q0.4 -
Mr. Clw!es It Head 

P.O.CIDt~7 
0...... NO.anb!h. Nl28718 

704A377-5Ac'i5 

u.s. Deportmem of .Energy 
Olllc:eofEn>iroumootai~EM-60 
1000 fndopendcace Avenue, SW 
Wuhinaran D.C. 20515-0001 

March 19, 1991 

DMrMr.Heod, 

2'7<60 Altton Or. A& 
Abllr\ta.QA~7 

4041-4-M·~ 

Alternatives Ia Action! (AlAI) is a southeutem, &:!'U:!:""•'.mtf orr_ni.za!k'lf! ""'"9!1dr~ 
!"fl fur!:!"o.';' ani ~.l:!fiY !'t:f':ltm. .1...1 ~--director of AlAI, lam writiq in recant to the 
Draft Elrvitonmeatallmpect Sra~emem (UEi.:::; !:"! :~1! :..!':<~!:~-~~~ :~C"""'·~~ ;.:.:::"t"!~:m 
.Roe1io.N'!'! ant! St:tuh ~'\h-.•y :«t.'!'>:'i !It tf1e R.t.or.ity Fla1..5 Environmr:ntal Tec.hnolosY Site I 
str'ODgly GppOM the IUQHttd plan t{l 1) !Chi!' tht ~IM tra tlw:- S.•v~tfW•h ,:ti~ $;1_., "~ 
::) r-:-pr~.::-!'!1 rhe material at the Savannah River Site. 

AlAI works c:losdy with Women's Action for New('.!!~ ~W:\'!~>i!)~, !! !'!?'"i .. '"'i 
•.I!"J!!'!t1!!'i•.•!!. ti:-.J.t ~'!'~i kgida!i~ !a rcA-i!!ct ~easiw milillly resources toward 
humaa and envitomnen.tal ~. WAND ha."< !;.;en A~c.eessful in gtttiut;. .r.t.te 1..-: . .f.~'.r!!'l'l in 
si·-: ~\l!~':."li intf!Jil!.!':.'":<! ih!!~ is (i\.'l~':tet} !!.! h"!lpw·.:~ ;h~ r..afety or high level m~cJear waste 
shipments IDd a.Row areater pubJ~ input int~ rc:.:~e dti:~!ti~ 

.A.-:~~=-~!~ ~~ !:•E!S. ~ ~!!~ 21211) tretkloads of this extremely, dangerous 
radioKtive material could be thipped ~~ P.!::~:'}' !1:~ !: S>tVt.:"~~t: n:-::: t~r 
!'!'p~~!Smg. The rr~ !.!"~'1!\!!C!'!\ t"('I'J!t ~t'"' Georgia on lntcrsUte 7S, comes 
directJy into tbemctropolitu At1a~ 11re- :.nd t.(\'ttiml~ rfl •''!''~ "" '"''""'"·'~ ?:0 Thr
~id:-.e !!;"'~!"}~.~"t-1-.ith '·z,:liM-;_!h·o:= a:•:'"'!" l•·•r:.c~!nn are asrOUDdins. AA accideat 1VOUid 
be Cltaltrophicin ~ ofpublic.!~i:ty Hl'rl !. .. ...:aJtb, "'r~jhlnn'!~m¥1 dt"!'Ji-'".JP a~·.l !:-.:or.n....,.ic
damop to~the-. 

Shipp~these materi&ls in ll'l uns:.a}.~..: ."!:!!! ~ .. -"' !?'.;;.:-!.;· m.;.~:= '" '=:::~"!.'"'"!!•~ J'liv:-" 
h: !:.b:..>lute!y 1.!~~-:r::i(}'. Mos~. if r.u: aJ.!, nfth-:: !"!~~\!~\.:.Ill be safely treated, stabilized. 
in a vitrified fonn at Rocky Plat.~ •::<l sror~ t";..er'i' ...-,..,. ~~ ti'""~ ~ing .:;:~·mf' ~"if':"'ir;~~r.ut 
nr_:P-"i?".lltio.u&- in C:4.,nllln hl'\o'' r.n.cl~;vrlri:,is: ~~~'!nf!.l!,,... ~tber than put such danserous 
lllltr:rials on our highways 

R.eproceuing. touted as a means of.subili,.;r:.g th~ :-.·.~'6Ti~~. :1 fr!'..l_:.!-:! 'wiif\ i!! ._;.-, 
putbl~;;,.. rt=nv .. ·.~si;;g ~- d:ar.i::l .. •·Jc;~. i•AVnli.ltc• proliferation of nuclear rnaterial.s and 

TUE·,II.U PAPIR """'PE fiiOM FLAX. HEM,. ANO COTTON 

37-1 

37-2 

37-3 

RESPONSE TO CoMMENT 

CoMMENTOR No. 37: ALTERNATIVES IN AcTION! 

Response to Comment No. 37 

37-1: See response to Comment 36-1. 

37-2: See response to Comment 35-3. 

37-3: See response to Comment 36-3. 
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CoMMENTOR No. 37: ALTERNATIVES IN AcTION! 

(CoNT'D) 

t-:lntrib\lte!; to the never-ending volume of waste that no one $CCli1S able to find an 
adequate solution. 

AlA! is 'liriting to urge the Department of E.u"' ;;y lo tteul th., plutonium r~::<idug 
~~ R!:-rl-t ~rs ~ kt.epil'S •l!i~ ·:!~P.!!ly material on-site would prevent the uMecessary 
nw af a transportation ac:cidcnt. Plu&, .... ~ alr':ady h~V': ~Jgh nudell!' Wei!;xll'.S !~ 
dlH!troy the world's population many timfl' over. Jt dOCS!\ 't make sense to continue 
processing materials that we don't need or want. 

Sin~ely, 

~· .. :~a~ 
Vtr · · . 
C ~Dollar 

o-direetor AJtemativ . es In Action! 

I 37-3 
(Cont'd) 

37-4 

RESPONSE TO COMMENT 

CoMMENTOR No. 37: ALTERNATIVES IN AcTION! 

(CoNT'D) 

37-4: See responses to Comments 37-1, 37-2, and 37-3. 
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CoMMENTOR No. 38: AcTION FOR A CLEAN 

ENVIRONMENT 

.~ .. : .•.. :· 

~~~~~~21 A C. I 
ACTIOft ·FOR A CLEAN ENVIRONMEN1' 

(706) 778.3661 . 

Maldl18,l998 

Mr. Cllirlei R. llead 

~~~RM-60 
1000 lulepelldoo<e Ave.· SW · 
w~oc 2osas-ooot 
O..Mt. Head;. 

~the oms Qlllhe M.naaemont orcenom PIUiolium Reoidioes and Scrub 
Alloy Stored Ill the Rod<y Fl8ti~ Tidmology Site;~ oppOie me pJafi to 
!!hip the _residuO!o '10 the s.v-iah River Site, IUid to l'fli>IOC*I the lllllcriolot that site: 

Thisplao YIOOld ~ cfaDaeroui ~ ~ Jblpmellts of..d..r ;..a.e Oll 

our highways IUid rail 1m. Out lllateb&s ..:it beerMble to proVide fur !he ~ of such 
shipments, nor is there proviaionlbr public inpu,t ~ .nmte ~ 

Ao£ordins to .the DEIS, J1!01e tbon.200 truC,I.;Ioida of this~ <lanprvUs· 
lllllelill would.enter·Ge<qia ~ ''. lhrQugh the ~·AdaDia are..· and c:ontn.... to Augtma c:.~ i.IJ:~:risb Ire itlmeuullbte;· An lccident 
woul~~ 10 p.ibliclatetyailit halib,l!ld '-ld illYO!ve ..m.-ial 
~~~~~~ ~~tolhe'etel. 

ShippiDa t'-IIIII«Wa Drill ..... - .&om Rod<y Hats to SMnnoh Rjw:r 
·is~~- Most, if nOt all, oftbe raiclles can'"' ~Neil, stabilize!~ 
in vitiified:fonn Ill Rod<y flainud stOred ihere lbr the lime bi:ing. Soine envinJamelllll 
o~ in~ "-w ~ thii·altemative (l!b«.tlian tiui such daDgeroul 
motcdali ClD Pllfligbways. 

Rep~ bu IIIOtber ... of~ it is~ pri)moles proliferation 
pt..,.,. raaterials, and I'OIIIribu~ea to the nowr-eading V<ihmiedbazanl<\us waite tllat 
lias DO IOiutlOri . 

~ellJ&e yOu itot.to·<~<poae aD the people alona ihe ~ l'!>lllel to tlQ 
·~aM-. 

SiDeCnly; 

~~~ 

38-1 

38-2 

38-3 

REsPONSE TO CoMMENT 

CoMMENTOR No. 38: AcTION FOR A CLEAN 

ENVIRONMENT 

Response to Comment No. 38 

38-1: See response to comment 36-1. 

38-2: See response to Comment 35-3. 

38-3: See response to Comment 36-3. 

~ 
"1:! 

~ 
\Q 

' 

~ 
~
~ 
~ 
if 
~ 
g: 
;:;· 
;;? 
:::1. 

l 
5· 
;:s 
"0 
C! 

~ 



.... 
~ 

CoMMENTOR No. 39: KEssELHEIM, DoNN 

March 22, 1998 

Mr. Charles R. Head 

22 PHEAsANT RUN DRIVE 
LANDER, WYOMING 82520 

TELEPHONE: 3tf7/332-6518 
FAX: 3!Yl/332-6899 

E-MAIL: OUZEL@ RMISP.COM 

U.S. Department of Energy 
Office of Environmental Management, EM-60 
1000 Independence Avenue, SW 
Washington, DC 20585-0001 

Re: Nuclear waste transport 

Dear Mr. Head: 

I am writing in regard to the Draft Environmental Impact Statement (DEIS) 
on the uManagement of Certain Plutonium Residues and Scrub Alloy Stored 
at the Rocky Flats Environmental Technology Site." 

I strong oppose the suggested plan to 1) ship the residues to the Savannah 
River Site, and 2) reprocess the material at the Savannah River Site. As one 
who is concerned to reduce militarism and violence, and to redirect excessive 
military spending toward human and environmental needs, I am working to 
avoid such dangerous and unnecessary shipments of nuclear waste on our 
highways and rail lines. 

According to the DEIS, more than 200 truckloads of this extremely dangerous 
material could be shipped from Rocky Flats to Savannah River for 
reprocessing. In six states, legislation has been introduced that is designed to 
minimize such shipments and allow greater public input into route 
designation. The proposed transportation route enters Georgia on Inteq;tate 
75, comes directly into the metropolitan Atlanta area and continues to 
Augusta on Interstate 20. The risks associated with radioactive waste 
transportation are astounding. An accident would be catastrophic in terms of 

39-1 

RESPONSE TO COMMENT 

CoMMENTOR No. 39: KEssELHEIM, DoNN 

Response to Comment No. 39 

39-1: See response to Comment 36-1. 
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CoMMENTOR No. 39: KEssELHEIM, DoNN 
(CoNT'D) 

public safety and health, environmental clean-up, and economic damage to 
the area. 

Shipping these materials in an unstable state from Rocky Flats to Savannah 
River is absolutely unnecessary. Most of the residues, if not all, can be safely 
treated, stabilized in a vitrified form at Rocky Flats and stored there for the 
time being. Some environmental organizations in Colorado have endorsed 
this alternative rather than put such dangerous materials on our highways. 
Reprocessing, touted as a means of stabilizing the material, is fraught with 
its own problems. Reprocessing is dangerous, promotes proliferation of 
nuclear materials, and contributes to the never-ending volume of waste that 
no one seems able to find an adequate solution for. 

I am writing to urge the Department of Energy to treat the plutonium 
residues at Rocky Flats. Treatment at Rocky Flats is a winning solution for a 
citizens: those of us who want the material dealt with in the least dangerou! 
way, those of us who live along the transportation routes, those of us who 
want safe storage of the materials closest to the point of origin. 

~:~~ 
Donn Kesselheim 

39-1 

(Cont'd) 

39-2 

39-3 

39-4 

REsPONSE TO CoMMENT 
CoMMENTOR No. 39: KEssELHEIM, DoNN 
(CoNT'D) 

39-2: See response to Comment 35-3. 

39-3: See response to Comment 36-3. 

39-4: See response to Comments 35-3 and 35-4. 
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CoMMENTOR No. 40: CALHOUN, EMILY 

J.V~ tr"'wn '"''u 
A 1 to, GA. ~OSlG ~n·~ --

·.:, :.n 
(•\·It 

~·· '"'; 

Mr. Cba~lea R. Head 
U.S. Dept. of Ene~g7 
Q~tlce ot Bnv1roamental Mgmt. 
tOOO Independe~e Ave. • SW 
Washington. DC 2058~•0001 

EM-6o 

Marcil 26, 199e 
Dear Mr. Head: 

I•m writing to second A.dele t~:usbner, who 
wrote 10• March 18, on behalf of Action tor 
a Clean ~nv1ronmGRt, opposing tbe plan to 
snip plutonium res! dues from Rocky J'la ta to 
the Savannab ~1ver Site. 

I'll horrified at the thollght o.r hauling 
pluton1wa ttutougll the·' Atlanta metl'O area, as 
I•ve experienced firsthand the carelessness 
a~ downright insanity of Atlanta drivers. 
who tore up two ot mr cars. I moved to r~ral 
Northeast Georgia tour years ago to e~cape 
the Atlanta tratfio, which tears around on 
all the expressways at breakneck speed. 

Please leave the plutonitm where it is 
and stabilhe it. g...:..._vy JJ. GttRk 

(Ms.) .Smil:J B. Calhourf ~ 

RESPONSE TO COMMENT 

CoMMENTOR No. 40: CALHOUN, EMILY 

Response to Comment No. 40 

40-1 40-1: See response to Comment 36-1. 

1 40-2 40-2: See response to Comment 35-3. 
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CoMMENTOR No. 41: WoMEN's AcTION FOR NEw 

DIRECTIONS (ROCHESTER CHAPTER) 

I"'R. CHARLES R. HEAD 
U.S. DEPARTMENT OF ENERGY 
OFFICE OF ENVIRONMENTAL IIIANAGEMENT, Efll-60 
1000 INDEPENDENCE AVENUE I SW 
WASHINGTON• DC 20585-0001 

w.A::D 
WOMEN'S ACTION 

FOR NEW DIRECTIONS 
Rochester, NY, Chapter 

~ARCH• 28,1998 

DEAR ~R. HEAD• 
As TREASURER OF THE RoCHESTER "FFILJATE OF \lOMAN'S 

AcTION FOR NEW DtRECrtONS, J AM WRITING 1N REGARD TO THE 
DRAFt ENVIRONMEIH-*L ·IMPACf -.S:rATE"ENT <DE. IS.) -OW--THE 
"ANAGEMENT OF CERTAIN PlUTONIUM RESIDUES AND SCRUB ALLOY 
STORED. AT THE ROCKY fLATS ENVIRONMENTAL TECHNOLOGY SITE. 
STRONGLY OPP'OSE THE SUGGESTED PLAN TO 
1) SHIP THE RESIDUES TO THE SAY,.NNAH RIVER SITE• AND 2) 
REPROCESS THE MATERIAL AT THE SAVANNAH RIVER SITE. 

WoMAN'S ACTION FOR NEW DIRECTJONS(W'AND) IS A NATIONAL 
ORANGJZATION WHOSE MISSION IS TO Et1POWER WOt1EN TO ACT 
POLITICALLY TO REDUCE MlLITARISt1 AND VIOLENCE, AND TO 
REDIRECT EXCESSIVE MILITARY RESOURCES TOWARD HUMAN AND 
ENVIRONMENTAL NEEDS. THE Wot1EN LEGISLATORS• LOBBY (WtLU lS 
A NATIONAL NETWORK OF WOMEN STATE LEGISLATORS WORKING 
TOGETHER TO INFLUENCE FEDERAL POLICY AND SPENDING 
PRIORITIES. ONE-THIRD OF ALL WOMEN LEGISLATORS ARE MEMBERS 
OF WtLl. \IOMEN STATE LEGISLATORS IN SEVERAL STATES ARE 
WORKING IN CONCERT TO EXPOSE SUCH DANGEROUS AND UNNECESSARY 
SHIPMENTS OF NUCLEAR WASTE ON OUR HIGHWAYS AND RAIL 
LINES. STATE LEGISLATION IN SIX STATES HAS BEEN INTRODUCED 
THAT IS DESIGNED TO SHORE UP THE SAFETY OF SUCH SHIPMENTS 
AND ALLOW GREATER PUBLIC INPUT INTO ROUTE DESIGNATION 

AcCORDING TO THE DElS, MORE THAN 200 TRUCKLOADS OF THIS 
EXTREMELY DANGEROUS MATERIAL COULD BE SHIPPED FROM ROCKY 
FLATS TO SAVANNAH RIVER FOR REPROCESSING. THE PROPOSED 
TRANSPORTATION ENTERS GEORGIA ON INTERSTATE 75, COMES 
DIRECTLY INTO THE METROPOLITAN ATLANTA AREA AND CONTINUES TO 
AGUSTA ON INTERSTATE 20. THE RISKS ASSOCIATED WITH 
RAtltOACTJVE WASTE TRANSPORTATION ARE ASTOUNDING. AN ACCIDENT 
WOULD BE CATASTROPHIC IN TERMS OF PUBLIC SAFETY AND HEALTH, 
ENVIRONMENTAL CLEAN-UP AND ECONOMIC DAMAGE TO THE 
AREA. SHIPPING THESE MATERIALS IN AN UNSTABLE STATE FROM 
ROCKY fLATS TO SAVANNAH RtVER IS ABSOLUTELY. MosT. IF NOT 
ALlo OF THE RESIDUES CAN BE SAFELY TREATED• STABILIZED IN A 
VITRIFIED FORH AT ROCKY fLATS AND STORED THERE FOR THE TIME 
BEING. SOME ENVIRONMENTAL ORGANIZATIONS TN COLORADO HAVE 
ENDORSED THIS ALTERNATIVE RATHER THEN PUT SUCH DANGEROUS 
MATERIALS ON OUR HIGHWAYS. 

REPROCESSING, TOUTED AS A MEANS OF STABILIZING THE 

41-1 

41-2 

41-3 

RESPONSE TO CoMMENT 

CoMMENTOR No. 41: WoMEN's AcTION FOR NEw 

DIRECTIONS (ROCHESTER CHAPTER) 

Response to Comment No. 41 

41-1: See response to Comment 36-1. 

41-2: See response to Comment 35-3. 

41-3: See response to Comment 36-3. 

41-4: See responses to Comments 35-3 and 35-4 . 
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CoMMENTOR No. 41: WoMEN's AcTION FOR NEw 

DIRECTioNs (RocHESTER CHAPTER) ( CoNT'D) 

MATERIAL• IS LADEN WJTH ITS OWN PROBLEMS, REPROCESSING IS 
DANGEROUS, PROMOTES PROLIFERATION OF NUCLEAR NATERIALSo AND 
CONTRIBUTES TO THE NEVER-ENDING VOLUME OF WASTE THAT NO ONE 
SE£MS TO BE ABLE TO FIND AN ADEQUATE SOLUTION FOR. 

I AM WRITING TO URGE THE DEPARTMENT OF ENERGY TO TREH 
THE PLUTONIUM RESIDUES AT RoCKY FLATS. TREATMENT AT ROCKY 
fLATS IS A WINNING SOLUTION FOR All CITIZENS: THOSE OF US 
WHO WANT THE MATERIAL DEALT WITH IN THE LEAST DANGEROUS WAY• 
THOSE OF US WHO LJVE ALONG THE TRANSPORTATION ROUTES, THOSE 
OF US WHO WANT SAFE STORAGE OF THE MATEAUL$ CLOSEST TO THE 
POINT OF ORIGIN. 

ONE OF THOSE WHO LIVES ALONG A TRANSPORT ROUTE AND 
KNOWS JUST HOW FEARFUL IT IS TO LIVE WITH THIS DAILY. 

RESPECT~ULLY you_~_!~- . _ ... ---- -----~r-r---
NADEAN YDUNG 

RocHESTER CHAPTER OF WAN 

1 41-3 
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REsPoNsE To CoMMENT 

CoMMENTOR No. 41: WoMEN's AcTION FOR NEw 

DIRECTIONS (RocHESTER CHAPTER) ( CoNT'n) 
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10. DISTRIBUTION LIST 

DOE is providing copies of the Final EIS to Federal, State, and local elected and appointed government 
officials and agencies; Native American groups; and other organizations and individuals listed below. DOE 
will distribute bulk quantities of the Final EIS to some individuals and organizations for further distribution. 
Copies will be provided to other interested parties upon request. 

U.S. Congress 

Senate Committees/Subcommittees: 
Committee on Appropriations 

Subcommittee on Energy and Water Development 
Committee on Armed Services 

Subcommittee on Strategic Forces 
Committee on Energy and Natural Resources 

Subcommittee on Energy Research, Development, Production, and Regulation 
Committee on Environment and Public Works 
Committee on Governmental Affairs 

Senators: 
Allard, the Honorable Wayne (CO) 
Ashcroft, the Honorable John (MO) 
Bingaman, the Honorable Jeff (NM) 
Bond, the Honorable Christopher (MO) 
Boxer, the Honorable Barbara (CA) 
Brownback, the Honorable Sam (KS) 
Campbell, the Honorable Ben Nighthorse (CO) 
Cleland, the Honorable Max (GA) 
Coverdell, the Honorable Paul (GA) 
Domenici, the Honorable Pete V. (NM) 
Durbin, the Honorable Richard J. (IL) 
Feinstein, the Honorable Dianne (CA) 
Ford, the Honorable Wendell H. (KY) 
Frist, the Honorable Bill (TN) 
Hollings, the Honorable Ernest F. (SC) 
McConnell, the Honorable Mitch (KY) 
Moseley-Braun, the Honorable Carol (IL) 
Roberts, the Honorable Pat (KS) 
Thompson, the Honorable Fred (TN) 
Thurmond, the Honorable Strom (SC) 

House Committees/Subcommittees: 
Committee on Appropriations 

Subcommittee on Energy and Water Development 
Committee on Commerce 

Subcommittee on Energy and Power 
Subcommittee on Oversight and Investigations 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Committee on Government Reform and Oversight 
Committee on National Security 

Subcommittee on Military Procurement 
Committee on Resources 

Subcommittee on Energy and Mineral Resources 

U.S. House of Representatives: 

10-2 

Baesler, the Honorable Scott (KY) 
Barr, the Honorable Bob (GA) 
Bishop, Jr., the Honorable Sanford (GA) 
Blagojevich, the Honorable Rod R. (IL) 
Blunt, the Honorable Roy (MO) 
Bryant, the Honorable Ed (TN) 
Bunning, the Honorable Jim (KY) 
Chambliss, the Honorable Saxby (GA) 
Clay, the Honorable William (MO) 
Clement, the Honorable Bob (TN) 
Clyburn, the Honorable James E. (SC) 
Collins, the Honorable Mac (GA) 
Costello, the Honorable Jerry F. (IL) 
Crane, the Honorable Philip M. (IL) 
Danner, the Honorable Pat (MO) 
Davis, the Honorable Danny K. (IL) 
Deal, the Honorable Nathan (GA) 
DeGette, the Honorable Diana (CO) 
Duncan Jr., the Honorable John J. (TN) 
Emerson, the Honorable JoAnn (MO) 
Evans, the Honorable Lane (IL) 
Ewing, the Honorable Thomas W. (IL) 
Fawell, the Honorable Harris W. (IL) 
Ford Jr., the Honorable Harold E. (TN) 
Gephardt, the Honorable Richard (MO) 
Gingrich, the Honorable Newt (GA) 
Gordon, the Honorable Bart (TN) 
Graham, the Honorable Lindsey (SC) 
Gutierrez, the Honorable Luis V. (IL) 
Hastert, the Honorable Dennis (IL) 
Hefley, the Honorable Joel (CO) 
Hilleary, the Honorable Van (TN) 
Hulshof, the Honorable Kenny (MO) 
Hyde, the Honorable Henry J. (IL) 
Inglis, the Honorable Bob (SC) 
Jackson Jr., the Honorable Jesse (IL) 
Jenkins, the Honorable William L. (TN) 
Kingston, the Honorable Jack (GA) 
Lahood, the Honorable Ray (IL) 
Lee, the Honorable Barbara (CA) 
Lewis, the Honorable Ron (KY) 
Lewis, the Honorable John (GA) 
Linder, the Honorable John (GA) 
Lipinski, the Honorable William 0. (IL) 
Manzullo, the Honorable Donald (IL) 
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McCarthy, the Honorable Karen (MO) 
Mcinnis, the Honorable Scott (CO) 
McKinney, the Honorable Cynthia (GA) 
Moran, the Honorable Jerry (KS) 
Northrup, the Honorable Anne (KY) 
Norwood, the Honorable Charlie (GA) 
Porter, the Honorable John Edward (IL) 
Redmond, the Honorable Bill (NM) 
Rogers, the Honorable Harold (KY) 
Ryun, the Honorable Jim (KS) 
Sanford, the Honorable Mark (SC) 
Schaefer, the Honorable Dan (CO) 
Schaffer, the Honorable Bob (CO) 
Skaggs, the Honorable David (CO) 
Skeen, the Honorable Joe (NM) 
Skelton, the Honorable Ike (MO) 
Snowbarger, the Honorable Vincent (KS) 
Spence, the Honorable Floyd (SC) 
Spratt Jr., the Honorable John M. (SC) 
Talent, the Honorable James M. (MO) 
Tanner, the Honorable John (TN) 
Tauscher, the Honorable Ellen 0. (CA) 
Tiahrt, the Honorable Todd (KS) 
Wamp, the Honorable Zach (TN) 
Whitfield, the Honorable Edward (KY) 
Wilson, the Honorable Heather A. (NM) 

State Governors 

California, Wilson, the Honorable Pete 
Colorado, Romer, the Honorable Roy 
Georgia, Miller, the Honorable Zell 
Illinois, Edgar, the Honorable Jim L. 
Kansas, Graves, the Honorable Bill 

Tribal Government 

Colorado 
Denver, Council of Energy Resource Tribes 

District of Columbia 
National Congress of American Indians 

Kansas 
Horton, Kickapoo Tribe of Kansas Tribal Council 
Mayetta, Prairie Band Potawatomi Nation 
Reserve, Sac & Fox of Missouri Tribal Council 
White Cloud, Iowa Tribe of Kansas & Nebraska 

Kentucky, Patton, the Honorable Paul E. 
Missouri, Carnahan, the Honorable Mel 
New Mexico, Johnson, the Honorable Gary E. 
South Carolina, Beasley, the Honorable David 
Tennessee, Sundquist, the Honorable Don 
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New Mexico 
Acomita, Pueblo of Acoma 
Albuquerque, All Indian Pueblo Council 
Albuquerque, National Tribal Environmental Council 
Bernalillo, Pueblo of Sandia 
Bernalillo, Pueblo of Santa Ana 
Cochiti Pueblo, Pueblo of Cochiti 
Espanola, Pueblo of Santa Clara 
Espanola, Tribal Env. Watch Alliance 
Isleta, Puelbo of Isleta 
Jemez Pueblo, Pueblo of Jemez 
Laguna, Pueblo of Laguna 
Mescalero, Mescalero Apache Tribe 
Penasco, Pueblo of Picuris 
San Felipe, Pueblo San Felipe 
San Juan Pueblo, Eight Northern Indian Pueblos Council 
San Juan Pueblo, Pueblo of San Juan 
Sante Fe, Pueblo of Nambe 
Santa Fe, Pueblo of Pojoaque 
Santa Fe, Pueblo of San lldefonso 
Santa Fe, Pueblo of Tesuque 
Santo Domingo, Pueblo of Santa Domingo 
Taos, Pueblo of Taos 
Zia Pueblo, Pueblo of Zia 

South Carolina 
Rock Hill, Catawba Indian Nation 

State Government 

California 
CA Department of Health Service, Bailey, Ed 
CA Department of Health Service, Hsu, Steve 
CA Department of Health Service, McGurk, Jack 
CA Department of Toxic Substances Control, Kapel, Ben 
CA Environmental Protection Agency- Department of Toxic Substances Control HQ, Chandler, Phil 
Governor's Office of Planning & Research, Rivasplata, Terry, Chief, CA State 

Clearinghouse 
University of California General Counsel, Drown, Steve 

Colorado 
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Anderson, Representative Norma 
CCEM, Shelton, Dave, Executive Director 
CO Department of Public Health and Environment, Baughman, Gary 
CO Department of Public Health and Environment, Gunderson, Steve 
CO Department of Public Health and Environment, Kray, Edd 
CO Department of Public Health and Environment, Schieffelin, Joe 
CO Department of Public Health & Environment, Tarlton, Steve, Director Rocky Flats Program 
CO House of Representatives, Anderson, Norma 
CO House of Representatives, Berry, the Honorable Charles E., House Speaker 
CO House of Representatives, Grampsas, the Honorable Tony 
CO Senate, Arnold, the Honorable Ken 
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CO Senate, Congrove, the Honorable Jim 
CO Senate, Feeley, the Honorable Michael 
CO Senate, Hopper, the Honorable Sally 
CO Senate, Perlmutter, the Honorable Ed 
CO Senate, Rupert, the Honorable Dorothy 
CO Senate President Pro Tern, Bishop, the Honorable Tilman 
CO State Senate President, Norton, the Honorable Tom 
Governor Roy Romer's Office, Carpenter, Jim, Press Secretary 
Governor Roy Romer's Office, Young, Doug 
Governor's Office of Local Affairs, Kallenberger, Larry, Executive Director 
June, Representative Vi 
Keller, Representative Maryanne 
Udall, Representative Mark 
Norton, Attorney General Gale 
Paschall, Representative Mark 
Pfiffner, Representative Penn 
Phillips, Representative Terry 
Reeser, Representative Jeannie 
Saliman, Representative Todd 
Senator Hank Brown's Office, Hickmon, Gary, State Director 
Shoettler, Lt. Governor Gail 
Snyder, Representative Carol 
Swenson, Representative Bill 
Tucker, Representative Shirleen 
Zimmerman, Representative Paul 

Georgia 
GA Department of Natural Resources, Hardeman Jr., James C. 
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COVER SHEET 

Responsible Agency: United States Department of Energy (DOE) 

Title: Final Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored 
at the Rocky Flats Envirqnmental Technology Site 

Contact: For further information, or to submit comments concerning this Final Environmental Impact Statement 
(EIS), contact: 

Charles Head, Senior Technical Advisor 
Office of Nuclear Material and Facility Stabilization (EM-60) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-5151 • Fax: 202-586-5393 • E-Mail: RFPR.EIS@em.doe.gov 

For general information on DOE's National Environmental Policy Act (NEPA) process, contact: 

Carol Borgstrom, Director 
Office of NEPA Policy and Assistance (EH-42) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to process certain plutonium-bearing materials being stored at the Rocky Flats Environmental 
Technology Site (Rocky Flats) located near Golden, Colorado. These materials are plutonium residues and scrub alloy 
remaining from nuclear weapons manufacturing operations formerly conducted by DOE at this site. Processing is needed 
to address immediate health and safety concerns regarding storage of the materials, as raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1, and to prepare the materials for offsite disposal or other disposition. These 
actions would be taken in a manner that supports Rocky Flats site closure and limits worker exposure and waste production. 
Disposal or other disposition would eliminate health and safety concerns associated wi~ indefinite storage of these materials. 

DOE has identified and assessed four alternatives for processing these plutonium-bearing materials: (1) No Action, (2) 
Processing without Plutonium Separation, (3) Processing with Plutonium Separation, and ( 4) Combination of Processing 
Technologies. Under the No Action Alternative, DOE would stabilize the materials for safe interim storage at Rocky Flats. 
Under the Processing without Plutonium Separation Alternative, DOE would conduct more extensive operations at Rocky 
Flats to process the materials for disposal using technologies such as immobilization or blend-down. Under the Processing 
with Plutonium Separation Alternative, DOE would remove most of the plutonium from the plutonium-bearing materials 
in preparation for disposal and would manage the separated plutonium in accordance with decisions to be reached after 
completion of the Surplus Plutonium Disposition Environmental Impact Statement. Rocky Flats, the Savannah River Site, 
and Los Alamos National Laboratory are identified as potential sites for processing with plutonium separation. Any 
plutonium resulting from separation processes would be placed in safe and secure storage pending disposition. Under the 
Combination of Processing Technologies Alternative, DOE would process certain residues using elements of technologies 
analyzed under Alternatives I and 2, and would apply a variance from safeguards termination limits to certain plutonium 
residues to allow disposal after they are stabilized and/or repackaged. 

Public Comment: In preparing the Final EIS, DOE considered comments received by mail, fax, Internet, and orally at public 
hearings. Public hearings were held in December 1997 near Rocky Flats, the Savannah River Site, and Los Alamos National 
Laboratory. The public has an additional45-day opportunity to comment on materials identified in Section 1.4.2 of the Final 
EIS. 
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58866 Federal Register I Vol. 61, No. 224 I Tuesday, November 19, 1996 I Notices 

DEPARTMENT OF ENERGY 

Notice of Intent to Prepare an 
Environmental Impact Statement on 
Management of Certain Plutonium 
Residues and Scrub Alloy Stored at 
the Rocky Flats Environmental 
Technology Site 

AGENCY: Department of Energy. 
ACTION: Notice of intent. 

SUMMARY: The Department of Energy 
(DOE) announces its intent to prepare 
an Environmental Impact Statement 
(EIS) pursuant to the National 
Environmental Policy Act (NEP A), in 
accordance with the Council on 
Environmental Quality (CEQ) 
Regulations for Implementing the 
Procedural Provisions of NEP A and the 
DOE NEP A implementing regulations. 
This EIS will evaluate the potential 
environmental impacts associated with 
reasonable management alternatives for 
certain plutonium residues and all scrub 
alloy currently being stored at the Rocky 
Flats Environmental Technology Site in 
Golden, Colorado. The residues and 
scrub alloy are materials that were 
generated during the separation and 
purification of plutonium, or during the 
manufacture of plutonium-bearing 
components for nuclear weapons. Due 
to the risk they present, DOE previously 
decided to stabilize and repackage the 

plutonium residues at the Rocky Flats 
Site for safe interim storage as discussed 
in the Solid Residue Treatment, 
Repackaging, and Storage 
Environmental Assessment/Finding of 
No Significant Impact. The activities 
analyzed in this EIS would be in 
addition to certain activities described 
in the Solid Residue Environmental 
Assessment by subjecting a portion of 
those residues to further treatment to 
prepare them for disposal or other 
disposition. This EIS will also analyze 
management activities for scrub alloy. 
This notice describes the proposed 
scope of the EIS and requests that 
members of the public submit 
comments regarding the scope of the 
EIS. Comments may be submitted in 
writing at the public scoping period and 
orally during public scoping meetings as 
described below. 
DATES: The public scoping period begins 
with the publication of this notice and 
will continue until December 19, 1996. 
Written comments postmarked by that 
date will be considered in preparation 
of the EIS. Comments postmarked after 
that date will be considered to the 
extent practicable. 

Public Scoping meetings will be held 
at the locations and times specified 
below. This information will also be 
announced in local public notices 
before the planned meetings. 

Meeting: Rocky Flats Environmental 
Technology Site. 

Date: Tuesday, December 3, 1996. 
Time: 6:30 PM to 9:30 PM. 
Location: Rocky Flats Environmental 

Technology Site, Building 060 (Outside 
the West Gate). State Highway 93, 
Golden, Colorado 80402. 

Contact for the Golden Meeting: Mr. 
Mike Konczal, Telephone: {303) 966-
5993. 

Meeting: Savannah River Site. 
Date: Thursday, December 12. 1996. 
Time: 6:30 PM to 9:30 PM. 
Location: North Augusta Community 

Center, 101 Brookside Drive, North 
Augusta, South Carolina 29841, (803) 
441-4290. 

Contact for the North Augusta 
Meeting: Mr. Andrew R. Grainger, 
Telephone: 1-800-242-8269. 
ADDRESSES: Written comments on the 
scope of the Rocky Flats Plutonium 
Residues and Scrub Alloy EIS, 
including issues to be addressed, 
questions about the plutonium residues, 
and/or requests for copies of the draft 
EIS should be sent to the following 
address: Mr. Charles R. Head, Office of 
Nuclear Material and Facility 
Stabilization {EM-60), United States 
Department of Energy, 1000 
Independence Avenue, S.W .. 

Washington, D.C. 20585, Telephone: 
202-586-9441, Facsimile: 202-586-
5256. 

Members of the public who request a 
copy of the draft EIS should specify 
whether they would like a copy of the 
entire draft EIS {which will consist of 
multiple bound volumes), or if they 
would prefer a copy of the Summary of 
the draft EIS {which will be a bri.:!f 
single volume). 
FOR FURTHER INFORMATION CONTACT: For 
further information on the Rocky Flats 
Plutonium Residues and Scrub Alloy 
EIS, please contact Mr. Charles R. Head 
at the address specified above under the 
heading ADDRESSES. 

For general information on the DOE 
NEP A review process, please contact: 
Ms. Carol Borgstrom, Director, Office of 
NEPA Policy and Assistance (EH-42), 
U.S. Department of Energy, 1000 
Independence Avenue, S.W., 
Washington, D.C. 20585, Telephone: 
202-586-4600 or leave a message at 
800-472-2756. 

Addresses of reading rooms where 
additional Rocky Flats Plutonium 
Residues and Scrub Alloy EIS 
information is available are listed below 
in the section entitled "Public Scoping 
Process". 
SUPPLEMENTARY INFORMATION: DOE 
announces its intent to prepare an 
Environmental Impact Statement 
pursuant to the National Environmental 
Policy Act (NEPA) {42 U.S.C. §4321, et 
seq.), in accordance with the Council on 
Environmental Quality Regulations for 
Implementing the Procedural Provisions 
ofNEPA (40 CFR Parts 1500-1508) and 
the DOE NEP A implementing 
regulations {10 CFR Part 1021) to 
evaluate reasonable alternatives for 
management of certain plutonium 
residues and all of the scrub alloy at the 
Rocky Flats Site in Golden, Colorado. 
Plutonium residues and scrub alloy are 
materials that were generated while 
processing plutonium during the 
manufacture of components for nuclear 
weapons. The management alternatives 
to be analyzed include treatment of 
these materials to enable them to be 
disposed of as waste or, for some 
surplus weapons-usable material, 
otherwise dispositioned. 

Purpose and Need 

Stabilization activities to mitigate the 
risks associated with the current storage 
condition of plutonium residues (e.g., 
deteriorating and overpressurized 
storage containers, and ignitability 
concerns) are in progress at the Rocky 
Flats Site based on the decisions 
resulting from the Solid Residue 
Treatment, Repackaging, and Storage 
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Environmental Assessment/Finding of 
No Significant Impact, issued in April 
1996 (DOE/EA-1120, the "Solid 
Residue Environmental Assessment'). 
The Solid Residue Environmental 
Assessment addressed the potential 
environmental impacts associated with 
stabilizing the entire 106,600 kg 
inventory of Rocky Flats Site plutonium 
residues to allow its safe interim storage 
until the final disposition of the 
residues could be decided upon and 
implemented. However, due to the need 
for expeditious action to resolve 
problems with storage of the plutonium 
residues at Rocky Flats, the Solid 
Residues Environmental Assessment 
did not address disposal or other 
disposition of the residues after these 
materials were stabilized. Decisions 
regarding treatment of these materials 
for purposes other than stabilization, 
i.e., disposal or other disposition, 1 will 
require the evaluation of several 
treatment technologies and thus were 
considered to require a lengthier and 
more complex evaluation process than 
could be completed in time to meet the 
more immediate need to make and 
implement stabilization decisions. 

DOE has determined that, even after 
stabilization, approximately 42,300 kg 
of the total of about 106,600 kg of 
plutonium residues currently in storage 
at Rocky Flats would remain in forms 
that, although not directly weapons 
usable, would contain sufficiently high 
concentrations of plutonium so as to not 
meet the safeguards termination 

'After treatment. the Rocky Flats residues and 
scrub alloy could be disposed of as transuranic 
wastes or. depending on the treatment. could be 
transformed or chemically altered so as to 
concentrate the plutonium for other disposition (see 
below). "Transuranic" refers to elements, such as 
plutonium, that have an atomic number greater than 
that of uranium. The disposal of transuranic waste 
at the Waste Isolation Pilot Plant (WIPP) is being 
analyzed in the Draft Waste Isolation Pilot Plant 
Disposal Phase Supplemental Environmental 
Impact Statement. DOE is developing WIPP, near 
Carlsbad, New Mexico, as a potential disposal 
facility for transuranic wastes. DOE is evaluating 
the disposition of weapons-usable plutonium, 
which would be relevant if the residue or scrub 
alloy materials were treated to separate the 
plutonium from other constituents. Such potential 
uses include using the plutonium in mixed oxide 
fuel for power reactors, immobilization, and 
disposal in a deep borehole. 

As a result of the potential for disposal of these 
materials at WIPP, "disposal requirements" for the 
residues and scrub alloy refers to the Planning Basis 
Waste Acceptance Criteria for WIPP (or alternative 
treatment level, depending on decision in the 
Record of Decision for the WIPP SEIS II), and any 
other requirements that must be met to allow 
disposal, such as safeguards termination 
requirements. Requirements for other disposition 
will be developed as part of detailed NEPA analyses 
that will be tiered from the Storage and Disposition 
of Weapons-Usable Fissile Materials Programmatic 
Environmental Impact Statement (draft issued by 
DOE in February 1996; also see item 6 under 
"Related NEPA Documentation" in this Notice). 

requirements for disposal.2 Because of 
the plutonium concentration and the 
relative ease with which plutonium 
could be recovered from the residues, 
such residues could be attractive to 
terrorist organizations as a source of 
plutonium (about 2,600 kg could be 
separated from the Rocky Flats residues 
and scrub alloy) for use in nuclear 
weapons or other terrorist devices. 
Diluting these materials could reduce 
the plutonium concentrations 
sufficiently to meet disposal 
requirements but, for many samples of 
the residues, probably would yield an 
extremely large waste volume that 
would be very costly to transport and 
dispose of. Therefore, in addition to 
dilution, alternatives need to be 
considered, such as treatments that 
would either bind the plutonium in a 
matrix from which it would be difficult 
to extract, or treatments that would 
separate the plutonium from the 
remaining constituents of the residues 
and scrub alloy. Any separated 
plutonium would not be used for 
nuclear weapons purposes, but would 
be safely stored in secure facilities with 
other similar materials, pending 
disposition (see footnote 1). Whenever 
feasible, DOE would offer such storage 
facilities to be placed under 
International Atomic Energy Agency 
(IAEA) safeguards. For the other 64,300 
kg of plutonium-bearing residues 
currently in storage at the Rocky Flats 
Site, the activities discussed in the Solid 
Residue Environmental Assessment will 
meet the transuranic waste disposal and 
safeguards termination requirements 
and will not be addressed in this EIS. 

This EIS will evaluate reasonable 
management alternatives for the 
approximately 42,300 kg of plutonium 
residues discussed above, including 
treatment of the material to a form and 
concentration that is suitable for 
disposal or other disposition. Evaluation 
of these alternatives at this time will 
facilitate planning for disposal or other 
disposition, and allow any additional 
treatment to be integrated with the on
going stabilization process so that 

2 Materials that could be used to fuel nuclear 
weapons (e.g., Uranium-235 or Plutonium-239) are 
required to be placed under a system of controls 
and protections to ensure that they are not misused 
or lost. This system of controls and protections is 
referred to as "safeguards." In general, wastes that 
contain large enough concentrations of nuclear 
weapons-usable materials cannot be disposed of 
unless actions (such as reducing the concentration 
of nuclear weapons usable materials, or 
immobilizing such materials so that they would be 
exceptionally difficult to recover) are taken that 
make it no longer necessary to "safeguard" them. 
The requirements that define the state into which 
such wastes must be converted in order for them 
no longer to require "safeguards" are referred to as 
"safeguards termination requirements". 

handling the material can be minimized 
(i.e., by avoiding potential double 
handling). Minimizing such handling 
would reduce the worker risk associated 
with achieving a material form suitable 
for disposal or other disposition. 

In addition to the residues discussed 
above, approximately 700 kg of scrub 
alloy (predominately a magnesium/ 
aluminum/americium/plutonium metal 
mixture) currently in storage at the 
Rocky Flats Site, containing about 200 
kg of plutonium, also needs treatment 
before being suitable for disposal or 
other disposition. Due to similarities in 
the issues related to the management of 
the scrub alloy and the plutonium 
residues, management alternatives for 
the scrub alloy will also be analyzed in 
this EIS. 

The entire inventory of plutonium 
residues currently stored at Rocky Flats 
is included in the Draft Waste 
Management Programmatic 
Environmental Impact Statement 
(WMPEIS) under the assumption that it 
may be managed as transuranic waste. 
The WMPEIS analyzes storage and 
treatment configurations {i.e., 
centralized, regionalized and 
decentralized treatment and storage) for 
transuranic wastes, including the Rocky 
Flats plutonium residues. The analysis 
of alternatives in this EIS will take into 
account the analyses of alternatives in 
the WMPEIS and the decisions made in 
any Records of Decisions that may result 
from those analyses. 

Background 

Plutonium residues and scrub alloy 
were generated by processes used to 
recover and purify plutonium and 
manufacture components for nuclear 
weapons. Approximately 125,000 
kilograms (kg) of residues (containing 
about 5,800 kg of plutonium) and 
approximately 700 kg of scrub alloy 
(containing about 200 kg of plutonium) 
are currently stored at various DOE 
sites. Of these totals, approximately 
106,600 kg of the residues (containing 
about 3,000 kg of plutonium), and 
nearly all of the scrub alloy are stored 
in various types of containers in six 
former plutonium production facilities 
at the Rocky Flats Site. The remaining 
approximately 18,400 kg of plutonium 
residues are stored at the Savannah 
River Site in South Carolina, the 
Hanford Site in Washington, Los 
Alamos National Laboratory in New 
Mexico, and Lawrence Livermore 
National Laboratory in California. About 
6 kg of scrub alloy are stored at the 
Savannah River Site. Stabilization 
activities for the approximately 18,400 
kg of plutonium residues and 6 kg of 
scrub alloy not located at the Rocky 
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Flats Site are analyzed in NEP A reviews 
that have already been completed or are 
currently underway. These reviews are 
listed and summarized in the section of 
this notice titled "Related NEP A 
Documentation.'' The final 
approximately 5 kg of plutonium 
residues are located at several DOE 
sites, each having an inventory of less 
than 1 kg. Treatment options for these 
plutonium residues have been identified 
or are in the process of being defined by 
the managements of the installations at 
which these residues are stored. 

The plutonium residues at the Rocky 
Flats Site that require treatment beyond 
stabilization prior to disposal or other 
disposition consist of four categories: 
ash, salts, wet residues, and direct 
repackage residues. The residues are 
grouped into these categories due to 
chemical similarities or similarities in 
the manner in which they could be 
managed. All these residue categories 
and scrub alloy will be discussed in this 
EIS and are briefly described below. The 
approximate quantities in each category 
requiring treatment beyond stabilization 
to prepare them to meet the 
requirements for disposal or other 
disposition are noted.3 

1. Ash Residues. The ash residue 
category consists of approximately 
28,000 kg of material containing 
approximately 1,100 kg of plutonium in 
three basic groups. Examples from each 
group are: (a) Incinerator ash, firebrick 
heels and fines, and soot; (b) pulverized 
sand, slag and crucible; and (c) graphite 
fines. Approximately 71 percent of the 
ash residue inventory (-19,900 kg) 
would require treatment beyond 
stabilization for disposal in WIPP or 
other disposition. 

2. Salt Residues. The salt residue 
category consists of about 16,000 kg of 
material containing approximately 1,000 
kg of plutonium and can be further sub
divided into three groups: 
electrorefining salts, molten salt 
extraction salts, and direct oxide 
reduction salts. These salts consist 
primarily of sodium chloride, potassium 
chloride and magnesium chloride. 
Approximately 93 percent of the salt 
residue inventory (-14,900 kg) would 
require treatment beyond stabilization 

'As noted previously in this Notice. a total of 
approximately 106.600 kg of plutonium residues is 
currently in storage at Rocky Flats. Of this total. 
approximately 6,600 kg is in a residue category 
designated "Classified Shapes" that does not 
require treatment beyond that analyzed in the Solid 
Residue Environmental Assessment. This leaves 
approximately I 00.000 kg of residues in the four 
listed categories. 42.300 kg of which will need 
additional treatment beyond that analyzed in the 
Solid Residue Environmental Assessment. The 
scrub alloy is not a plutonium residue. and thus is 
not included in the I 00.000 kg residue total. 

for disposal in WIPP or other 
disposition. 

3. Wet Residues. The wet residues 
consist of approximately 17,000 kg of 
material containing approximately 600 
kg of plutonium and are made up of a 
disparate assembly of materials, such as 
wet (aqueous and organic contaminated) 
combustibles, plutonium fluorides, high 
efficiency particulate air filter media, 
sludges and Raschig (glass) rings. 
Approximately 26 percent of the wet 
residue inventory (-4,400 kg) would 
require treatment beyond stabilization 
for disposal in WIPP or other 
disposition. 

4. Direct Repackage Residues. The 
direct repackage residue category 
consists of about 39,000 kg uf material, 
containing about 300 kg of plutonium, 
and comprises those plutonium residues 
that are considered to be stable and do 
not require stabilization for storage. 
These residues consist of materials such 
as paper, rags, cloth, plastic, personal 
protective equipment, and gaskets. 
Approximately 8 percent of the direct 
repackage residue (-3,100 kg) would 
require treatment for disposal in WIPP. 

5. Scrub Alloy. Scrub alloy is 
predominately a magnesium/aluminum/ 
americium/plutonium metal mixture 
that was created as an interim step in 
plutonium recovery. The entire Rocky 
Flats scrub alloy inventory of 
approximately 700 kg, containing 
approximately 200 kg of plutonium, will 
require treatment to put it in a form that 
would meet the requirements for 
disposal in WIPP or other disposition. 

Preliminary Alternatives 

Discussed below are the preliminary 
alternatives identified for management 
of certain Rocky Flats Site plutonium 
residues (approximately 42,300 kg) and 
scrub alloy (approximately 700 kg), 
including transportation to reasonable 
treatment sites and treatment to prepare 
them for disposal or other disposition. 
DOE welcomes comments on these or 
other reasonable alternatives and on the 
identification of a preferred alternative. 

Alternative 1-No Action: The No 
Action alternative consists of ongoing 
residue storage activities, and activities 
addressed in the Solid Residue 
Treatment, Repackaging, and Storage 
Environmental Assessment/Finding of 
No Significant Impact, plus the on-site 
storage of the scrub alloy inventory in 
its current form. Under the No Action 
alternative, stabilization, repackaging, 
and monitoring of the entire plutonium 
residue inventory for safe interim 
storage would continue. Interim storage 
would be in containers and under 
conditions appropriate for a period of 
approximately 20 years, with 

approximately 64,300 kg of the residues 
prepared for waste disposal. The other 
42,300 kg of plutonium residues and the 
scrub alloy would remain in a form that 
is not suitable for disposal as waste, or 
other disposition. 

Alternative 2-0n-Site Treatment: 
This alternative would involve 
treatment at the Rocky Flats Site, as 
discussed below: 

a. Treatment Without Plutonium 
Separation-This alternative includes 
treating the plutonium residues or scrub 
alloy to prepare the material for disposal 
as waste without removal of the 
plutonium. This treatment alternative 
would use techniques such as 
immobilization, (e.g., ceramification or 
vitrification), or dilution by blending 
with other matrix materials (e.g., 
blending the salt residues with depleted 
uranium oxide or additional salt). The 
resulting waste form would meet the 
planning basis waste acceptance criteria 
for disposal in WIPP. The material 
would no longer be attractive as a 
potential source of plutonium since it 
would be in a physical and chemical 
form from which it would be difficult to 
recover the plutonium, or the resulting 
material would have too low a 
concentration of plutonium. However, 
the dilution approach would result in 
substantially greater amounts of 
transuranic waste. 

b. Treatment With Plutonium 
Separation-Plutonium separation 
would consist of removing the 
plutonium from the residue or scrub 
alloy. Plutonium separation would 
generate two distinct forms of material; 
a treated waste form and a plutonium 
metal or oxide. The treated waste would 
meet the planning basis waste 
acceptance criteria for disposal in WIPP. 
The plutonium metal or oxide would be 
in a form that would be suitable for 
disposition in accordance with the 
decisions resulting from the Storage and 
Disposition of Weapons-Usable Fissile 
Materials Programmatic EIS. The Rocky 
Flats Plutonium Residues and Scrub 
Alloy EIS will include analysis of any 
actions needed to manage separated 
plutonium until the decisions resulting 
from the Storage and Disposition of 
Weapons-Usable Fissile Materials 
Programmatic EIS are implemented. 
Under this treatment alternative, there 
would be no need to dilute the 
plutonium-bearing materials to allow 
them to meet transuranic waste disposal 
requirements, although other types of 
waste would be produced that are more 
easily disposed of.4 The recovered 

• Both low-level radioactive and hazardous wastes 
could be generated as a result of such treatment. 
Any hazardous wastes would be sent to a licensed 
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plutonium could not be used for nuclear 
explosive purposes under the DOE 
Secretarial policy established in 
December 1994.5 

Alternative 3-0ff-Site Treatment: 
Under this alternative, the plutonium 
residues or scrub alloy would be treated 
off-site using various treatment 
technologies, with or without 
plutonium separation, as discussed 
under Alternative 2 above. The 
plutonium residues might require pre
treatment at Rocky Flats to modify the 
material composition and physical 
packaging so that the material would be 
in a condition suitable for 
transportation. Potential locations for 
off-site treatment include: the Savannah 
River Site, the Los Alamos National 
Laboratory (LANL), and the Lawrence 
Livermore National Laboratory (LLNL). 
The Savannah River Site has the 
capability to treat most residues and all 
scrub alloy efficiently. LANL and LLNL 
each have facilities that could treat only 
part of the salt residues (about 13,400 
kg), but at much slower rates than 
treatment at the Savannah River Site. 
The cost of treatment at LANL and 
LLNL is expected to be slightly higher 
than the cost of treatment at the 
Savannah River Site. None of these 
facilities, including the Rocky Flats Site, 
currently is capable of treating all of the 
ash residues. Further, treatment at 
LANL and LLNL may be difficult to 
accommodate in light of the other 
missions of those sites. Taking account 
of all these circumstances, the Savannah 
River Site appears to be a more likely 
offsite location for treating the Rocky 
Flats plutonium residues and scrub 
alloy than LANL or LLNL. Nevertheless, 
DOE cannot rule out the possibility that 
further analysis or changing 
circumstances might provide reasons to 
treat some of these materials at LANL or 
LLNL. 

Any plutonium that might be 
separated under the "Treatment With 
Plutonium Separation" option would be 
placed in storage pending 
implementation of decisions made after 
completion of the Storage and 
Disposition of Weapons-Usable Fissile 
Materials Programmatic EIS. As 
specified for Alternative 2.b above, the 
Rocky Flats Plutonium Residues and 
Scrub Alloy EIS will include analysis of 

commercial treatment. storage and disposal facility. 
Any low-level radioactive wastes would be 
disposed of along with other low-level radioactive 
wastes generated at the Rocky Flats Site. 

>Such plutonium would be stabilized. packaged 
for storage (under DOE safe storage criteria suitable 
for 50 years) and would be stored at Rocky Flats 
pending implementation of storage and disposition 
decisions. While in storage. the plutonium metal/ 
oxide would remain safe and in a secured facility. 

any actions needed to manage separated 
plutonium until the decisions made 
after completion of the Storage and 
Disposition of Weapons-Usable Fissile 
Materials Programmatic EIS are 
implemented. 

Public Scoping Process 
To ensure that the full range of issues 

related to the Rocky Flats Plutonium 
Residues and Scrub Alloy EIS is 
addressed, comments on the proposed 
scope of the EIS are invited from all 
interested parties during the scoping 
period. Written comments should be 
directed to Mr. Charles R. Head at the 
address indicated above under the 
heading ADDRESSES. Agencies, 
organizations, and the general public are 
also invited to present oral comments at 
the public scoping meetings to be held 
at the times and dates listed in the 
DATES section above. 

Written and oral comments will be 
given equal consideration. Individuals 
desiring to speak at a public scoping 
meeting (or meetings) should pre
register by telephoning or writing the 
contact person(s) designated for the 
meeting as specified above in the DATES 
section of this Notice. Pre-registration 
should occur at least four days before 
the designated meeting. Persons who 
register at the meeting will be called on 
to speak as time permits, after the pre
registered speakers. 

To ensure that everyone has an 
adequate opportunity to speak, each 
speaker at a scoping meeting will be 
allotted five minutes. Depending on the 
number of persons who request an 
opportunity to speak, more time may be 
allowed for speakers representing 
several parties or organizations. Persons 
wishing to speak on behalf of 
organizations should identify the 
organization in their request. Written 
comments also will be accepted at the 
meetings, and speakers at scoping 
meetings are encouraged to provide 
written versions of their oral comments 
for the record. 

DOE will record and prepare 
transcripts of the oral comments 
received during the public scoping 
meetings. Interested persons will be able 
to review the transcripts, written 
comments, reference material, related 
NEPA documents, and background 
information during normal business 
hours at the following locations: 
U.S. Department of Energy, Freedom of 

Information Room, Room lE-190, 
Forrestal Building, 1000 
Independence Avenue, S.W., 
Washington, D.C. 20585, Telephone: 
202-586-6020 

U.S. Department of Energy, Public 
Reading Room, Gregg Graniteville 

Library, 171 University Parkway, 
Aiken, South Carolina 29801, 
Telephone:803-641-3465 

County Library, 2002 Bull Street, 
Savannah, Georgia 31299-430, 
Telephone: 912-234-5127 

County Library, 404 King Street, 
Charleston, South Carolina 29403, 
Telephone:803-723-1645 

Rocky Flats Citizens Advisory Board, 
Public Reading Room, 9035 
Wadsworth Avenue, Suite 2250, 
Westminster, Colorado 80021. 
Telephone: 303-420-7855 

Standley Lake Public Reading Room, 
8485 Kipling Street, Arvada, Colorado 
80005,Telephone:303-456-0806 

U.S. Department of Energy, Golden 
Field Office, Public Reading Room, 
14869 Denver West Parkway, Golden, 
Colorado 80401, Telephone: 303-275-
4742 

U.S. EPA Superfund Records Center, 
999 18th Street, 5th Floor, Denver, 
Colorado 80202-2405, Telephone: 
303-312-6473 

Colorado Department of Public Health 
and Environment, Information Center, 
4300 Cherry Creek Drive South, 
Denver, Colorado 80222, Telephone: 
303-692-2037 

Rocky Flats Public Reading Room, Front 
Range Community College Library, 
3645 West !12th Avenue, 
Westminster, Colorado 80030, 
Telephone: 303-469-4435 

Albuquerque Operations Office, 
National Atomic Museum, 20358 
Wyoming Blvd. S.E., Kirtland Air 
Force Base, P.O. Box 5400, 
Albuquerque, New Mexico 87185-
5400, Telephone:SOS-845-4378 

Los Alamos Community Reading Room, 
1450 Central, Suite 101, Los Alamos, 
New Mexico 87544, Telephone: 505-
665-2127 

Lawrence Livermore National 
Laboratory, East Gate Visitors Center, 
Greenville Road, Livermore, 
California 94550, Telephone: 510-
424-4026 

Oakland Operations Office, U.S. 
Department of Energy, Public Reading 
Room, EIC, 8th Floor, 1301 Clay 
Street, Oakland, California 94612-
5208,Telephone:510-637-1762 
DOE plans to issue the draft EIS in the 

Spring of 1997. DOE will announce 
availability of the draft in the Federal 
Register and other media, and will 
provide the public, organizations, and 
agencies with an opportunity to submit 
comments. These comments will be 
considered and addressed in the final 
EIS, scheduled for issuance in the Fall 
of 1997. 

Preliminary Issues: DOE has 
preliminarily identified the 
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environmental issues listed below for 
analysis in the Rocky Flats Plutonium 
Residues and Scrub Alloy EIS. This list 
is presented to facilitate discussion 
concerning the scope of the EIS and is 
not intended to exclude consideration of 
other pertinent issues that may be 
suggested during the scoping period or 
to predetermine the scope of the EIS. 
DOE invites comments on these and any 
other issues relevant to the analysis in 
the EIS. The environmental issues 
identified by DOE are as follows: 

1. Public and Occupational Safety and 
Health: The potential radiological and 
non-radiological impacts of the 
management alternatives for the 
plutonium residues and scrub alloy, 
including projected effects on workers 
and the public from routine operations 
and potential accidents at the Rocky 
Flats Site, Savannah River Site, Los 
Alamos National Laboratory, and 
Lawrence Livermore National 
Laboratory, and along transportation 
routes from the Rocky Flats Site to the 
other sites. 

2. Environmental Media: Potential 
impacts on soil, water, and the air. 

3. Sensitive Environmental Resources: 
Potential impacts on plants, animals, 
and habitat, including impacts to flood 
plains, wetlands, and threatened and 
endangered species and their habitat. 

4. Resource Consumption: Potential 
impacts from consumption of natural 
resources and energy, including water, 
natural gas, and electricity. 

5. Socioeconomic: Potential impacts 
on local communities, including labor 
force employment and support services. 

6. Environmental Justice: Potential for 
disproportionately high and adverse 
impacts of DOE activities on minority 
and low-income populations. 

7. Cultural Resources: Potential 
impacts on cultural resources, such as 
historic, archaeological, scientific, or 
culturally important sites. 

8. Regulatory Compliance: The 
impacts of the alternatives on 
compliance of the Rocky Flats Site, 
Savannah River Site, Los Alamos 
National Laboratory, and Lawrence 
Livermore National Laboratory with 
applicable Federal and state laws and 
regulations. 

9. Cumulative Impacts: The impacts 
of these alternatives in conjunction with 
other past, present and reasonably 
foreseeable future actions regardless of 
agency (Federal or non-federal) or 
persons undertaking such other actions. 

10. Potential Irreversible and 
Irretrievable Commitment of Resources: 
The potential irreversible and 
irretrievable commitment of resources 
that would be involved in each 
alternative. 

11. Non-Proliferation and 
International Plutonium-processing 
Policy: The potential impacts to 
international policy regarding the non
proliferation of nuclear weapons and 
processing of plutonium that would be 
involved with the alternatives involving 
separation of plutonium. 

Related NEPA Documentation: 
Documents that have been or are being 
prepared that may relate to the scope of 
the Rocky Flats Plutonium Residues and 
Scrub Alloy EIS include the following: 

12. Solid Residue Treatment, 
Repackaging, and Storage 
Environmental Assessment (DOE/EA-
1120) and Finding of No Significant 
Impact, issued Aprill996. This 
Environmental Assessment addressed 
the stabilization of the plutonium 
residue inventory currently at the Rocky 
Flats Site. The actions being 
implemented based on the 
Environmental Assessment are included 
in the No Action alternative of the 
Rocky Flats Plutonium Residues and 
Scrub Alloy Environmental Impact 
Statement. 

13. Rocky Flats Site-wide 
Environmental Impact Statement Notice 
oflntent (59 FR 40011, August 5, 1994). 
This Notice announced DOE's intention 
to prepare a site-wide EIS for the Rocky 
Flats Environmental Technology Site. In 
a Federal Register Notice dated July 17, 
1996, DOE deferred completion of the 
Site-wide EIS pending the completion of 
a new cleanup agreement (since 
completed) with the Environmental 
Protection Agency and the State of 
Colorado and decisions that may result 
from issuance of the WM PElS (see item 
5, below). 

14. Interim Storage of Plutonium at 
the Rocky Flats Environmental 
Technology Site Environmental Impact 
Statement Notice of Intent (61 FR 
37247,July 17, 1996). This Notice 
announced DOE's intention to prepare 
an environmental impact statement to 
evaluate the alternatives for providing 
safe interim storage of approximately 10 
metric tons of plutonium at the Rocky 
Flats Environmental Technology Site 
pending implementation of decisions 
based on the Storage of Disposition of 
Weapons-Usable Fissile Materials 
Programmatic EIS. Any plutonium that 
would be separated through the 
treatment at Rocky Flats of residues and 
scrub alloy would be stored in 
accordance with decisions that may. 
result from the analysis in the Interim 
Storage of Plutonium at the Rocky Flats 
Environmental Technology Site EIS, 
pending implementation of decisions 
based on the Storage and Disposition of 
Weapons-Usable Fissile Materials 
Programmatic EIS. 

15. Draft Waste Isolation Pilot Plant 
Disposal Phase Supplemental 
Environmental Impact Statement (DOE/ 
EIS-0026-S2). This is the second 
supplemental EIS for WIPP, a DOE 
research and development project that is 
proposed for the disposal of transuranic 
wastes. The Department's proposed 
action is to dispose of transuranic waste 
at the facility. The Notice oflntent for 
the second supplemental EIS was issued 
on August 23, 1995 (60 FR 43779). The 
Rocky Flats plutonium residues 
(including transportation to WIPP) are 
considered in the scope of the 
supplemental EIS. The draft 
supplemental EIS is scheduled to be 
issued in late 1996 and the final 
supplemental EIS and Record of 
Decision are scheduled to be issued in 
the Summer of 1997. The Rocky Flats 
Plutonium Residues and Scrub Alloy 
EIS will be prepared in coordination 
with the WIPP supplemental EIS. 

16. Draft Waste Management 
Programmatic Environmental Impact 
Statement (WMPEIS) (DOE/EIS-0200-
D, August 1995). The WMPEIS 
considers alternative approaches for 
consolidating the management of the 
Department of Energy's low-level. low
level mixed, hazardous, transuranic, 
and high-level waste. Records of 
Decision based on the WMPEIS are 
scheduled to be issued starting in 1997 
and will be made by waste type. The 
Rocky Flats Phutonium Residues and 
Scrub Alloy EIS will be prepared in 
coordination with the WMPEIS and 
applicable records of decision that may 
be issued before completion of this EIS. 

1 7. Draft Storage and Disposition of 
Weapons-Usable Fissile Materials 
Programmatic Environmental Impact 
Statement (DOE/EIS-0229-D, February 
1996). This Programmatic EIS analyzes 
the potential environmental impacts 
associated with approaches to storage 
and disposition of the Department's 
weapons-usable fissile materials, 
including plutonium. Under the No 
Action alternative, Rocky Flats 
plutonium metals and oxides, including 
any plutonium metals or oxides 
generated as part of plutonium residue 
treatment, would remain at Rocky Flats. 
Under all other alternatives, stabilized 
weapons-usable Rocky Flats material 
would be transferred to another DOE 
site. The treatment alternatives 
discussed in this Notice of Intent that 
involve separation of plutonium would 
generate weapons-usable plutonium 
metals and oxides that would be stored 
and dispositioned according to 
decisions made based on the Storage 
and Disposition of Weapons-Usable 
Fissile Materials Programmatic EIS. The 
final Storage and Disposition of 
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Weapons-Usable Fissile Material 
Programmatic EIS is scheduled to be 
issued in late 1996. 

18. Final Environmental Impact 
Statement for Continued Operation of 
Lawrence Livermore National 
Laboratory (DOE/EIS-0157, August 
1992, the "LLNL Site-wide EIS"). This 
document analyzes the potential 
environmental impacts of a proposed 
action to continue operation of 
Lawrence Livermore National 
Laboratory and Sandia National 
Laboratories, Livermore. The LLNL site
wide EIS also analyzes the potential 
environmental impacts associated with 
a no-action alternative involving 
continuing operations at FY 1992 
funding levels without further growth, 
an alternative to modify operations to 
reduce adverse environmental impacts 
of operations or facilities, and a 
shutdown and decommissioning 
alternative. The Record of Decision for 
the LLNL Site-wide EIS (58 FR 6268, 
January 27, 1993) announced that DOE 
had decided to continue the operation 
of LLNL and Sandia National 
Laboratories, Livermore, including near
term (within 5 to 10 years) proposed 
projects. This action included current 
operations plus programmatic 
enhancements and facility 
modifications required to support the 
research and development missions 
established for the Laboratories by 
Congress and the President. The 
alternatives to be analyzed in the Rocky 
Flats Plutonium Residues and Scrub 
Alloy EIS that would involve treatment 
of a portion of the Rocky Flats 
plutonium residues at LLNL will 
represent activities beyond those 
considered in the LLNL Site-wide EIS. 

19. Los Alamos National Laboratory 
Site-wide EIS Notice of Intent (60 FR 
92:25697-8, May 12, 1995). This notice 
announced DOE's intention to prepare a 
Site-wide EIS to address operations and 
planned activities at the Los Alamos 
National Laboratory foreseen in the next 
5 to 10 years. DOE anticipates that this 
EIS will provide an analysis of all 
activities at LANL and all DOE land 
management activities related to 
operations at LANL. The draft LANL 
Site-wide EIS is scheduled to be issued 
in mid-1997. The alternatives to be 
analyzed in the Rocky Flats Plutonium 
Residues and Scrub Alloy EIS that 
would involve treatment of a portion of 
the Rocky Flats plutonium residues at 
LANL will be prepared in coordination 
with the analyses being performed for 
the LANL Site-wide EIS. 

20. Plutonium Finishing Plant 
Stabilization Environmental Impact 
Statement (DOE/EIS-0244, May 1996). 
This EIS addressed the potential 

environmental impacts associated with 
alternative technological processes at 
the Hanford Site for stabilizing 
plutonium-bearing materials, including 
plutonium residues. In the Record of 
Decision for this EIS (61 FR 36352, July 
10, 1996), DOE decided that the 
plutonium residues having a low 
plutonium content (less than 50 weight 
percent) and meeting criteria 
established by DOE will be immobilized 
at the Plutonium Finishing Plant 
through a cementation process and 
stored pending disposal. This EIS 
provided the NEP A analyses required 
for management of the plutonium 
residues currently stored at the Hanford 
Site. 

21. Interim Management C'f Nuclear 
Materials at the Savannah River Site 
Environmental Impact Statement (DOE/ 
EIS-0220, the IMNM EIS). The IMNM 
EIS addressed the potential 
environmental impacts associated with 
alternatives that the Department could 
implement to stabilize a variety of 
nuclear materials that are at the 
Savannah River Site for improved safety 
or to convert them to another form to 
support the Department's programs. 
This analysis also included an 
evaluation of the alternatives for the 
treatment of approximately 1,000 kg of 
plutonium residues and approximately 
6 kg of scrub alloy (discussed in IMNM 
EIS Section 2.3.3, "Plutonium and 
Uranium Stored in Vaults"), some of 
which originated at Rocky Flats Site and 
is currently in storage at the Savannah 
River Site. Three Records of Decision 
have been issued for the IMNM EIS (60 
FR 65300, December 19, 1995; 61 FR 
6633, February 21, 1996; and 61 FR 
48474, September 13, 1996), each 
covering different materials. The 
decision regarding the plutonium 
residues and scrub alloy, specified in 
the first Record of Decision, was to 
process these materials through the 
canyon facilities to a form that meets the 
DOE storage criteria (DOE-STD-3013-
94) and to store the plutonium at the 
Savannah River site. 

Issued in Washington, D.C. on this 15th 
day of November. 1996. 
Peter N. Brush, 
Acting Assistant Secretary, Environment, 
Safety and Health. 
[FR Doc. 96-29650 Filed 11-15-96; 12:52 
pm) 
BILLING CODE 64~1-P 
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DEPARTMENT OF ENERGY 

Draft Environmental Impact Statement 
on Management of Certain Plutonium 
Residues and Scrub Alloy Stored at 
the Rocky Flats Environmental 
Technology Site 

AGENCY: Department of Energy. 
ACTION: Notice of availability. 

SUMMARY: The Department of Energy 
(DOE) announces the availability of the 
Draft Environmental Impact Statement 
on Management of Certain Plutonium 
Residues and Scrub Alloy Stored at the 
Rocky Flats Environmental Technology 
Site (draft EIS) for public review and 
comment. The Department ~as prepared 
this draft EIS pursuant to the National 
Environmental Policy Act (NEPA} (42 
U.S.C. § 4321, et seq.). in accordance 
with the Council on Environmental 
Quality Regulations for Implementing 
the Procedural Provisions of NEPA (40 
CFR parts 1500-1508) and the DOE 
~'EPA implementing regulations (10 
CFR part 1021}. The draft EIS analyzes 
reasonable alternative means of 

processing certain plutonium residues 
and all of the scrub alloy currently 
stored at the Rocky Flats Site near 
Golden, Colorado to a form suitable for 
disposal or other disposition. Plutonium 
residues and scrub alloy are materials 
that were generated during the 
manufacture of components for nuclear 
weapons. DOE will hold three public 
hearings during the comment period. 
which ends January 5, 1998. 
ADDREC<;ES: Requests for copies of the 
draft EIS should be directed to: Center 
for Environmental Management 
Information, P.O. Box 23769, 
Washington, D.C. 20026-3769, 1-8oo-
736-3282 or in Washington, D.C .• 202-
863-5084. Copies of the draft EIS are 
also available for public review at the 
locations listed at the end of this Notice. 

Written comments on the draft EIS 
should be mailed to: Mr. Charles R. 
Head, U.S. Department of Energy, Office 
of Environmental Management (EM-60}, 
1000 Independence Avenue, SW, Room 
5~86, Washington, DC 20585-0001. 
Comments may also be submitted to 
RFPR.EIS@EM.DOE.GOV by E-mail. 
FOR FURTHER INFORMATION CONTACT: For 
further information about the draft EIS 
and about plutonium residues and scrub 
alloy, contact: Mr. Charles Head at the 
above address or call (202) 586-5151. 

For information on the DOE NEP A 
process, contact: Carol M. Borgstrom, 
Director, Office of NEPA Policy and 
Assistance, U.S. Department of Energy, 
1000 Independence Avenue, SW, 
Washington, DC 20585-Q001, (202} 586-
4600 or leave a message at 1-80Q-472-
2756. 
DATES: The comment period ends on 
January 5, 1998. Comments postmarked 
after that date will be considered to the 
extent practicable. DOE will hold public 
hearings as follows: 
Golden, Colorado-December 10, 1997 
Los Alamos, New Mexico-December 

11, 1997 
Augusta, Georgia-December 16, 1997 

Further details on the hearings are 
provided under SUPPLEMENTAL 
INFORMATION. 

SUPPLEMENTARY INFORMATION: 

Background 
On November 19, 199f\, DOE 

published a Notice of Intent (NO I} in the 
Federal Register (61 FR 58866) to 
prepare an EIS on the management of 
certain plutonium residues and scro..~b 
alloy stored at the Rocky Flats 
Environmental Technology Site. The 
plutonium residues and scrub alloy 
were generated as intermediate products 
or byproducts resulting from the 
manufacture of components for nuclear 



62762 Federal Register I Vol. 62, No. 227 I Tuesday, November 25, 1997 I Notices 

weapons. Now that nuclear weapons 
manufacturing and processing activities 
at Rocky Flats have ceased, the 
plutonium residues and scrub alloy are 
being stored pending disposition. 

The purpose and need for agency 
action is to process certain plutonium 
residues and all of the scrub alloy 
currently stored at the Rocky Flats Site 
to address health and safety concerns 
raised by the Defense Nuclear Facilities 
Safety Board in its Recommendation 
94-1, and to prepare these materials for 
offsite disposal or other disposition, 
while supporting site closure and 
limiting worker exposure and waste 
production. The proposed action is to 
process the plutonium residues and 
scrub alloy in preparation for disposal 
or other disposition. 

The materials addressed in this draft 
EIS include approximately 40% of the 
106,600 kg (235,000 lb) existing 
inventory of Rocky Flats plutonium 
residues, and also the entire inventory 
of Rocky Flats scrub alloy. The covered 
material consists of 42,200 kg (93,000 
lb) of plutonium residues [containing 
2,600 kg (5,730 lb) of plutonium) and 
700 kg (1,540 lb) of scrub alloy 
[containing 200 kg (440 !b) of 
plutonium). The remaining Rocky Flats 
plutonium residues will meet the 
requirements for disposal after being 
processed as discussed in DOE's Solid 
Residues Environmental Assessment 
(DOEIEA-1120, April1996), and are not 
addressed in the draft ElS. 

Alternatives Considered 
The draft EIS evaluates reasonable 

processing alternatives that could be 
applied in the 1998-2004 time frame. 
Three alternatives are analyzed for each 
residue category and the scrub alloy: 
Alternative 1-No Action 
Alternative 2-Processing without 

Plutonium Separation 
Alternative 3-Processing with 

Plutonium Separation 
Any plutonium separated from the 

plutonium residues and scrub Iilley as a 
result of the proposed action would be 
placed into safe and secure storage 
pending disposition by immobilization 
or conversion to mixed-oxide fuel in 
accordance with decisions to be made 
under DOE's Surplus Plutonium 
Disposition Environmental Impact 
Statement (62 FR 28009, May 22, 1997). 
The processing technology options for 
each material category analyzed in the 
draft EIS include those that can be 
accomplished at Rocky Flats, and those 
for plutonium separation only that can 
be accomplished offsite at the Savannah 
River Site, near Aiken, South Carolina, 
and/or at Los Alamos National 
Laboratory in Los Alamos, New Mexico. 

Invitation To Comment 

Tho public is invited to submit 
written and oral comments on any or all 
portions of the draft EIS. DOE especially 
welcomes commt)nts on the following 
topics: the technical adequacy of the 
document: the alternative(s) that DOE 
should select upon completion of the 
document; and the criteria that DOE 
should use in making these selections. 

Public Hearings and Procedures 

DOE will hold three public bearings 
according to the schedule provided at 
the end of this section. The hearing 
format will provide for collection of 
written and oral comments and will 
enable the public to discuss issues and 
concerns with DOE staff. Participants 
who wish to speak at the hearings are 
asked to register in advance by calling 
toll-free: 1-80Q-73~3282. Requests to 
speak that have not been submitted 
prior to the bearings will be handled in 
tile order in which they are received 
during the meetings. DOE's responses to 
comments recei\·ed during the public 
comment period will be presented in 
the final EIS. 

An independent facilitator will open 
the bearings by explaining the format to 
be followed. The bearings will be 
conducted in a manner that is intended 
to foster a cordial, open and mutually 
beneficial dialog between the 
participants and the DOE 
representatives. In the interests of 
achieving this goal, DOE representatives 
may ask clarifying questions regarding 
statements made at the hearings, will 
answer questions from the public, and 
may comment on statements made by 
other hearing participants. 

To ensure that everyone bas an 
adequate opportunity to speak, each 
speaker at a public bearing will be 
allotted 5 minutes. Depending on the 
number of persons who request an 
opportunity to speak, more time may be. 
allowed for speakers representing 
several parties or organizations. Persons 
wishing to speak on behalf of 
organizations should identify the 
organization in their request. Written 
comments will also be accepted at the 
bearings, and speakers at public 
bearings are encouraged to provide 
written versions of their oral comments 
for the record. 

DOE will take notes and prepare a 
summary of the oral comments received 
during the public bearings. 

Schedule of Public Hearings 

December 10, 1997-Roch· Flats 
Environmental Technolol?l· Site, Near 
Golden, CO ~-

6:00-9:00 pm mountain time, Rocky 
Flats Environmental Technology Site, 
Building 060 (outside of the West Gate 
of ibe Rocky Flats Environmental 
Technology Site}, State Highway 93, 
Golden, CO 80"402. Contact: Michael 
Konczal, 303-96~7095. 

December i 1, 1997-Los Alamos, NM 
6:00-9:00 pm mountain time, Los 

Alamos Area Office, 528--35tb Street, 
Rooms 'J.00/129, Los Alamos, NM 87544. 
Contact: Bob Promell, 505-665-4411. 

December 16, 1997-Augusta, Georgia 
6:0Q-9:00 pm eastern time, Ramada 

Plaza Hotel, Grove Room, 640 Broad 
Street, Augusta, GA 30901. Contact: 
Drew Grainger, 807-725-1523. 

Public Reading Rooms where the draft 
EIS is available: 

U.S. Department of Energy, Freedom 
of Information Room, Room lE-190, 
Forrestal Building, 1000 Independence 
Avenue, SW, Washington, DC 20585. 
Telephone 202-58~020. 

Lawrence Livermore National 
Laboratory, East Gate Visitors Center, 
Greenville Road, Livermore, CA 94550. 
Telephone 510-424-4026. 

California State University, 
NorUridge/Oviatt Library, 18111 
Nordhoff Street, Northridge, CA 91330. 
Telephone 818-677-2274. 

U.S. Department of Energy, Oakland 
Operations Office, Public Reading 
Room, Energy Information Center, 8th 
Floor, 1301 Clay Street, Opkland, CA 
94612. Telephone 510-637-1762. 

Simi Valley Public Library, 2629 Tapo 
Canyon Road, Simi Valley, CA 93063. 
Telephone 805-525-2384. 

Platt Brand Public Library, 23600 
Vfctory Boulevard, Woodland Hills, CA 
91367. Telephone 818-887-Q160. 

Standley Lake Public Reading Room, 
8485 Kipling Street, Arvada, CO 80005. 
Telephone 303-45~806. 

University of Colorado Libraries, 
Government Publications, Campus Box 
184, Boulder, CO 80309. Telephone 
303-492-1411. 

U.S. EPA Superfund Records Center, 
999 18th Street, 5th Floor Denver, CO 
80202. Telephone 303-312-6473. 

Colorado Department of Public Health 
and Environment, Information Center, 
4300 Cherry Creek Drive South, Denver, 
CO 80222. Telephone 303-692-2037. 

Colorado State University, Document 
Department, The Libraries, Fort Collins, 
CO 80523. Telephone 970-491-1101. 

U.S. Department of Energy, Golden 
Field Office, Public Reading Room, 
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14869 Denver West Parkway, Golden, 
CO 80401. Telephone 303-275-4742. 

Colorado School of Mines, Arthur 
Lakes Library, 1400 Illinois Street, 
Golden, CO 80401. Telephone 303-273-
3000. 

Rocky Flats Citizens Advisory Board. 
Public Reading Room, 9035 Wadsworth 
Avenue, Suite 2250, Westminster, CO 
80021. Telephone 303-42G-7855. 

Rocky Flats Public Reading Room, 
Front Range Community College 
Library, 3645 West 112th Avenue, 
Westminster, CO 80030. Telephone 
303-469-4435. 

Pullen Public Library. 100 Decatur 
Street. SE, Atlanta, GA 30303. 
Telephone 404-651-2185. 

Georgia Institute of Technology, 
Bobby Dodd Way, Atlanta, GA 30332. 
Telephone 404-894-4519. 

Reese Library-Augusta College, 2500 
Walton Way, Augusta, GA 30904. 
Telephone 706-737-1744. 

Cliatham Effingham Library, 2002 
Bull Street, Savannah, GA 31499. 
Telephone 912-234-5127. 

Argonne National Laboratory, 
Technical Library, P.O. Box 2528, Idaho 
Falls, ID 83403. Telephone 208-533-
7341. 

University of Illinois at Chicago, U.S. 
Department of Energy, Public Document 
Room, 3rd Floor, 801 S. Morgan Street, 
Chicago, n. 60607. Telephone 312-996-
2738. 

East St. Louis Public Library, 405 
North 9th Street, East St. Louis, n. 
62201. Telephone 618-747-7280. 

Lincoln Public Library, 326 South 7th 
Street, Springfield, n. 62701. Telephone 
217-753-4900. 

Salina Public Library, 301 West Elm, 
Salina, KS 67401. Telephone 785-825-
4624. 

Washburn L8w Library, 1700 College, 
Topeka, KS 66621. Telephone 913-231-
1010. 

U.S. Department of Energy. 
Environmental Information Center, 175 
Freedom Boulevard, Kevil, KY 42053. 
Telephone 502-462-2550. 

Paducah Public Library, 555 
Washington Street, Paducah, KY 42001. 
Telephone 502-442-2510. 

M1d Continent Public Library, Blue 
Ridge Branch, 9253 Blue Ridge 
Boulevard, Kansas City, MO 64138. 
Telephone 816-761-3382. 

St. Louis Public Library, 1301 Olive 
Street, St. Louis, MO 63103. Telephone 
314-241-2288. 

Scenic Regional Library, 308 
Hawthorn Drive, Union, MO 63084. 
Telephone 314-583-3224. 

Albuquerque Operations Office, 
National Atomic Museum, 20358 
Wyoming Boulevard SE, Kirtland Air 
Force Base. Albuquerque, NM 87185. 
Telephone 505-845-4378. 

U.S. Department of Energy, Technical 
Vocation Institute, Main Campus 
Library, 525 Buena Vista SE, 
Albuquerque, NM 87106. Telephone 
505-845-4378. 

U.S. Department of Energy, FOIA 
Reading Room, 4700 Morris NE, 
Albuquerque, NM 87111. Telephone 
505-224-5731. 

Los Alamos Community Reading 
Room, 1350 Central, Suite 101, Los 
Alamos, NM 87544. Telephone 505-
665-2127. 

New Mexico State Library, 325 Don 
Gasper, Santa Fe, NM 87503. Telephone 
505-827-3800. 

U.S. Department of Energy, Public 
Reading Room, Gregg Graniteville 
Library, 171 University Parkway, Aiken, 
SC 29801. Telephone 803-041-3465. 

County Library, 404 King Street, 
Charleston, SC 29403. Telephone 803-
723-1645. 

South Carolina State Library, 1500 
Senate Street, Columbia, SC 29211. 
Telephone 803-734-8666. 

Orangeburg County Free Library, 510 
Louis Street, NE. Orangeburg, SC 29116. 
Telephone 803-531-4636. 

Lawson McGhee Public Library, 500 
West Church Avenue, Knoxville, TN 
37902. Telephone 615-544-5750. 

Nashville Public Library, 225 Polk 
Avenue, Nashville, TN 37203. 
Telephone 615-862-5800. 

U.S. Department of Energy, Public 
Reading Room, Oak Ridge Operations 
Office, 55 Jefferson Circle, Room 1123, 
Oak Ridge, TN 37831. Telephone 615-
576-1216. 

Issued in Washington, D.C .. November 20, 
1997. 
Duid G. Huzienga, 
Acting Deputy Assistant Secretary for Nuclear 
Material and Facility Stabilization. Office of 
Environmental Management. 
(FR Doc. 97-30957 Filed 11-24-97; 8:45am) 
IIWNG COOE ~-41 
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The National Environmental 
Policy Act of 1969 (NEPA) 
requires the preparation of 
an Environmental Impact 
Statement (EIS) for major 
Federal actions that may 
significantly affect the 
quality of the environment. 
An Environmental Impact 
Statement looks at both 
the short-term and long
term effects of the 
proposed actions. 

Background 

D
uring the Cold War era, the 
Department of Energy (DOE) and 
its predecessor agencies produced 

materials for use in nuclear weapons. 
During these manufacturing and produc
tion activities, several intermediate 
products were generated, some of which 
remain in storage at various DOE sites. 
Now that the Cold War is over and the 
United States has ceased production of 

nuclear 
weapons 
materials, DOE is 
conducting activities 
to safely manage, clean 
up, and dispose of, as appro
priate, these intermediate prod-
ucts and byproducts. 

Among the intermediate products requir
ing proper management and preparation 
for disposal or other disposition are the 
plutonium residues and scrub alloy cur
rently stored at the Rocky Flats 
Environmental Technology Site (Rocky 
Flats), located near Golden, Colorado. 

Approximately 42,200 kilograms (kg) of 
plutonium residues (containing 2,600 kg 
of plutonium) and 700 kg of scrub alloy 
(containing 200 kg of plutonium) 
require processing prior to disposal as 
transuranic waste at the Waste Isolation 
Pilot Plant, located in Carlsbad, New 
Mexico, or other disposition to address 
health and safety issues raised by the 
Defense Nuclear Facilities Safety Board 
in their Recommendation 94-1. This is 
equivalent to about 95,000 pounds of 
plutonium residues and scrub alloy 
(approximately 50 tons). 

Sites where 
certain 
Rocky Rats 
plutonium 
residues and 
scrub alloy 
could be 
processed 

Although these stored materials are not 
directly usable in nuclear weapons, they 
remain a potential target for theft as a 
source of plutonium for use in nuclear 
weapons or other devices. Processing is 
also required to convert these materials 
into a form that is suitable for disposal 
or other disposition. 

Management 
Alternatives 
Analyzed in the 
Draft EIS 

T
he processing alternatives evaluated 
for the various types of plutonium 
residues and the scrub alloy 

include: 

• No action-continue current 
stabilization activities at Rocky Flats 
for continued onsite storage. However, 
the residues and scrub alloy may be 
left in a form that is unsuitable for 
disposal or other disposition. 

• Processing without separating the 
plutonium from the residues and 
scrub alloy-includes immobilization 
and dilution technologies, with all 
processing taking place at Rocky 
Flats. The materials would then be 
suitable for disposal at the Waste 
Isolation Pilot Plant. 

• Processing with separation of the 
plutonium from the residues and 
scrub alloy-includes various 
plutonium separation techniques. 
Onsite processing is evaluated at 
Rocky Flats for most of the residues 
and scrub alloy; ofjsite processing is 
evaluated at the Savannah River Site 
and at Los Alamos National 
Laboratory for certain types of 

(Alternatives continued on page 2) 



Alternatives 
(continued from page 1) 

2 

residues and the scrub alloy. Any 
plutonium separated from residues 
and scrub alloy would be stored 
pending disposition in compliance 
with decisions to be made after 
completion of the Surplus Plutonium 
Disposition Environmental Impact 
Statement described in a Notice of 
Intent issued in the Federal Register 
on May 22, 1997 (62 FR 28009). 
During storage, any separated 
plutonium would be protected 
through use of the same safeguards 
and security measures being used to 
protect the much larger amount of 
plutonium already in DOE's inventory. 
In accordance with existing DOE 
policy, any plutonium separated 
under this EIS would not be used in 
nuclear weapons. 

Containment and 
Shipment of Plutonium 
Residues and Scrub Alloy 

The alternatives evaluated in the EIS include possible shipments from Rocky 
Flats to the Savannah River Site and/ or the Los Alamos National Laboratory 
from approximately 1998 to 2004. Offsite shipments of plutonium residues 

and scrub alloy would be made using "Type B" containers, which are authorized by 
DOE and used in accordance with Department of Transportation regulations. Type B 
containers have been designed to minimize the possibility of dispersal, radiation, 
and criticality, and are tested under normal and accident conditions. 

Prior to shipment, preprocessing and repackaging will occur at Rocky Flats. Under 
all of the alternatives evaluated in the Draft EIS, the maximum number of ship
ments to the Savannah River Site between 1998-2004 would be 208. The maximum 
number of shipments to the Los Alamos National Laboratory would be 62 during 
the 1998-2004 timeframe. Under the "preferred alternative" identified in the Draft 
EIS, the number of shipments would be significantly lower (up to 39 highway 
shipments could be made to the Savannah River Site, and up to 13 highway ship
ments could be made to the Los Alamos National Laboratory during the 1998-2004 
timeframe). 

133-liter 
{35-!Jollon) --~ 

Drum 

Drum Closure 
w/SeaiWire 

Secondary 
Containment 
Vessel 

Aluminum 
Honeycomb 

Air Shield 

Fiberboard 

A typical Type B container for shipments of plutonium residues and scrub alloy 



Characteristics 
of Plutonium 
Residues and 
Scrub Alloy 

Plutonium residues and scrub alloy 
are "plutonium-bearing" materials. 
Plutonium residues are primarily 

in the form of salts, ash, sludge, and 
contamination on rags, glass, and 
metal pieces. Scrub alloy is a metal 
mixture created as an interim step in 

Residues from processing 

Safe Secure Trailer System 

Packaged residues 

plutonium recovery, and is primarily 
composed of magnesium, aluminum, 
americium, and plutonium. 

Plutonium is a solid, heavy metal that 
is not readily dispersed in the air. It is 
not very water soluble or highly chemi
cally reactive. Plutonium's physical 
characteristics allow for little absorp
tion into the human body through 
ingestion or skin exposure. The most 

significant potential exposure is by 
inhalation of plutonium compounds. 
Once inhaled, plutonium particles stick 
to the lung tissue. Then the alpha radi
ation from the plutonium can cause 
lung cancer. 

The overall human health risk to the 
public from plutonium during trans
portation is very low. The preprocess
ing/repackaging safeguards undertaken 
prior to shipment and the multiple lay
ers of containment provided by con
tainers severely limit the potential for 
inhalation. 

Drums in storage 

3 
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D Draft Full EIS 
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For more information: 
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D Final Summary Only 

D Final Full EIS 
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U.S. Department of Energy, EM-60 
1000 Independence Avenue, SW 
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PUBLIC READING ROOMS 

A complete copy of the Final EIS may be reviewed at any of the Public Reading Rooms and Libraries listed below. 

Simi Valley Public Library 
2629 Tapo Canyon Road 
Simi Valley, CA 93063 

Lawrence Livermore National Laboratory 
East Gate Visitors Center 
Greenville Road 
Livermore, CA 94550 

CSU Northridge/Oviatt Library 
18111 Nordhoff Street 
Northridge, CA 91330 

U.S. Department of Energy 
Oakland Operations Office 
1301 Clay Street 
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23600 Victory Boulevard 
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U.S. Department of Energy 
Golden Field Office 
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999 18th Street, Floor 5 
Denver, CO 80202 

Rocky Flats Citizens Advisory Board 
Public Reading Room 
9035 Wadsworth Avenue, Ste. 2250 
Westminster, CO 80021 

Standley Lake Public Reading Room 
8485 Kipling Street 
Arvada, CO 80005 

Rocky Flats Public Reading Room 
Front Range Community College Library 
3645 W. 112th Avenue 
Westminster, CO 80030 

University of Colorado Libraries 
Government Publications 
Campus Box 184 
Boulder, CO 80309 

Colorado Department of Public Health 
4300 Cherry Creek Drive South 
Denver, CO 80222 

Colorado State University 
Document Department 
The Libraries 
Ft. Collins, CO 80523 

Colorado School of Mines 
Arthur Lakes Library 
1400 Illinois Street 
P.O. Box 4029 
Golden, CO 80401 

Colorado State University 
Library Documents Department 
Ft. Collins, CO 80523 

U.S. Department of Energy 
1000 Independence Avenue SW 
FOI Room, lE-190, Forrestal Bldg. 
Washington, DC 20585 

Pullen Public Library 
100 Decatur Street SE 
Atlanta, GA 30303 

Chatham Effingham Library 
2002 Bull Street 
Savannah, GA 31499 

Reese Library 
Augusta College 
2500 Walton Way 
Augusta, GA 30904 

Georgia Institute of Technology 
Bobby Dodd Way 
Atlanta, GA 30332 

Argonne National Laboratory 
Technical Library 
P.O. Box 2528 
Idaho Falls, ID 83403 



University of Illinois at Chicago 
U.S. DOE Public Documents Room 
801 S. Morgan Street, 3rd Floor 
Chicago, IL 60607 

East St. Louis Public Library 
Dr. Ram Chauhan 
405 North 9th Street 
East St. Louis, IL 62201 

Lincoln Library 
Reference Department 
326 South 7th Street 
Springfield, IL 62701 

Salina Public Library 
Marc Boucher, Reference Librarian 
301 West Elm 
Salinas, KS 67401 

Washburn Law Library 
1700 College 
Topeka, KS 66621 

Paducah Public Library 
555 Washington Street 
Paducah, KY 42001 

U.S. DOE 
Environmental Information Center 
17 5 Freedom Boulevard 
Kevil, KY 42053 

Mid Continent Public Library 
Blue Ridge Branch 
9253 Blue Ridge Boulevard 
Kansas City, MO 64138 

St. Louis Public Library 
1301 Olive Street 
St. Louis, MO 63103 

Scenic Regional Library 
308 Hawthorn Drive 
Union, MO 63084 

Los Alamos Community Reading Room 
1350 Central Avenue, Suite 101 
Los Alamos, NM 87544 

U.S. DOE Albuquerque Operations Office 
National Atomic Museum 
20358 Wyoming Boulevard SE 
Kirtland Air Force Base 
P.O. Box 5400 
Albuquerque, NM 87185 

U.S. Department of Energy 
FOIA Reading Room 
4 700 Morris NE 
Albuquerque, NM 87111 

U.S. Department of Energy 
Technical Vocational Institute 
Main Campus Library 
525 Buena Vista SE 
Albuquerque, NM 87106 

Los Alamos Community Reading Room 
1350 Central Avenue 
Suite 101 
MS-C314 
Los Alamos, NM 87544 

New Mexico State Library 
325 Don Gasper 
Santa Fe, NM 87503 

U.S. Department of Energy 
Gregg Graniteville Library 
171 University Parkway 
Aiken, SC 29801 

County Library 
404 King Street 
Charleston, SC 29403 

South Carolina State Library 
1500 Senate Street 
P.O. Box 11469 
Columbia, SC 29211 

Orangeburg County Free Library 
510 Louis Street NE 
P.O. Box 1367 
Orangeburg, SC 29116 

Lawson McGhee Public Library 
500 West Church Avenue 
Knoxville, TN 37902 

Nashville Public Library 
225 Polk Avenue 
Nashville, TN 3 7203 

DOE Public Reading Room 
Oak Ridge Operations Office 
55 Jefferson Circle, Room 1123 
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NEPA DISCLOSURE STATEMENT FOR PREPARATION OF EIS 
ON MANAGEMENT OF CERTAIN PLUTONIUM RESIDUES 

AND SCRUB ALLOYS STORED AT ROCKY FLATS 

CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), require 
contractors who will prepare an EIS to execute a disclosure specifying that they have no financial or 
other interest in the outcome of the project. The term "financial interest or other interest in the outcome 
of the project "for the purposes of this disclosure is defined in the March 23, 1981 guidance "Forty Most 
Asked Questions Concerning CEQ's National Environmental Policy Act Regulations," 46 FR 18026-
1803 8 at Question 17 a and b. 

"Financial or other interest in the outcome of the project "includes" any financial benefit such as a 
promise of future construction or design work in the project, as well as indirect benefits the contractor is 
aware of (e.g., if the project would aid proposals sponsored by the firm's other clients)." 46 FR 18026-
18038 at 18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certify as 
follows: (check either (a) or (b) to assure consideration of your proposal). 

(a) __ ,/_ Offeror and any proposed subcontractor have no financial interest in the outcome of the 
project. 

(b) Offeror and any proposed subcontractor have the following financial or other interest in 
the outcome of the project and hereby agree to divest themselves of such interest prior to 
award of this contract. 

Financial or Other Interests: 

1.. 
2. 
3 .. 

Ibrabim H. Zeitoun 
Name 

Project Manaier and Yice President 

April 17. 1997 
Date 

Science Applications International Corporation 
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APPENDIXB 
PLUTONIUM RESIDUES AND SCRUB ALLOY CHARACTERISTICS 

B.l SUMMARY 

The Rocky Flats Environmental Technology Site (Rocky Flats) currently stores 106,600 kilograms (kg) 
(235,000 pounds [lb]) of residues and 700 kg (1,540 lb) of scrub alloy containing approximately 3,000 and 
200 kg (6,600 and 440 lb) of plutonium, respectively. The plutonium residues were analyzed in the 
Environmental Assessment, Finding of No Significant Impact, and Response to Comments-Solid Residue 
Treatment, Repackaging, and Storage (DOE 1996e), referred to herein as the "Solid Residue Environmental 
Assessment." Approximately 40 percent of the residues discussed in the Solid Residue Environmental 
Assessment contain plutonium in concentrations that meet neither the Safeguards Termination Limits 
established by the U.S. Department of Energy (DOE) Office of Safeguards and Security in 1996 nor the criteria 
for long-term storage as oxide or metal in accordance with DOE-STD-3013-96, DOE Standard: Criteria for 
Preparing and Packaging Plutonium Metals and Oxides for Long-Term Storage (DOE 1996b). The 
Safeguards Termination Limits are plutonium concentration limits imposed on special nuclear material that 
cannot be exceedeQ if material accountability requirements are to be terminated, as would be required if the 
residues were to be shipped to the Waste Isolation Pilot Plant (WIPP). As a result, the plutonium residues 
require further processing to meet criteria for disposal or other disposition. 1 The Rocky Flats scrub alloy is 
a DOE Defense Programs material and is not considered a waste material. Scrub alloy is included in this 
Environmental Impact Statement (EIS) to provide National Environmental Policy Act (NEPA) documentation 
for its stabilization. 

This appendix describes all residues and scrub alloy at Rocky Flats, including the total inventory of the 
residues that would remain above the Safeguards Termination Limits after being processed by the methods 
described in the Solid Residue Environmental Assessment. Material categories are identified and processing 
of the materials according to the Rocky Flats baseline plans (DOE 1996c) is discussed. Processes used for the 
generation of each of the specific materials, identification of the buildings in which the generation occurred, 
material descriptions, packaging and configurations, and material compositions are also included. 

The Rocky Flats materials were grouped into five categories in the Notice of Intent to Prepare an 
Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored at 
the Rocky Flats Environmental Technology Site (DOE 1996a) based on similarities in potential processing 
alternatives. The five categories include four residue categories (ash, salt, wet, and direct repackage) and one 
scrub alloy category. The four residue categories are divided into subcategories, which are further divided into 
the Item Description Codes (IDCs) used by Rocky Flats to categorize its residues. IDCs were developed in 
the late 1970s and early 1980s as a means to determine which nondestructive assay standard to use. There are 
approximately 100 IDCs in use at Rocky Flats. The total quantity of bulk material and plutonium (in kilograms 
[pounds)], the quantity of plutonium that would require processing to meet the Safeguards Termination Limits 
(in kilograms [pounds]), the bulk containing that plutonium (in kilograms [pounds]), and the Safeguards 
Termination Limit for the material (in weight percent) are itemized by IDC in tables throughout this appendix. 
The five Rocky Flats material categories from the Notice of Intent ar~ described in the following paragraphs: 

0 Ash Residues-Residues in this category were generated during production, research and development, 
strip-out, and maintenance operations and contain approximately 27,900 kg (61,500 lb) of total residue 

1 Some of the plutonium residues have been or are being proposed to be dispositioned through the Safeguards 
Termination Limit variance (or waiver) process. 
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material, including approximately 1,250 kg (2, 760 lb) of plutonium. Approximately 72 percent of the total 
residue material requires additional processing to meet the Safeguards Termination Limits. The 
subcategories include incinerator ash residues; inorganic residues; sand, slag, and crucible residues; and 
graphite fines residues. 

0 Salt Residues-Residues in this category were generated in pyrochemical operations and contain 
approximately 16,000 kg (35,300 lb) of total residue material, including approximately 1,000 kg (2,200 lb) 
of plutonium. Approximately 93 percent of the total residue material requires additional processing to meet 
the Safeguards Termination Limits. The subcategories include electrorefining salt residues, molten salt 
extraction salt residues, and direct oxide reduction salt residues. 

0 Wet Residues-Residues in this category generally resulted from contact with solutions in the normal 
course of processing, inventory, and cleanout operations and contain approximately 16,500 kg (36,400 lb) 
of total residue material, including approximately 340 kg (750 lb) of plutonium. Approximately 26 percent 
of the total residue material requires additional processing to meet the Safeguards Termination Limits. The 
subcategories include wet combustible residues, plutonium fluoride residues, Raschig ring residues, sludge 
residues, and greases/oily sludge residues. 

0 Direct Repackage Residues-Residues in this category resulted from processing, plutonium foundry, 
maintenance, construction, and inventory operations and contain approximately 39,300 kg (86,600 lb) of 
total residue material, including approximately 340 kg (750 lb) of plutonium. Approximately 7 percent of 
the total residue material requires additional processing to meet the Safeguards Termination Limits. The 
subcategories include dry combustible residues, glass residues, miscellaneous residues, and graphite and 
firebrick residues. 

0 Scrub Alloy-Materials in this category resulted from the salt scrub process of molten salt extraction salts 
and the anode alloy processing of electrorefining anode heels; they contain approximate! y 700 kg ( 1 ,540 lb) 
of total material, including approximately 200 kg ( 440 lb) of plutonium. All of the scrub alloy material 
(1 00 percent) requires processing. The scrub alloy material includes magnesium/aluminum alloy that was 
processed at the Savannah River Site and alloy that contains calcium, which was not processed at the 
Savannah River Site. 

B.2 ROCKY FLATS RESIDUE GENERATION 

B.2.1 Introduction 

The plutonium residues at Rocky Flats were produced 
during plutonium recovery and purification, 
manufacturing operations, or subsequent processing 
from 1953 to 1990. As a result of the processes used to 

See Attachment 1 
Attachment 1 contains the figures for this appendix in 
the form of flow diagrams that show how each residue 
category and subcategory was produced. The IDCs for 
each of the subcategories are also provided. 

recover and purify plutonium and to manufacture components, a variety of materials became contaminated with 
plutonium. If the level of contamination was low, the material was considered either transuranic or low-level 
waste and was disposed of at offsite burial locations. If the concentration of plutonium in the material 
exceeded an "economic discard limit,"2 however, the material was classified as residue rather than waste and 
was stored for later recovery of the contained plutonium. Although large quantities of residues were processed 
during the operation of Rocky Flats, other residues, primarily those more difficult to process, accumulated at 
the site in storage. 

2Economic Discard Limit-The threshold for determining whether a material was waste or residue based on the 
economics of recovery. If the cost of recovery of the plutonium was less than the cost of new plutonium, the material 
was considered a residue and retained for recovery; otherwise, it was declared a waste to be disposed of 
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The processes at Rocky Flats generated widely varied and complex residues. For example, some pyrochemical 
salts used in the purification process have residual plutonium and americium dispersed throughout a spent salt 
matrix. Other residue materials were generated primarily because of incidental contamination-mainly 
surface-contaminated materials, such as metals, molds and crucibles, paper, plastics, filters (air and liquids), 
and refractory materials (firebrick) from the incinerators. Another broad category of residues resulted from 
intermediate recovery treatment steps or ancillary treatment systems; these residues include ash generated from 
the volume reduction of combustibles (e.g., plastic, paper, and rags) via an incineration process, soot produced 
from incinerator cleanout activities, plutonium fluoride mixtures generated in hydrofluorination and reduction 
operations, and heels and sludges produced by aqueous treatments of various hard-to-dissolve materials (e.g., 
ash, soot, crucibles). Emissions treatment systems also produced several additional types of sludges, such as 
off-gas scrubber systems and filters from liquid filtration systems. 

In addition to being contaminated with plutonium, some residues may contain co-contaminants that are subject 
to the Resource Conservation and Recovery Act (EPA 1976) and the Colorado Hazardous Waste Act 
(CDPHE 1984a) and that are regulated by the U.S. Environmental Protection Agency (EPA) or the State of 
Colorado. In 1991, a DOE review of backlogged residues was accomplished based on 40 Code of Federal 
Regulations (CFR) Part 261, Identification and Listing of Hazardous Waste. This review was delivered to the 
Colorado Depattment of Health and the Environment and was accepted as the Mixed Residue Reduction 
Report (DOE 1992). Since this initial review, there have been periodic reviews of the nature and status of the 
residue hazardous waste compliance baseline, which have been incorporated in the backlog waste reassessment 
process (RMRS 1996). The basis of the original determination was re-evaluated and the amount of residues 
regulated by the Resource Conservation and Recovery Act was reduced from 90 percent to approximately 
48 percent by bulk weight. 

Since the Colorado Department of Public Health and Environment has jurisdiction over hazardous and mixed 
waste management in Colorado, all hazardous waste regulations referenced by Rocky Flats are Colorado 
regulations. Some of the Rocky Flats residues have both characteristic and listed EPA hazardous waste codes 
as established by the Colorado Code of Regulations (CDPHE 1984b ). This information is provided in 
Section B.3. A description of the characteristics associated with the EPA hazardous waste codes can be found 
in Section 261.22-24 of 6 Colorado Code of Regulations 1007-3 (CDPHE 1984b ). 

B.2.2 Programmatic History 

The essential goal for DOE remains the safe storage of the mixed residues, residues, and scrub alloy until their 
ultimate processing and final offsite disposition. In 1992, Rocky Flats initiated the Residue Elimination 
Project to address the treatment and elimination of its stored residues. Safe storage of these materials has been 
evaluated by DOE and by the Defense Nuclear Facilities Safety Board (the "Board"). Once the Board makes 
a recommendation, the Secretary of Energy establishes an approval process and develops an implementation 
plan. When the plan is approved, the Board publishes the recommendation in the Federal Register. Currently, 
Board Recommendation 94-1 (DNFSB 1994b) and Board Recommendation 94-3 (DNFSB 1994a) relate to 
the safe storage and management of residues and scrub alloy. 

The Residue Elimination Project focused primarily on eliminating the residues by simply repackaging them, 
with minimal treatment, to meet the Waste Isolation Pilot Plant Waste Acceptance Criteria (DOE 1981). On 
May 26, 1994, the Board approved and issued Recommendation 94-1, which, in general, raised safety-related 
concerns about continued storage and about the potential management of residues and in-process materials. 

In addition to the safe management of these materials, the Board was concerned with the results of the abrupt 
halt of nuclear weapons production and DOE's efforts to remediate its facilities. The Board concluded that 
immediate hazards could arise unless certain problems were corrected throughout the DOE complex. These 
problems related to liquids and solids containing fissile materials and other radioactive substances in spent fuel 
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storage pools, reactor basins, reprocessing canyons, processing lines, and various buildings once used for 
processing and weapons manufacture. The Board addressed its concerns in Recommendation 94-1 and 
proposed an accelerated schedule to convert these materials to forms more suitable for safe interim storage. 

Notwithstanding its acknowledgment of DOE's vulnerability assessment efforts and the NEPA documentation 
related to these situations, the Board made the following recommendations regarding the Rocky Flats residues 
and scrub alloy: 

0 That an integrated plan be formulated to convert plutonium-bearing materials for safe interim storage within 
2 to 3 years. 

0 That the plan should include ways to store all plutonium metals and oxides in conformance with 
DOE-STD-3013-94, Criteria for Safe Storage of Plutonium Metals and Oxides (DOE 1994a), which was 
superseded by DOE-STD-3013-96, DOE Standard: Criteria for Preparing and Packaging Plutonium 
Metals and Oxides for Long-Term Storage (DOE 1996b ). 

0 That preparations be expedited to repackage plutonium metal in contact with plastic to eliminate the 
generation of hydrogen gas. 

0 That preparations be accelerated to process containers of possibly unstable residues from past plutonium 
operations and change the plutonium into a form suitable for safe interim storage. 

To respond to Board Recommendation 94-1, Rocky Flats developed the Site Integrated Stabilization 
Management Plan (DOE 1996c), which describes the program and schedules to stabilize and package the 
residues to meet a 50-year storage standard. This plan is the governing document for the management of the 
Rocky Flats residues and scrub alloy, although Consent No. 93-04-23-01 (State of Colorado 1993) imposes 
additional requirements on the portion of residues mixed with hazardous constituents. The plan incorporates 
Board Recommendation 94-1 Implementation Plan milestones, which Rocky Flats routinely updates. 

In April 1996, DOE's Rocky Flats Field Office issued the Environmental Assessment, Finding of No 
Significant Impact, and Response to Comments-Solid Residue Treatment, Repackaging, and Storage 
(DOE 1996e). The information and analyses in the "Environmental Assessment" section evaluate the impacts 
associated with implementation of the Site Integrated Stabilization Management Plan. The "Finding of No 
Significant Impact" section determines that this evaluation supports the conclusion that the proposed action 
would not constitute a major Federal action significantly affecting the quality of the human environment. This 
determination allows Rocky Flats to begin preparation to process and repackage possibly unstable residues and 
to store them for interim safe storage until their disposition is decided. 

B.2.3 Safeguards Termination Limits, Item 
Description Codes, and Site Integrated 
Stabilization Management Plan Groups 

On July 22, 1996, the DOE Office of Safeguards and 
Security issued guidance (DOE 1996d) concerning 
plutonium enrichment of special nuclear material that 

See Attachment 1 
Attachment 1 contains the figures for this appendix in 
the form of flow diagrams that show how each residue 
category and subcategory was produced. The IDCs for 
each of the subcategories are also provided. 

can be categorized as "attractiveness level E" for the purposes of determining levels of safeguards protection. 
This guidance complements existing requirements given in DOE Order 5633.3B (DOE 1994b). Table B-1 
provides a summary of the Safeguards Termination Limits established by the DOE Office of Safeguards and 
Security for this special nuclear material. Implementation of this new guidance indicates that approximately 
40 percent of the materials to be processed as described in the Site Integrated Stabilization Management Plan 
would not meet the new guidance requirements. 
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Table B-1 Safeguards Termination Limits Attractiveness Level E Criteria for 
~pec1a uc ear a ena S ·1N I M t ·1 

Threshold 
(Wei1.ht o/o) 

CatellOI"J Description/Form A" Bb 

Readily Recoverable Special nuclear material solutions and oxides: nitrate, caustic, chloride solutions, 0.1 N/A 
contaminated/impure oxides, metal fines and turnings, glovebox sweepings 

Recoverable Special nuclear material amenable to dissolution and subsequent separation: pyrochemical 0.1 0.2 
salts; chloride melt; hydroxide cake; floor sweepings; alumina; condensates; reduction 
residues; sand, slag, and crucible; magnesium oxide crucible 

Difficult to Recover Special nuclear material in organic matrices or requiring pyrochemical separation disassembly 0.2 1.0 
and subsequent multiple recovery operations: high-efficiency particulate air filters, organic 
solutions, oils and sludges, graphite or carbon scrap; surface contaminated plastics, metal 
components, combustible rubber 

Extremely Difficult to Special nuclear material bound in matrix of solid sintered or agglomerated refractory 0.5 2.0 
Recover materials: special nuclear material embedded in glass or plastic, high fired incinerator ash, 

S)J_ecial resins, salt sluclges, raffinates and sulfides 

Practically Special nuclear material microencapsulated in refractory compounds or in solid dilution: 1.0 5.0 
Unrecoverable vitrified, bituminized, cemented, or polymer-encapsulated materials; special nuclear material 

alloyed with refractory elements (tungsten, palladium, chromium, stainless steel), 
ceramic/glass salvage 

N/A =Not applicable 
• Threshold A: Maximum special nuclear material concentration upon which Materials, Controls, and Accountability and physical protection 

can be terminated if conditions in DOE Order 5633.3B, 1, 1, 1 are met. 
b Threshold B: Maximum special nuclear material concentrations upon which only physical protection measures equivalent to category IV 

requirements can be applied if conditions in DOE Order 5633.3B I, I, I are met. The various categories (I through IV) relate to the amount 
of fissile material contained in various nuclear materials and are discussed in detail in DOE Order 5633.3B. 

Table B-2, "Residue IDCs Comparison Between the Solid Residue Environmental Assessment and the Site 
Integrated Stabilization Management Plan Information," tracks Item Description Codes (IDCs) by the various 
residue management mechanisms that have been used over the past several years. The table provides a method 
for cross-correlating individual IDCs using the Solid Residue Environmental Assessment residue categories 
and the Site Integrated Stabilization Management Plan (DOE 1996c) group categorizations. Table B-2 also 
shows selected safety concerns and the current baseline Site Integrated Stabilization Management Plan 
processing methods being pursued by Rocky Flats for each IDC. 

Not all the residue IDCs identified in Table B-2 will require further processing to meet the safeguards limits 
for low-grade special nuclear materials. The rest of this appendix describes those residues that may require 
further processing. 

Table B-2 Residue IDCs Comparison Between the Solid Residue Environmental Assessment and 
th s·t I t t d St bT f M t PI I ~ f e 1 e negra e a IJZa IOn ana2emen an norma Ion 

Environmental /DC Site Integrated Stabilization Management Plan 
Assessment Safety 

Category Number Description Residue Type Group#" Concern 6 Treatment• 

Ash Residues 310 Graphite Fines Ash 4 3 3 

333 Calcium Salt 3 2 2 

368 Magnesium Oxide Crucible Ash 11 N/A 9 
372 d Grit Ash 11 N/A 9 
373 d Firebrick Heel Wet/Mise 11 N/A 9 

378 Firebrick, Fines Ash 11 N/A 9 

387 Reburned Sand, Slag, and Crucible Sweepings Ash 4 3 3 

390 Unpulverized Slag Ash 4 3 3 

391 Unpulverized Sand and Crucible Ash 4 3 3 

392 Unpulverized Sand, Slag, and Crucible Ash 4 3 3 

393 Sand, Slag, and Crucible Heel Ash 4 3 3 

394 Sand from Button Breakout Ash 4 3 3 
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Environmental /DC Site Integrated Stabilization Management Plan 
Assessment Safety 

Category Number Description Residue Type Group#" Concern• Treatment• 
395 Unpulverized Slag and Crucible Ash 4 3 3 

396 Pulverized Slag Ash 4 3 3 

398 Pulverized Sand, Slag, and Crucible Ash 4 3 3 

419 Unpulverized Incinerator Ash Ash 9 N/A 8 

420 Pulverized Incinerator Ash Ash 9 N/A 8 

421 Ash Heel Ash 9 N/A 8 

422 Soot Ash 9 N/A 8 
423 d Soot Heels Ash 9 N/A 8 
428 Incinerator Ash for Materials Management Ash 9 N/A 8 
H61 Oxide from Ducts Wet/Mise 11 N/A 9 

Salt Residues 044 Americium and Miscellaneous Oxide Salt 2 2 2 

NIE 363 Electrorefining Salt - I" Run Salt I 2 2 

NIE 364 Electrorefining Salt - 2"d Run Salt I 2 2 

365 Salt from Bad Direct Oxide Reduction Salt 3 2 2 

404 Molten Salt Calcium, Zinc, Potassium Salt 3 2 2 

405 Molten Salt Extraction Salt Salt 2 2 2 

406 Molten Salt Extraction Salt Salt 2 2 2 

407 Molten Salt Extraction Salt Salt 2 2 2 

408 Molten Salt Extraction Salt Salt 2 2 2 

409 Molten Salt Extraction Salt Salt 2 2 2 

410 Molten Salt Extraction Salt Salt 2 2 2 

411 Electrorefining Salt Salt I 2 2 

412 Gibson Salt Salt 3 2 2 

413 Impure Salt/Cleanout Salt 3 2 2 

414 Direct Oxide Reduction Salt with Calcium Salt 3 2 2 

415 Plutonium Chloride Mixed Salt Salt 3 2 2 

416 Zinc/Magnesium Alloy Metal Salt 3 2 2 

418 Molten Salt Extraction Salt for Los Alamos Salt 2 2 2 
National Laboratory 

NIE 426 Reburned IDC 413 Salt 3 2 2 

427 Molten Salt Extraction Dicesium Salt Salt 3 2 2 

429 Scrub Alloy Salt Salt I 2 2 

433 Spent Dicesium Salt Salt 3 2 2 

434 Salt with Free Calcium Salt 3 2 2 

N/E 435 Spent Cerium/Calcium Salt Scrub Salt 3 2 2 

473 Electrorefining Salt for Los Alamos National Salt I 2 2 
Laboratory 

601 Aluminum/Magnesium Oxide Salt 11 N/A 9 

654 Electrorefining Salt from Plutonium/Neptunium Salt I 2 2 

655 Electrorefining Ceramics from Plutonium/ Ash 11 N/A 9 
Neptunium 

Wet Residues 089 Grease Oxide Combustible 7 6 6 

090 Plutonium Auoride Wet Mise 8 7 7 

091 Non-Specification Plutonium Auoride Wet Mise 8 7 7 

092 Plutonium Auoride Heel Wet Mise 8 7 7 

093 Sodium Auoride Pellets Wet Mise 8 7 7 

097 Impure Plutonium Auoride Wet Mise 8 7 7 

099 Grease Auoride Combustible 7 6 6 

290 Filter Sludge Wet Mise 12 8 10 

291 Lab Auoride Sludge Wet Mise 12 8 10 

292 Incinerator Sludge Wet Mise 12 8 10 

299 Miscellaneous Sludge Wet Mise 12 8 10 

331 Split Ful Ao, Organic Contaminated Combustible 6 5 5 
331 Split Ful Ao, Nitrate Contaminated Combustible 5 4 4 

332 Oily Sludge Combustible 7 6 6 
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Environmental /DC Site Integrated Stabilization Management Plan 
Assessment Safety 

Category Number Description Residue T~pe Groufl#" Concern 6 Treatment• 
335 Drybox Filters/Not Acid Contaminated WetMisc 5 4 4 

336 Split Wet Combust, Organic Contaminated Combustible 6 5 5 
336 Split Wet Combust, Nitrate Contaminated Combustible 5 4 4 

338 HEP A Filter Media Combustible 5 4 4 
339 d Leaded Gloves Combustible 5 4 4 
340 Sludge from Size Reduction Vault WetMisc 12 8 10 
341 Leaded Gloves/ Acid Contaminated Combustible 5 4 4 

342 Drybox Filters/ Acid Contaminated Combustible 5 4 4 

376 Processed HEP A Filter Media Combustible 5 4 4 
441 Unleached Raschig Rings Inorganic 13 N/A 11 
490 HEPA Filters Non-Acid Content Combustible 5 4 4 

Direct 197 Tantalum Targets Inorganic 11 N/A 9 
Repackage 300 Graphite Mold WetMisc 11 N/A 9 
Residues 

303 Graphite Chunks Inorganic 11 N/A 9 

312 Graphite Coarse Inorganic 11 N/A 9 

320 Heavy Metal Non-Special Source WetMisc 11 N/A 9 
321 d Lead Inorganic 11 NIA 9 
330 Dry Combustibles Combustible 10 N/A 9 

334 d Fire Blanket Inorganic 11 NIA 9 

337 Plastics Combustible 10 NIA 9 
N/E 360 Aluminum Oxide Ceramic Crucible Inorganic 11 N/A 9 

374 d Blacktop, Concrete Ash 11 N/A 9 

370 LECO Crucible Inorganic 11 NIA 9 
371 d Firebrick Inorganic 11 NIA 9 

377 Coarse Firebrick Inorganic 11 N/A 9 
438 Insulation Inorganic 11 N/A 9 

440 Glass Inorganic 13 NIA 11 
442 Leached Raschig Rings Inorganic 13 N/A 11 

479 d Empty Reusable Cans in Drum N/E NIE 

480 Light Metal Inorganic 11 N/A 9 

HEPA =high-efficiency particulate air MISC =miscellaneous N/A =not applicable 
Assessment 

NIE = No entry in the Solid Residue Environmental 

a Site Integrated Stabilization Management Program Group Numbers 
1. Electrorefining and Salt Scrub Salts 8. Auorides 

Ash 2. Molten Salt Extraction Salts 9 
3. Direct Oxide Reduction and Dicesium Hexachloroplutonate Salts 10. Dry Combustibles 
4. Sand, Slag, and Crucible and Graphite Fines 11. Firebrick, Graphite and Inorganics 
5. Nitrate-Contaminated Combustibles. 12. Sludges 
6. Organic-Contaminated Combustibles 13. Glass 
7. Greases and Oily Sludges 14. Classified Inorganics• 

b Site Integrated Stabilization Management Program Safety Concerns 
1. Oxidizer 5. Corrosivity 
2. Water Reactive, Shock Sensitive, Pyrophoric 6. Gas Generation 
3. Pyrophoric 1. Radiation Exposure 
4. FueVOxidizer 8. Free Liquid 

c Site Integrated Stabilization Management Program Treatments•• 
1. Cementation 8. Calcination to Meet Interim Safe Storage Criteria 
2. Molten Oxidation 
3. Calcination 9. Repack to Meet Interim Safe Storage Criteria and 
4. Wash and Dry Waste Acceptance Criteria 

5. Low Temp Thermal Desorption/Water Oxidation 10. Dried or Absorbed 
6. Venting 11. Repack to Waste Acceptance Criteria 
7. Dissolution and Conversion to Oxide 12. Declassified and Repacked 

d IDCs that do not contain any material identified for further processing to meet the safeguards limits for low-grade special nuclear materials. 

B-7 



Final EJS on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

*This table does not include residues that have been categorized as "Classified Shapes or Classified Inorganics." These residues do not require 
further processing beyond that analyzed in the Solid Residues Environmental Assessment. 
**These treatments were the basis for analyses in the Solid Residues Environmental Assessment and are the "no action" processes discussed 
in this EIS. 

B.3 DETAILED DISCUSSIONS OF ROCKY FLATS RESIDUES 

B.3.1 Introduction 

The following sections give technical descriptions of the plutonium-bearing residues stored at Rocky Flats. 
In the Notice of Intent, the residues and scrub alloy buttons are divided into the five categories. To further 
characterize the residue material categories that were identified in the Notice of Intent, 10 material categories 
have been defined and are described in detail in Section 2.7 Management Alternatives-Sections 2.7.2 through 
2.7.11-of this EIS, which also includes processing/technology discussions. The 10 residue material 
categories are as follows: 

Ash Residues 6. Combustible Residues 1. 
2. 
3. 
4. 
5. 

Pyrochemical Salt Residues 
Plutonium Fluoride Residues 
Sludge Residues 

7. Glass Residues 
8. Graphite Residues 
9. Inorganic (Metals and Others) Residues 
10. Scrub Alloy Filter Media Residues 

Table B-3 shows how these 10 categories correspond to the 5 residue material categories identified in the 
Notice of Intent. The table includes the Notice of Intent residue material categories, the corresponding EIS 
material categories, and the material Item Description Codes (IDCs) associated with each. 

T bl B 3 C a e - d Jon ence orresJ B t e ween Nf 0 ICe 0 fit tCt n en a egor1es an d EIS C t a egones 
Notice of Intent Categories EIS Categories IDCs 

Ash Residues Ash Residues 

- Incinerator Ash - Incinerator Ash 378,419,420,421,422,428 

- Sand, Slag, and Crucible - Sand, Slag, and Crucible 333,387,390,391,392,393,394,395,396,398 

- Graphite Fines - Graphite Fines 310 

- Inorganic Ash - Inorganic Ash 368, H61 

Salt Residues Pyrochemical Salt Residues 

- Electrorefining Salts - Electrorefining Salts 411,473,654,655 

- Molten Salt Extraction Salts - Molten Salt Extraction Salts 044,405,406,407,408,409,410,418,429,601 

- Direct Oxide Reduction Salts - Direct Oxide Reduction Salts 365,404,412,413,414,415,416,417,427,433, 
434,435 

Wet Residues 

- Plutonium Fluoride Plutonium Fluoride Residues 090,091,092,093,097 

Sludge Residues 
-Sludge -Sludge 290,291,292,299,340 
-Greases/Oily Sludge - Greases/Oily Sludge 089,099,332 

Filter Media Residues 331,335,338,342,376,490 
- Wet Combustibles 

Combustible Residues (Partial) 
- Aqueous/Organic-Contaminated 336,341 

Combustibles 

Glass Residues (Partial) 
- Raschig Ring - Raschig Ring (Unleached, Leached) 441,442 
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Notice of Intent Categories EIS Categories IDCs 

Direct Repackage Glass Residues (Partial) 

-Glass - Other Glass 440 

Combustible Residues (Partial) 
- Dry Combustibles - Dry Combustibles 330,337 

Graphite Residues 
- Graphite, Firebrick - Graphite, Firebrick 300,303,312,377 

Inorganic (Metal and Others) 
- Miscellaneous Residues 197,320,360,370,438,480 

- Miscellaneous 

Scrub Alloy Scrub Alloy 025,600,602,603,604,620 

Table B-4 lists the Resource Conservation and Recovery Act hazardous waste codes that may be associated 
with the residues identified in this EIS. They are distinguished by either characteristic or listed number. 
Descriptions of the characteristics and listing criteria associated with the Resource Conservation and Recovery 
Act codes are provided in Part 261.22-33 of 6 CCR 1007-3 or 40 CFR 261.22-33. 

Table B--4 Resource Conservation and Recovery Act Hazardous Waste Codes Associated with 
This EIS 

Characteristic Listed 

DOO 1 - lgnitability FOOl -The following spent halogenated solvents used in degreasing: 
tetrachloroethylene, trichloroethylene, methylene chloride, I, 1, 1-trichloroethane, 
carbon tetrachloride, and chlorinated fluorocarbons 

D002 - Corrosivity F002- The following spent halogenated solvents: tetrachloroethylene, 
trichloroethylene, methylene chloride, 1,1, 1-trichloroethane, chlorobenzene, 1,1 ,2-
trichloro-1 ,2,2-trifluoroethane, ortho-dichlorobenzene, trichlorofluoromethane, and 
1,1 ,2-trichloroethane 

D003 -Reactivity F003 -The following spent non-halogenated solvents: xylene, acetone, ethyl acetate, 
ethyl benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol, cyclohexanone, 
and methanol 

D004 - Arsenic F005 -The following spent non-halogenated solvents: toluene, methyl ethyl ketone, 
carbon disulfide, isobutanol, pyridine, benzene, 2-ethylethanol, and 2-nitropropane 

D005 - Barium F006- Wastewater treatment sludges from electroplating operations 

D006 - Cadmium F007 - Spent cyanide plating bath solutions from electroplating operations 

D007 - Chromium F009 - Spent stripping and cleaning bath solutions from electroplating operations 
where cyanides are used in the process 

D008- Lead 
D009 - Mercury 
DOlO- Selenium 
DOll -Silver 
D018- Benzene 
D019- Carbon Tetrachloride 
D035 - Methyl Ethyl Ketone 

The sections that follow include estimates of the bulk and plutonium quantity for either the IDCs or the group 
of IDCs that are above the safeguards termination limits. The figures in Attachment 1, using process flow 
diagrams, show how the residues were generated. 
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B.3.2 Ash Residues 

The subcategories under ash residues include incinerator ash; inorganics; sand, slag, and crucible; and graphite 
fines. These residues are grouped together because they are chemically alike or because they will be processed 
and repackaged in a similar way. According to the Solid Residues Environmental Assessment, these ash 
residues will be calcined, cemented if necessary, and repackaged to meet interim safe storage criteria. The 
baseline processing of these residues removes moisture and organics that may generate flammable or corrosive 
gases posing risks to workers and the public, convert plutonium metals and other metals to an oxide, and 
immobilize respirable fines to reduce dispersible risks. Approximately 72 percent of this category 
(approximately 20,100 kg [44,300 lb]) may require additional processing. Further discussions follow on the 
Item Description Codes within each subcategory that may require additional processing. 

B.3.2.1 Incinerator Ash Residues 

Incinerator ash residues are materials resulting from the 
combustion of feed materials during the operation of 
the residue recovery incinerator in Building 771 and 
strip-out operations of the incinerator in Building 371, 
though plutonium materials were never processed in 
Building 371. The Item Description Codes (IDCs) 

See Attachment 1 
Figure B--1 shows the sources and types of incinerator 
ash residues generated at Rocky Flats; Figures B--11 
and B--12 show the generation of IDC 421; and Figure 
B--12 shows the generation of IDC 378. 

included in this subcategory are 378, 419, 420, 421, 422, and 428. 
residues. They are described in the following paragraphs: 

These IDCs are classified as mixed 

0 IDC 378, Firebrick, Pulverized or Fines-IDC 378 was generated in the residue recovery incinerators 
in Building 771; the firebrick was used to line the incinerator. The fines were generated from the scarfing 
of firebrick to remove plutonium. This material consists of firebricks, pulverized firebrick or firebrick 
fines, and chunks of high-density aluminum ceramic material in various sizes. This IDC contains 
plutonium and americium oxides, metal oxides, and high-density aluminum substrate material, which are 
packaged in 55-gallon drums and stainless steel slip lid cans. 

0 IDC 419, Unpulverized Incinerator Ash-This ash category is a nonhomogeneous material containing 
partially burned feed materials (combustibles) that vary in size from fine particulates that will pass through 
a 100-mesh screen to relatively large pieces of material. This ash contains measurable quantities of 
organics and carbon and was generated in the Building 771 residue recovery incinerator system and the 
Building 371 incinerator strip-out operations (ash from Building 371 was generated during nonplutonium 
tests). The ash is stored in 55-gallon drums or stainless steel slip lid cans. 

0 IDC 420, Pulverized Incinerator Ash-This ash category is a nonhomogeneous mixture that was crushed 
through a ball mill and contains a mixture of coarse, granular, fine, and very fine particulates. The ash, 
which contains some bits of metal, organics, and carbon, was generated in the Building 771 residue 
recovery incinerator system and in Building 371 incinerator strip-out operations (no plutonium material was 
processed in Building 371). The ash is stored in 55-gallon drums, stainless steel slip lid cans, plastic 
bottles, and other special containers. 

Table B-5 presents the analyses of the composition of ash for IDC 419 and IDC 420. 
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T bl B 5 I a e - t AhA ncmera or s f IDC 419 d IDC 420 naryses or an 
Ash 

Constituent Range (Weight%) Average (Weight%) 

Al20 3 0.95 to 5.7 3.33 

Am02 0.02 -
B203 0.32 to 3.2 1.76 

BaO 0.58 to 1.2 0.89 

CaO 1.1 to 7.0 4.05 

CrP3 0.44 to 0.88 0.66 

CuO 0.63 to 1.3 0.97 

F~03 1.1 to 10.3 5.70 

KP 0.24 to 1.2 0.72 

MgO 0.83 to 8.3 4.57 

Mn02 0.03 to 0.08 0.06 

Na20 0.0 to 2.4 1.20 

NiO 0.25 to 0.64 0.45 

P20S 0.23 -

PbO 0.58 to 0.92 0.75 

Pu02 1.8 to 3.8 2.80 

SnO 0.0 to 0.25 0.13 

Ta20s 0.0 to 0.73 0.37 

Ti02 1.0 to 1.7 1.35 

c 7.5 to 36.0 21.75 

Si02 14.17 to 74.10 48.49 

Weight Loss - -

Total - 100.00 

0 IDC 421, Ash Heel-Incinerator ash heel was generated from processing incinerator ash (IDCs 419 and 
420) in Building 771; it is the insoluble residue (ash heel) that remains after ash dissolution in nitric acid. 
The ash heel is fairly homogeneous and contains fine to very fine particulates. It is stored in 55-gallon 
drums, stainless slip lid cans, bottles, and other special containers. This material will contain the same 
constituents as incinerator ash but in different concentrations. Table B-6 presents the analysis of the 
composition of this ash heel. 

0 IDC 422, Soot-Incinerator soot is the incomplete combustion product from incinerator operations and 
is a mixture of fine to very fine fly ash. This material was generated in Building 771 during incineration 
operations and was collected during filter change operations of the incinerator plenum and during 
incinerator stripout operations in Building 371, though no plutonium was processed in Building 371. The 
soot is fairly homogeneous and is stored in 55-gallon drums. The soot composition generally has silica and 
carbon as the major components and aluminum oxide, calcium oxide, ferric oxide, and sodium oxide as 
the minor components. 
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a e -T bl B 6 I ncmera or s nalySIS 0 t A h A I ' fiDC 421 
Ash 

Constituent Range (Weight %) Average (Weight%) 
Al20 3 1.1 to 7.2 4.15 
Am02 0.02 -
Bz03 0.02 to 3.2 1.61 
BaO 0.06 to 0.58 0.32 
CaO 1.1 to 5.60 3.35 
Cr20 3 0.58 to 2.9 1.74 
CuO 0.06 to 0.5 0.28 
Fe20 3 0.72 to 11.7 6.21 
K20 0.02 to 0.6 0.31 
MgO 0.83 to 1.7 1.27 
Mn02 0.03 to 0.16 0.10 
Nap 0.0 to 1.2 0.60 
NiO 0.25 to 0.64 0.45 

PzOs 0.0 to 2.3 1.15 
PbO 0.09 to 0.58 0.34 
Pu02 1.6 to 16.4 9.00 
SnO 0.0 to 0.38 0.19 
Ta20 5 0.61 to 1.2 0.91 
Ti02 1.0 to 5.0 3.00 
c 10.4 to 44.8 27.60 
Si02 0.00 to 81.53 37.42 
Weight Loss - -

Total - 100.00 

0 IDC 428, Ash Selected for the Materials Management Executive Committee-This ash is pulverized 
incinerator ash selected from IDC 420 that was set aside at the request of DOE's Materials Management 
Executive Committee for shipment and processing at another DOE site. The Committee was active in the 
1980s. 

Table B-7 shows the total bulk and plutonium concentrations for the incinerator ash residues. 

Table B-7 Incinerator Ash Residues That Are Evaluated in this EIS 
Kg of KgofPu Kg Bulk Kg ofPu in 

Total Bulk in Total Requiring Bulk Requiring STLPu Bulk% Pu% 
/DC Residue of/DC Bulk Processing Processing Weight% >STL >STL 
378 Firebrick, Pulverized or Fines 284 13.6 26.2 10.8 5.0 9.2 79.4 

419 Unpulverized Incinerator Ash 29.2 1.8 29.2 1.8 2.0 100 100 

420 Pulverized Incinerator Ash 10,Q31 696 8,497 679 2.0 84.7 97.6 

421 Ash Heel 8,905 270 5,244 211 2.0 58.9 77.9 
422 Soot 666 12 242 5.9 2.0 36.4 50.4 

428 Ash Selected for MMEC 18.2 1.3 18.2 1.3 2.0 100 100 

Pu =Plutonium STL =Safeguards Termination Limit MMEC = Materials Management Executive Committee 

The number and types of packages for each IDC are given in Table B...:.S. These packages are either 55-gallon 
drums or other containers. Other containers are defined as cans, bottles, or other special receptacles. 
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a e urn T bl B-8 N b eran dT .'ypes o fP k ac ages o fl ncmera or s es1 ues t A h R 'd 
55-Gallon Drums Other 55-Gallon Drums Other 

IDC Description (Total) (Total) (Above STL) (Above STL) 
378 Firebrick, Pulverized or Fines 4 36 0 29 
419 Unpulverized Incinerator Ash 3 2 3 2 
420 Pulverized Incinerator Ash 783 13 749 10 
421 Ash Heel 327 4 256 3 
422 Soot 18 0 7 0 
428 Ash Selected for MMEC 1 10 I 10 

STL = Safeguards Termination Limit MMEC = Materials Management Executive Committee. 

Table B-9 provides the Resource Conservation and Recovery Act hazardous waste codes that are associated 
with the applicable IDCs for Incinerator Ash Residues. Not all packages in each IDC have all the waste codes 
assigned. 

Table B-9 Resource Conservation and Recovery Act Hazardous Waste Codes for Incinerator Ash 
Residues 

IDC Description Resource Conservation and Recovery Act Codes 

378 Firebrick, Pulversized or Fines D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, F002, F005 

419 Unpulverized Incinerator Ash D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, F002, FOOS 

420 Pulverized Incinerator Ash D004,D005,D006,D007,D008,D009,D010,D011,F001,F002,F003,F005 

421 Ash Heel D004,D005,D006,D007,D008,D009,D010,D011,F001,F002,F003,F005 

422 Soot D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, F002, F005 

428 Ash Selected for MMEC D004,D005,D006,D007,D008,D009,D010,D011,F001,F002,F003,F005 

B.3.2.2 Graphite Fines Residues 

Graphite fines residues were generated in Buildings 371, 
707, 771, and 777. Graphite was used as mold material 
in plutonium foundry operations. The Item Description 
Code (IDC) is 310 and is described in the following 
paragraph: 

See Attachment 1 
Figure B-2 shows the source and type of graphite fines 
residues. 

0 IDC 310, Graphite Scarfings and Fines-Graphite scarfings and fines residues were generated in 
Buildings 771, 371,777, and 707 during plutonium foundry operations and graphite scarfing operations. 
Graphite molds were mechanically cleaned to remove the mold coating and plutonium embedded on the 
graphite surface. The resulting fines and small pieces were identified as IDC 310. These residues contain 
a mixture of granular, fine, and very fine particulates. The matrix is mostly graphite containing small 
quantities of calcium fluoride and calcium and magnesium metals or oxides with plutonium metals and 
oxides. IDC 310 was packaged into 55-gallon drums and stainless steel slip lid cans. 

Table B-10 shows the total bulk and plutonium concentrations for the graphite fines residues. 
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a e - rap1 1 e mes T bl B 10 G h't F' R 'd es1 ues a re va ua e lD IS Th t A E I t d . th' EIS 
KgofPu in 

Kg of Total KgofPu Kg Bulk Bulk STLPu 
Bulk of in Total Requiring Requiring Weight Bulk% Pu% 

/DC Residue this/DC Bulk Processing Processing % >STL >STL 
310 Graphite Scarfings and Fines 946 74.3 899 74.0 1.0 95.0 99.6 

Pu = Plutonium STL = Safeguards Termination Limit 

The number and types of packages for IDC 310 are given in Table B-11. 

a e - urn T bl B 11 N b eran dT .ypes o fP k ac ages o rap1 1 e mes fG h't F' R 'd es1 ues 
55-GaUon Other 55-Gallon Drums Other 

/DC Description Drums (Total) (Total) (AboveSTL) (AboveSTL) 
310 Graphite Scarfings and Fines 84 26 81 26 

STL = Safeguards Termination Limit 

There are no Resource Conservation and Recovery Act hazardous waste codes associated with the IDC for 
Graphite Fines Residues. 

B.3.2.3 Sand, Slag, and Crucible Residues 

Sand, slag, and crucible residues were generated in 
Building 771 during reduction and button breakout, 
dissolution system, and preparatory plutonium recovery 
processes (crushing and grinding). Additionally, small 
quantities of residues were generated in the research 
and development gloveboxes in Building 779 and during 

See Attachment 1 
Figure 8-3 shows most of the sources and types of 
sand, slag, and crucible residues. Figure 8-12 shows 
the generation of IDCs 333, 393, 396, and 398. 

an attempted start-up of processes in Building 371. The Item Description Codes (IDCs) included in this 
subcategory are 333,387,390, 391, 392, 393, 394, 395, 396, and 398. IDCs in this subcategory are described 
in the following paragraphs: 

0 IDC 333, Calcium Metai-IDC 333 originated from Building 771 metal reduction operations. The 
material consists of calcium metal contaminated with plutonium oxide and plutonium fluoride. 

0 IDC 387, Reburned Sand, Slag, and Crucible Sweepings-IDe 387 is material generated from the 
cleanup of sand, slag, and crucible from the reduction process gloveboxes in Building 771 that was then 
heated to stabilize the material (oxidize any reactive metals). Additionally, small quantities of IDC 387 
were generated in the research and development gloveboxes in Building 779. This material consists of 
granular, fine, and very fine materials stored in stainless steel slip lid cans. 

0 IDC 390, Unpulverized Slag; IDC 391, Unpulverized Sand and Crucible; IDC 392, Unpulverized 
Sand, Slag, and Crucible; IDC 394, Sand from Button Breakout; IDC 395, Unpulverized Slag and 
Crucible; IDC 396, Pulverized Slag; IDC 398, Pulverized Sand, Slag, and Crucible-IDes 390, 391, 
392, 394, 395, 396, and 398 were generated in Building 771 from the reduction and button breakout 
process and during start-up of Building 371 recovery processes. The unpulverized slag (IDC 390) was 
generated when the slag was separated from the sand and crucible (IDC 391) following the removal of the 
plutonium button. The slag is nonhomogeneous and is a mixture of coarse chunks of calcium fluoride; it 
contains uncoalesced plutonium metal, excess calcium metal, magnesium metal, plutonium fluoride, and 
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magnesium oxide sand. The sand and crucible residue may contain uncoalesced plutonium metal, calcium 
metal, magnesium metal, calcium fluoride slag, and trace amounts of a pyrotechnic initiator that contains 
potassium iodide and sodium peroxide. The residue will range in size from chunks of the magnesium oxide 
crucible to grains of sand. IDC 392 consists of IDCs 390 and 391 that were not separated. IDC 394 
consists of magnesium oxide sand (for reuse in the process) that was screened from the sand, slag, and 
crucible. The slag and crucible generated during the screening of the sand is IDC 395. 

IDC 396 was generated from the crushing and grinding of IDC 390 in the Building 771 jaw crusher and 
hammer mill in preparation for the dissolution process. The pulverized slag consists of granular to very 
fine particles, with the same composition as IDC 390. IDC 398 was also generated in the Building 771 jaw 
crusher and hammer mill from the crushing and grinding of magnesium oxide sand, calcium fluoride slag, 
and crucibles in preparation for dissolution. The pulverized sand, slag, and crucible consists of coarse to 
very fine particles and has the same constituents as IDC 392. IDCs 396 and 398 were generated to be 
eventually processed through the Building 771 dissolution process to recover any plutonium within these 
IDCs. 

0 IDC 393, Sand, Slag, and Crucible Heel-Sand, slag, and crucible heel was generated in the 
Building 771 dissolution process from the feed materials identified as IDCs 396 and 398. IDCs 396 and 
398 were dissolved in nitric acid and aluminum nitrate, and the solution was filtered to remove any 
undissolved solids. The undissolved solids (IDC 393) were dried and packaged to await further plutonium 
recovery. IDC 393 consists of coarse to very fine materials and contains constituents similar to the feed 
materials, except that the reactive materials have been oxidized. 

Table B-12 shows the total bulk and plutonium concentrations for sand, slag, and crucible residues. 

Table B-12 S d Sl an , at and rue• e esi C 'bl R d ue I DC s That Are Evaluate d h in t is EIS 
KgofTotal KgofPu Kg Bulk KgofPuin 
Bulkofthis in Total Requiring Bulk Requiring 

IDC Residue /DC Bulk Processing Processing 

333 Calcium Metal 2.70 0.21 2.70 0.21 

387 Reburned SS&C Sweepings 3.62 1.55 3.62 1.55 

390 Unpulverized Slag 20.8 2.95 20.6 2.95 

391 Unpulverized Sand and Crucible 758 28.4 746 28.4 

392 Unpulverized SS&C 1,614 55.3 1,608 55.3 

393 SS&C Heel 325 6.7 53.8 4.32 

394 Sand from Button Break-out 78.5 8.13 67.1 8.13 

395 Unpulverized Slag and Crucible 29.8 0.564 29.8 0.564 

396 Pulverized Slag 0.884 O.Q3 0.884 0.027 

398 Pulverized SS&C 529 27.4 529 27.4 

Pu = Plutonium STL = Safeguards Termination Limit SS&C = Sand, Slag, and Crucible 

The number and types of packages for each IDC are given in Table B-13. 

STLPu Bulk% 
Weight% >STL 

0.2 100 

0.2 100 

0.2 99.0 

0.2 98.5 

0.2 99.6 

2.0 16.6 

0.2 85.5 

0.2 100 

0.2 100 

0.2 100 

Pu% 
>STL 

100 

100 

100 

100 

100 

64.5 

100 

100 

100 

100 
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T bl B 13 N b a e - urn eran dT ,ypes o fP k ac a2es o fS d Sl an , a2,an d C 'bl R 'd ruc1 e es1 ues 
55-Gallon Drums Other 55-Gallon Drums Other 

IDC Description (Total) (Total) (AboveSTL) (AboveSTL) 

333 Calcium Metal I I I I 

387 Reburned SS&C Sweepings 0 4 0 4 

390 Unpulverized Slag 4 I 4 0 

391 Unpulverized Sand and Crucible 28 150 26 144 

392 Unpulverized SS&C 62 44 62 38 
393 SS&C Heel 18 0 9 0 
394 Sand from Button Break-out 9 10 9 7 

395 Unpulverized Slag and Crucible 0 9 0 9 
396 Pulverized Slag 0 I 0 I 

398 Pulverized SS&C 27 10 27 10 

STL = Safeguards Termination Limit SS&C = Sand, Slag, and Crucible 

There are no Resource Conservation and Recovery Act hazardous waste codes associated with the IDCs for 
sand, slag, and crucible residues. 

B.3.2.4 Inorganic Ash Residues 

Inorganic ash residues result from production operations. 
At Rocky Flats, these residues were generated in 
Buildings 371, 707, 776, 771, and 779. The Item 
Description Codes (IDCs) included in this category are 
368 and H61; they are described in the following 
paragraphs: 

See Attachment 1 
Figures B-4, B-5, B-6, and B-12 show the sources and 
types of inorganic ash residues (IDCs 368 and H61) 
generated at Rocky Flats. 

0 IDC 368, Magnesium Oxide Ceramic Crucible--!DC 368 was generated from electrorefining, reduction, 
direct oxide reduction, and salt scrub processes in Buildings 371, 771, 776, and 779. Typically, the 
material consists of the spent magnesium oxide ceramic crucibles that were broken to remove the contents 
of the crucible. This IDC is nonhomogeneous and consists of irregularly shaped pieces of magnesium 
oxide containing salt residue from pyrochemical processing and possibly reactive metals. The particle size 
ranges from dust (1 to 25 microns [0.000039 to 0.00098 inches]) to large chunks (5.1 to 7.6 centimeters 
[2 to 3 inches]). 

0 IDC H61, Oxide from Ducts-Oxides from ducts residue were generated from duct remediation and 
clean out activities in Buildings 371, 707, 771, and 776 and are a powder-like material that is 
1 to 25 microns (0.000039 to 0.00098 inches) in size. This oxide is low in plutonium content. Table B-14 
shows the major components in oxide form. 

Table B-15 shows the total bulk and plutonium concentrations for the inorganic ash residues. 

The number and types of packages for each IDC are given in Table B-16. 
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Table B-14 Oxide from Ducts, IDC H61 
Constituent % 

Plutonium 18 

Calcium 40 

Carbon 21 

Chlorine 6 

Aluminum 9 

Iron 2 

Lanthanum 1 

Silicon 1 

Ma~mesium 1 

a e -T bl B 15 I norgamc s es1 ues 'A hR 'd a re Th tA E va ua e lD IS t d' th' EIS 
KgofTotal KgofPu Kg Bulk KgofPuin 
Bulkofthis in Total Requiring Bulk Requiring STLPu Bulk% Pu% 

IDC Residue IDC Bulk Processing Processing Weight% >STL >STL 

368 
Magnesium Oxide Ceramic 
Crucible 3,330 47.4 2,003 46 0.2 60.::'. 96.6 

H61 Oxide from Ducts 40 4.9 40 4.9 0.2 100 100 

Pu = Plutonium STL = Safeguards Termination Limit 

a e - urn T bl B 16 N b eran dT lypes o fP k ac ages o fl nor amc s es1 ues 'A hR 'd 
55-Gallon Other 55-Gallon Drums Other 

IDC Description Drums (Total) (Total) (Above STL) (AboveSTL) 
368 Magnesium Oxide Ceramic Crucible 59 164 46 162 
H61 Oxide from Ducts 0 75 0 75 

STL = Safeguards Termination Limit 

Table B-17 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDC for Inorganic Ash Residues. Not all packages in each IDC have all the waste codes assigned. 

Table B-17 Resource Conservation and Recovery Act Hazardous Waste Codes for Inorganic Ash 
Residues 

IDC Description Resource Conservation and Recovery Act Codes 

368 Magnesium Oxide Ceramic Crucible 0005,0008 

B.3.3 Salt Residues 

The subcategories within the salt residues requiring additional processing are electrorefining salts, molten salt 
extraction salts, and direct oxide reduction salts. These residues are grouped together based on their chemical 
similarity. Most of the electrorefining and molten salt extraction salts consist of sodium chloride, potassium 
chloride, and magnesium chloride; the major differences are the concentrations of plutonium, americium, and 
magnesium chlorides. All salts in the direct oxide reduction subcategory contain calcium chloride; however, 
because many processes used calcium chloride (e.g., direct oxide reduction, molten salt extraction, and 
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pyroredox), the salt residues in the direct oxide reduction subcategory contain a variety of salt mixtures with 
the calcium chloride, including calcium oxide, cesium chloride, zinc chloride, and potassium chloride. 

Grouping the salt residues based on the chemical composition is not straightforward. For example, there are 
two types of molten salt extraction salt residues: residues with a sodium chloride/potassium chloride salt 
matrix (IDCs 405-410 and 418) and residues with a calcium chloride salt matrix (IDC 427). The IDC 427 
residue could have been grouped with IDCs 405-410 and 418 in the molten salt extraction subcategory (high 
americium) or with the direct oxide reduction subcategory (calcium chloride). The IDC 427 residue was 
included in the direct oxide reduction subcategory in this EIS because the salt distillation process for the 
molten salt extraction subcategory is not applicable to calcium chloride salts. 

Approximately 93 percent of this inventory (about 14,900 kg [32,800 lb]) would require additional processing 
to meet the Safeguards Termination Limits. Further discussions on the IDCs within each of the subcategories 
follow. 

B.3.3.1 Electrorefining Salt Residues 

The electrorefining salt residues are materials resulting 
from the electrorefining stationary furnaces in 
Buildings 776 and 779 and from the tilt pour furnaces 
in Buildings 371 and 776. The major constituents in 
electrorefining salt residues are sodium chloride and 

See Attachment 1 
Figure B-4 shows the sources and types of 
electrorefining salt residues generated at Rocky Flats. 

potassium chloride. The Item Description Codes (IDCs) included in this subcategory are 411, 
655. They are described in the following paragraphs: 

473,654,and 

0 IDC 411, Electrorefining Salt; IDC 473, Electrorefining Salt Packaged for Los Alamos National 
Laboratory; and IDC 654, Electrorefining Salt from Plutonium/Neptunium-IDCs 411, 473, and 654 
are the salts generated from the "tilt-pour" electrorefining furnaces in Buildings 371 and 776 and the 
stationary electrorefining furnaces in Buildings 776 and 779 during the purification of nonspecification 
plutonium metal. A tilt-pour furnace melts material and then tilts to remove the material from the furnace. 
These electrorefining salts are nonhomogeneous and are a mixture of chunks, granular, and fine 
particulates; they may contain plutonium chloride, americium chloride, minor amounts of magnesium 
chloride, and possibly small amounts of free sodium. The electrorefining salts may also contain plutonium 
oxides. IDC 654 was generated on a limited scale from experimental runs to study neptunium distribution 
within plutonium. Electrorefining salt may also contain free potassium metal and such reactive metals as 
calcium, magnesium, plutonium, and neptunium. IDC 473 is the same as IDC 411 that has been 
repackaged for shipment to Los Alamos National Laboratory. Residue IDCs 411,473, and 654 may be 
packaged in 55-gallon drums or other containers. 

0 IDC 655, Electrorefining Ceramics from Plutonium/Neptunium-Electrorefining ceramics from 
plutonium/neptunium residues were generated in the electrorefining furnaces in Buildings 776 and 779, 
on a limited basis, when electrorefining processing of plutonium-neptunium alloys was performed. Once 
the crucible containing the alloy was cooled, the crucible was broken, the contents removed, and the broken 
crucible was identified as IDC 655. This IDC is composed of broken pieces of crucibles and contains 
coated magnesium oxide with pyrochemical salts and reactive metals, such as calcium, magnesium, 
plutonium, and neptunium. IDC 655 residues may be packaged in 55-gallon drums, stainless steel slip lid 
cans, or produce cans. 
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Table B-18 shows the total bulk and plutonium concentrations for the electrorefining salt residues. 

a e - ec rore mmg a es1 ues T bl B 18 El t fi . S It R 'd a re Th tA E va ua e Ill IS t d' th' EIS 
Kg of Total KgofPu Kg Bulk KgofPuin 

Bulk of in Total Requiring Bulk Requiring STLPu Bulk% Pu% 
IDC Residue /DC Bulk Processing Processing Weight% >STL >STL 

411 Electrorefining Salt 7,371 470 7,211 470 0.2 97.8 >99.9 

473 Electrorefining Salt 
176 12.9 176 12.9 0.2 100 100 

Packaged for LANL 

654 Electrorefining Salt 
28.3 4.80 28.3 4.80 0.2 100 100 

from Pu/Np 

655 Electrorefining 
5.54 0.498 5.54 0.498 0.2 100 100 

Ceramics from Pu/Np • 

Pu = Plutonium STL = Safeguards Termination Limit LANL = Los Alamos National Laboratory Pu/Np = Plutonium/neptunium 
• These residues may be processed with sand, slag, and crucibles. 

The number and types of packages for each IDC are given in Table B-19. 

a e - urn T bl B 19 N b eran dT "·ypes o fP k ac ages o fEI ectrore mmg a t es1 ues fi S I R 'd 
55-Gallon Other 55-Gallon Drums Other 

IDC Description Drums (Total) (Total) (Above STL) (Above STL) 
411 Electrorefining Salt 167 2,282 166 2,277 

.473 Electrorefining Salt Packaged for 
11 49 11 49 

Los Alamos National Laboratory 
654 Electrorefining Salt from Pu/NP 1 15 1 15 

655 Electrorefining Ceramics from Pu/NP 1 2 1 2 

STL = Safeguards Termination Limit Pu/Np =Plutonium/neptunium 

There are no Resource Conservation and Recovery Act hazardous waste codes associated with the IDCs for 
electrorefining salt residues. 

B.3.3.2 Molten Salt Extraction Salt Residues 

Molten salt extraction was used to remove americium 
from plutonium metal. Aged plutonium metal, such as 
metal returning to Rocky Flats from the nuclear 
weapons stockpile, slowly builds up in americium 
content from the radioactive decay of plutonium-241. 
Americium-241 has some low energy but intense gamma 

See Attachment 1 
Figures B-5 and B-12 show the sources and types of 
molten salt extraction salt residues generated at Rocky 
Flats. 

radiation that increases personnel exposure when handling the material. Molten salt extraction salt residues 
are materials resulting from the molten salt extraction process. Stationary furnaces for molten salt extraction 
were located in Buildings 776 and 779. The residue Item Description Codes (IDCs) included in this 
subcategory are IDCs 044, 405, 406, 407, 408, 409, 410, 418, 429, and 601. IDCs in this subcategory are 
described in the following paragraphs: 

0 IDC 044, Americium and Miscellaneous Oxide-IDC 044 was generated in Building 771 in the 
americium purification process. 
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0 IDC 405, Molten Salt, Unknown Percent Unpulverized; IDC 406, Molten Salt, Unknown Percent 
Pulverized; IDC 407, Molten Salt, 8 Percent Unpulverized; IDC 408, Molten Salt, 8 Percent 
Pulverized; IDC 409, Molten Salt, 30 Percent Unpulverized; IDC 410, Molten Salt, 30 Percent 
Pulverized; IDC 418, Molten Salt Packaged for Los Alamos National Laboratory-Molten salt 
extraction salts categorized with IDCs 405 through 410 and IDC 418 were generated in Building 776 
during the molten salt extraction production recovery processes and in Building 779 from nonproduction 
operations with varying percentages of magnesium chloride. The molten salt extraction process removed 
americium from aged plutonium metal and produced an americium deficient plutonium metal, molten salt 
extraction salts containing the americium, and other residues such as crucible materials and metal stirrers. 
Molten salt extraction salts are nonhomogeneous and are in the form of chunks, pulverized and 
unpulverized, and may contain sodium chloride, potassium chloride, magnesium chloride, plutonium oxides 
and chlorides, americium chlorides and oxides, and elemental magnesium and plutonium. The descriptions 
of the IDCs denote the original percentage of magnesium chloride in the reagent salt and whether the salt 
was pulverized. IDC 418 is the same as IDC 410 and is material that had been repackaged for shipment 
to the Los Alamos National Laboratory. These materials are packaged in 55-gallon drums and other 
containers. 

0 IDC 429, Scrub Alloy Spent Salt-IDC 429 residues are salts remaining from the salt scrub process. The 
major components of IDC 429 include sodium chloride and potassium chloride but also may include 
magnesium chloride, magnesium oxide, and residual amounts of plutonium and americium compounds 
(metal, chloride, and oxide). This subcategory of residues is nonhomogeneous and is in the form of chunks 
and fines. 

0 IDC 601, Aluminum-Magnesium Oxide-IDC 601 was generated during nonproduction activities in the 
scrub alloy process from molten salt extraction salts in Buildings 776 and 779. The material contains the 
crucible pieces and aluminum oxide residue remaining in the crucible after the alloy button is removed. 
The crucibles are contaminated with salts, plutonium, and small amounts of sodium metal. 

Table B-20 shows the total bulk and plutonium concentrations for the molten salt extraction residues. 

Table B-20 Molten Salt Extraction Residues That Are Evaluated in this EIS 
Kg of KgofPu Kg Bulk KgofPu in 

Total Bulk in Total Requiring Bulk Requiring 
/DC Residue of/DC Bulk Processing Proce~·sing 

044 Americium and Miscellaneous Oxide a 3.19 0.73 3.19 0.73 

405 Molten Salt, Unknown % Unpulverized 1,539 32.2 1,451 32.0 

406 Molten Salt, Unknown % Pulverized 24.3 5.10 24.3 5.10 

407 Molten Salt, 8% Unpulverized 463 16.2 463 16.2 

408 Molten Salt, 8% Pulverized 210 4.8 210 4.8 

409 Molten Salt, 30% Unpulverized 1,474 237 1,474 237 

410 Molten Salt, 30% Pulverized 17.6 3.78 17.5 3.78 

418 Molten Salt Packaged for LANL 49.5 10.1 49.5 10.1 
429 Scrub Alloy Spent Salt 1,748 14.0 1,602 13.8 

601 Aluminum Magnesium Oxide " 1.18 0.31 1.18 0.31 

Pu =Plutonium STL = Safeguards Termination Limit LANL =Los Alamos National Laboratory 
a This residue may be processed with sand, slag, and crucibles. 

The number and types of packages for the IDC are given in Table B-21. 

B-20 

STLPu Bulk% 
Weight% >STL 

0.2 100 

0.2 94.3 

0.2 100 

0.2 100 

0.2 100 

0.2 100 

0.2 99.4 

0.2 100 

0.2 91.7 

0.2 100 

Pu% 
>STL 

100 

99.7 

100 

100 

100 

100 

100 

100 

98.7 

100 
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T bl B 21 N b a e - urn eran dT lypes o fP k ac ages o f M It S It E t f S It R . d o en a x rae Jon a es1 ues 
55-Gallon Other 55-Gallon Drums Other 

IDC Description Drums (Total) (Total) (Above STL) (Above STL) 
044 Americium and Miscellaneous Oxide 1 3 1 3 

405 Molten Salt, Unknown % Unpulverized 29 4 28 4 

406 Molten Salt, Unknown % Pulverized 0 24 0 24 

407 Molten Salt, 8% Unpulverized 18 5 18 5 
408 Molten Salt, 8% Pulverized 6 0 6 0 

409 Molten Salt, 30% Unpulverized 272 24 272 24 

410 Molten Salt 30% Pulverized 4 2 4 1 

418 Molten Salt Packaged for Los Alamos National 0 32 0 32 
Laboratory 

429 Scrub Alloy Spent Salt 44 2 40 2 

601 Aluminum Magnesium Oxide 0 2 0 2 

STL = Safeguards Termination Limit 

There are no Resource Conservation and Recovery Act hazardous waste codes associated with the IDCs for 
molten extraction salt residues. 

B.3.3.3 Direct Oxide Reduction Salt Residues 

All of the salts in this subcategory contain calcium 
chloride. The salts were generated from several 
processes, including direct oxide reduction, molten salt 
extraction, salt scrub, and pyroredox. The processing 
was done in stationary furnaces. 

See Attachment 1 
Figures B-5, B-6, and B-12 show the sources and 
types of direct oxide reduction and other salt residues 
generated at Rocky Flats. 

Calcium chloride is used as a flux in the direct oxide reduction process to promote coalescence of plutonium 
metal during the reduction of plutonium oxide by calcium metal to produce high yields of plutonium metal as 
a product. Calcium oxide, a byproduct of the reduction, also is present in the salt residue. 

Some of the calcium chloride salts were scrubbed to remove plutonium and americium, analogous to the salt 
scrub process for sodium chloride/potassium chloride salts. 

The pyroredox process purified impure plutonium metal. In the oxidation step of the pyroredox process, 
impure plutonium metal was heated with zinc chloride in a calcium chloride/potassium chloride salt flux. The 
plutonium and more reactive impurities were oxidized into the salt by the zinc chloride; that resulting salt was 
identified as IDC 415. The plutonium in the IDC 415 salts was reduced with calcium in the next step of the 
pyroredox process; those residues were identified as IDC 412. The plutonium metal from the reduction step 
was contaminated with calcium and zinc, which were removed with a vacuum melt process; the vacuum melt 

·residues were identified as IDC 416. 

The residue IDCs included in this subcategory are IDCs 365, 404, 412, 413, 414, 415, 416,417, 427, 433, 
434, and 435. IDCs in this subcategory are described in the following paragraphs: 

0 IDC 365, Salt from Bad Direct Oxide Reduction Run-IDC 365 was generated from the stationary 
furnaces in Building 776 and from nonproduction operations in Building 779. IDC 365 was generated 
from failed direct oxide reduction runs and consists of mixtures of the calcium chloride, calcium oxide, 
plutonium oxide, plutonium metal, and calcium metal. A direct oxide reduction run was 2onsidered a 
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failure any time the quantity of unreduced plutonium oxide exceeded the acceptable limit. It contains 
plutonium in the form of chunks and fines, and is nonhomogeneous. 

0 IDC 404, Molten Salt, Calcium, Zinc, Potassium-IDe 404 residue is a salt generated from a 
nonproduction process performed in Building 776. This process used sodium chloride, potassium chloride, 
and magnesium chloride as the basic reagent salt mixture and was enhanced with zinc chloride and calcium 
chloride to improve the extraction process. This IDe is nonhomogeneous and consists of chunks of fused 
salts with high concentrations of americium and plutonium chloride, zinc metal, plutonium and americium 
compounds, and possibly sodium and potassium metal. 

0 IDC 412, Gibson Salts-Gibson salt residues were generated from the plutonium reduction step of the 
Pyroredox process in Buildings 776 and 779. The Gibson salt residues may contain potassium chloride; 
plutonium chloride; zinc chloride; and minor amounts of chlorides of chromium, zirconium, titanium, 
vanadium, niobium, manganese, americium, uranium, and neptunium; and small amounts of aluminum and 
silicon. 

0 IDC 413, Impure Salt from Cell Cleanout-Residues within IDe 413 were generated by the cell 
cleanout from molten salt extraction and electrorefining salt processes both in the stationary furnaces in 
Building 776 and in the tilt-pour furnaces in Building 371; the residues were stored for future processing. 
Additionally, small amounts of residues were generated in nonproduction operations in Building 779 during 
cell cleanout. This salt residue is composed of chunks, granular, and fine particulates containing americium 
chloride, plutonium chloride, sodium chloride, potassium chloride, calcium chloride, small amounts of 
magnesium chloride, and possibly small amounts of free sodium. It is possible that residues generated in 
Building 779 and those generated in Building 776 during the early 1980s and after March 1989 may 
contain calcium chloride. IDe 413 residues may be packaged in 55-gallon drums, stainless steel slip lid 
cans, plastic bottles, produce cans, or special containers. 

0 IDC 414, Direct Oxide Reduction Salt, Unoxidized Calcium-IDe 414 is a direct oxide reduction salt 
originating from the direct oxide reduction process in Building 776 and for nonproduction operations in 
Building 779. This IDe is nonhomogeneous, may contain calcium oxide, calcium metal, calcium chloride 
and plutonium oxide, and is in the form of chunks and fines. 

0 IDC 415, Plutonium Chloride Mixed Salt-IDe 415 residues were generated from the plutonium 
oxidation step of the Pyroredox process and may include potassium chloride, calcium chloride, plutonium 
chloride, americium chloride, zinc chloride, aluminum chloride, lithium chloride, cesium chloride, copper 
chloride, gallium chloride, tantalum chloride, and tungsten chloride. This salt is a mixture of chunks, 
granular, and fine particulates. IDe 415 residues are packaged in 55-gallon drums and stainless steel slip 
lid cans. 

0 IDC 416, Zinc-Magnesium Alloy Metal-IDe 416 was generated during the Building 776 and 
Building 779 vacuum melt process, used to remove contaminants (calcium, magnesium, and zinc) from. 
plutonium metal produced in the reduction step of the Pyroredox process. It is a zinc/magnesium alloy in 
a powdery form that contains plutonium. 

0 IDC 417, Dicesium Hexacloroplutonate (DCHP)-IDe 417 was used as an oxidant to extract americium 
from molten plutonium metal. IDe 417 was generated in Building 371 and Building 779 to support 
Pyrochemical processing in Building 776. IDe 417 was also generated as a Research and Development 
material in Building 771 and Building 779. 

0 IDC 427, Molten Salt Extraction Spent Dicesium Salt-IDe 427 is spent salt produced from the molten 
salt extraction process and consists of calcium chloride, cesium chloride, americium chloride, plutonium 
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chloride, plutonium oxide, and elemental plutonium. The material is in the form of chunks with some 
material pulverized into fines. 

0 IDC 433, Scrub Alloy Spent Dicesium Salt-IDC 433 residue was generated from scrubbed molten salt 
extraction spent dicesium salts (IDC 427) using a magnesium/aluminum scrub process. IDC 433 salts are 
composed of a mixture of calcium chloride and cesium chloride. 

0 IDC 434, Free Calcium Containing Spent Salt-IDC 434 was generated in Building 779 from scrubbed 
molten salt extraction spent dicesium salts (IDC 427) using a calcium/gallium scrub process. The material 
is a salt phase byproduct of the calcium-gallium scrub alloy of the molten salt extraction Process 
Development effort. Some additional IDC 434 was generated in Building 776 as part of the calcium/ 
gallium salt scrub process demonstration in the fall of 1989. IDC 434 is nonhomogeneous and may contain 
chunks and fine particles. The salt matrix is the same as that of IDC 433. 

0 IDC 435, Cerium/Calcium Scrub Alloy Spent Salts-Cerium/calcium scrub alloy spent salts were 
generated as a byproduct of a salt scrub development program in Building 779, where a cerium/calcium 
metal alloy was tested as a substitute for the normal aluminum/magnesium alloy routinely used in the 
molten salt extraction process. The salts were produced in a standard stationary furnace and ceramic 
crucibles. The spent molten salt extraction salts were heated to a molten state, stirred with molten alloy, 
allowed to cool, and separated from the solidified metal alloy button. Initial test results were not favorable, 
so the process development was stopped. The salt residues are composed of calcium chloride; cesium 
chloride; cerium chloride; plutonium and americium chlorides, metals, and oxides; and elemental calcium 
and cerium. The material consists of dry, fused salts in the form of chunks and fines. 

Table B-22 shows the total bulk and plutonium concentrations for the direct oxide reduction residues. 

Table B-22 Direct Oxide Reduction Salt Residues That Are Evaluated in this EIS 
Kg of Total KgofPu Kg Bulk KgofPuin 

Bulk of in Total Requiring Bulk Requiring STLPu Bulk% Pu% 
IDC Residue IDC(s) Bulk Processing Processing Weight% >STL >STL 
365, Salt from Bad DOR Run, DOR 

1,231 64.6 1,231 64.6 0.2 100 100 
414 Salt-Unoxidized Calcium 

404 Molten Salt, Calcium, Zinc, 
516 1.9 4.00 1.50 0.2 0.8 79.0 

Potassium 

412 Gibson Salt 240 1.2 67.2 0.98 0.2 28.0 81.7 

413 Impure Salt from Cell Cleanout 502 68.3 502 68.3 0.2 100 100 

415 Plutonium Chloride Mixed Salt 122 6.84 122 6.84 0.2 100 100 

416 Zinc-Magnesium Alloy Metal 4.77 0.39 4.77 0.39 0.2 100 100 
417 Dicesium Hexachlorplutonate 63.0 20.9 63.0 20.9 0.2 100 100 
427 Molten Salt Extraction Spent 

194 44.9 194 44.9 0.2 100 100 Dicesium Salt 

433 Scrub Alloy Spent Dicesium Salt 21.0 0.31 21.0 0.31 0.2 100 100 
434 Free Calcium Containing Spent 

18.4 2.02 17.8 2.02 0.2 96.7 100 
Salt 

435 Spent Cerium/Calcium Salt 
7.7 0.2 7.7 0.2 0.2 100 100 

Scrub 

Pu = Plutonium STL = Safeguards Termination Limit DOR = Direct Oxide Reduction 

The number and types of packages for each IDC are given in Table B-23. 
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T bl B 23 N b a e - urn eran dT .ypes o fP k ac ages o fD' tO 'd R d 1rec XI e e uctJon S I R 'd at es1 ues 
55-Gallon Other 55-Gallon Drums Other 

/DC Description Drums (Total) (Total) (AboveSTL) (Above STL) 
365 Salt from Bad Direct Oxide Reduction Run 0 16 0 16 
404 Molten Salt, Calcium, Zinc, Potassium 4 0 2 0 
412 Gibson Salt 3 0 I 0 
413 Impure Salt from Cell Cleanout 32 219 32 219 
414 Direct Oxide Reduction Salt - Unoxidized Calcium 34 114 33 110 
415 Plutonium Chloride Mixed Salt 8 18 8 18 ·-416 Zinc-Magnesium Alloy Metal 0 3 0 3 
417 Dicesium Hexachloroplutonate 4 65 4 65 
427 Molten Salt Extraction Spent Dicesium Salt 3 130 3 130 
433 Scrub Alloy Spent Dicesium Salt 2 1 2 1 
434 Free Calcium Containing Spent Salt 0 10 0 9 
435 Spent Cerium/Calcium Salt Scrub 1 0 1 0 

STL =Safeguards Termination Limit 

There are no Resource Conservation and Recovery Act hazardous waste codes associated with direct oxide 
reduction salt residues. 

B.3.4 Plutonium Fluoride Residues 

Plutonium fluoride residues are residue materials 
generated in fluoride conversion and metal reduction. 
Some of these residues are high plutonium content; 
however, the presence of fluoride results in a high 
neutron emission rate caused by alpha-neutron reactions 

See Attachment 1 
Figures 8-7 and B-12 show the sources and types of 
plutonium fluoride residues generated at Rocky Flats. 

between plutonium alpha particles and fluorine nucleus. These Item Description Codes (IDCs) were generated 
in Buildings 371 and 771. The IDCs included are 090, 091, 092, 093, and 097. IDCs in this subcategory are 
described in the following paragraphs: 

0 IDC 090, Plutonium Tetrafluoride, and IDC 091, Nonspeciflcation Fluoride-IDe 090 and IDC 091 
were generated in Building 771 from the reaction of anhydrous hydrogen fluoride with plutonium oxide 
to form plutonium tetrafluoride. These residues are in a powder form and are referred to as "pink cake." 
IDC 090 is feed for conversion to metal; IDC 091 material did not meet the purity specification for further 
processing into metal. Residue IDCs 090 and 091 are classified as mixed residues. 

0 IDC 092, Impure Fluoride Heel, and IDC 097, Impure Fluoride Heel in Small Inner Cans-Residues 
within IDCs 092 and 097 were generated in the dissolution process in Building 771 from residues within 
IDC 091. These residues are the dry heel resulting from this process and were packaged for further 
dissolution. IDCs 092 and 097 differ only in the type of packaging used. Residue IDCs 092 and 097 are 
mixed residues. 

0 IDC 093, Sodium Fluoride Pellets-Sodium fluoride pellet residues were generated in a Fluidized Bed 
Fluorination Process in Building 371 and in a Fluoride Volatility Study in Building 771. Sodium fluoride 
pellets were used to absorb small quantities of plutonium hexafluoride gas that were not converted to 
plutonium tetrafluoride. 

Table B-24 shows the total bulk and plutonium concentrations for the plutonium fluoride residues. 
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Table B-24 Plutonium Fluoride Residues That Are Evaluated in this EIS 
Kg of KgofPu Kg Bulk J(g()jPu in 

Total Bulk in Total Requiring Bulk Requiring STLPu Bulk% Pu% 
/DC Residue ojthislDC Bulk Processing Processing Weight% >STL >STL 
090 Plutonium Tetrafluoride 2.38 - 2.38 - 0.2 100 100 
091 Non-Specification Fluoride 185 - 185 - 0.2 100 100 

092 Impure Fluoride Heel 40.5 - 40.5 - 0.2 100 100 

093 Sodium Fluoride Pellets 70.6 - 69.5 - 0.2 98.5 99.99 

097 Impure Fluoride in Small 
18.0 0.2 100 100 Inner Cans 

- -

090-093, All Above Residues 
316.5 141.5 315.4 141.5 0.2 99.7 -100 097 

Pu = Plutonium STL = Safeguards Termination Limit 

The number and types of packages for each IDC are given in Table B-25. 

a e - urn T bl B 25 N b eran dT ypes o fP k ac ages o fPI t uomum uor1 e es1 ues Fl "d R "d 
55-Gallon Drums 55-Gallon Drums Other 

/DC Description (Total) Other (Total) (Above STL) (Above STL) 
090 Plutonium Tetrafluoride 0 5 0 5 
091 Non-Specification Fluoride 0 129 0 129 

092 Impure Fluoride Heel 0 30 0 30 

093 Sodium Fluoride Pellets 0 59 0 58 
097 Impure Fluoride in Small Inner Cans 0 34 0 34 

STL = Safeguards Termination Limit 

All of the material described by the above five IDCs were used as intermediate feedstocks for plutonium 
recovery and parts production. When Rocky Flats shut down at the end of 1989, the intention was to restart 
at the end of one month, so no effort was made to complete the processing of these materials. When the 
decision was made to end the manufacturing operations at Rocky Flats, thereby never restarting parts 
production operations, there was no other facility within the DOE Weapons Complex that used these materials. 
Therefore, they were stored as plutonium residues. Since it was determined by process knowledge and by 
some sampling and analysis that four of the five IDCs had material that might contain chromium, the IDCs 
were designated as "Resource Conservation and Recovery Act hazardous." 

Table B-26 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDCs for Plutonium Fluoride Residues. Not all packages in each IDC have all the waste codes 
assigned. 

Table B-26 Resource Conservation and Recovery Act Hazardous Waste Codes for Plutonium 
Fluoride Residues 

/DC Description Resource Conservation and Recovery Act Codes 

090 Plutonium Tetrafluoride D007 

091 Non-Specification Fluoride D007 

092 Impure Fluoride Heel D007 

097 Impure Fluoride in Small Inner Cans D007 
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The Savannah River Site now would like to use the plutonium fluoride residues as feedstock for the Purex 
process in their process canyons. Based on this change to feedstock, the Colorado Department of Public 
Health and Environment has determined that the plutonium fluorides can be reclassified as feedstock once they 
are moved from storage and into the gloveboxes for packaging to ship to the Savannah River Site. At that 
point they will cease to be managed as mixed waste and will be managed as feed material for the Savannah 
River Site. No Resource Conservation and Recovery Act hazardous waste codes will be associated with the 
fluorides once they enter the glovebox for repackaging to ship to the Savannah River Site. 

B.3.5 Sludge Residues 

This category includes sludge residues and greases and 
oily sludge residues. Sludge residues are insoluble 
plutonium-bearing materials collected on filters from 
processing equipment. The sludges have been generated 
in Buildings 559,371,771, and 776. Greases and oily 
sludge residues are materials resulting from routine 

See Attachment 1 
Figures B-1 and 8-8 show the sources and type of 
sludge residues generated at Rocky Flats. Figure B-7 
and Figure 8-8 show the sources and types of greases 
and oily sludge residues generated at Rocky Flats. 

operations and inventory and cleanout operations. These materials were generated in Buildings 771, 776, and 
777. The Item Description Codes (IDCs) in this subcategory are 089,099, 290, 291, 292, 299, 332, and 340. 
They are described in the following paragraphs: 

0 IDC 089, Grease Oxide (Green Cake)-Material in IDC 089 originated from inventory and cleanout 
operations of the calcination process in Building 771. The calcination process converts precipitated 
plutonium peroxide, an unstable material, to stable plutonium oxide. The plutonium oxide powder is finely 
divided and, in the calcination process, becomes entrained on calciner wear plates and other rotating 
surfaces that need to be lubricated. 

0 IDC 099, Grease Fluoride--The material in IDC 099 originated from routine maintenance, inventory, and 
cleanout operations of the continuous hydrofluorination process in Building 771. This is a high plutonium 
content residue and is a mixture of plutonium fluoride, plutonium oxide, and grease. The plutonium 
powder is finely divided and, in the hydrofluorination process, becomes entrained on wear plates and other 
rotating surfaces that need to be lubricated. 

0 IDC 290, Filter Sludge--Filter sludges in IDC 290 were generated from the calcination processes in 
Building 771, from laboratory processes in Buildings 559 and 771, and from vacuum pumps and other 
process equipment in Building 771. The sludge is nonhomogeneous and ranges from a damp mass with 
the consistency of paste to a partially dried powder containing fines. IDC 290 may contain trace amounts 
of the following chemicals: alcohols/glycols (e.g., butanol ethanol, isopropanol, and methanol), 
hydrocarbons (e.g., ethyl benzene, toluene, and xylene), halogenated organics (e.g., 1,1,1 trichloroethane, 
1,1 ,2 trichloro-1, 1 ,2 trifluoroethane, carbon tetrachloride, and methylene chloride), metal compounds 
(e.g., beryllium, cadmium, and lead), tributyl phosphate, and a flocculating agent (polyelectrolyte). 

0 IDC 291, Dried Lab Waste Fluoride Sludge--IDC 291 is practically the same as IDC 290. 

0 IDC 292, Incinerator Sludge--Incinerator sludge residues identified as IDC 292 were generated from the 
recovery incinerator in Building 771 and were collected by filtering the scrubber solution. This material 
is nonhomogeneous, consists primarily of diatomite filter bed, and ranges from a paste-like damp mass to 
a partially dried mass that may contain fines. IDC 292 may contain trace amounts of alcohols/glycols (e.g., 
butanol ethanol, isopropanol, and methanol), hydrocarbons (e.g., ethyl benzene, toluene, and xylene), 
halogenated organics (e.g., 1,1, 1 trichloroethane, 1,1 ,2 trichloro-1, 1,2 trifluoroethane, carbon tetrachloride, 
and methylene chloride), metal compounds (e.g., beryllium, cadmium, and lead), tributyl phosphate, and 
a flocculating agent (polyelectrolyte). 
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0 IDC 299, Miscellaneous Sludge-Filter sludges in IDC 299 are insoluble residues from nitric acid 
dissolution in Building 771, residues from the analytical laboratories in Building 371, and insoluble 
residues from miscellaneous operations in other buildings handling plutonium. The residues under this 
IDC have been characterized as mixed residues. 

0 IDC 332, Oily Sludge-The materials in IDC 332 are residues generated from routine maintenance of 
production equipment in Buildings 776 and 777. These residues are described as oily sludges resulting 
from routine equipment maintenance. 

0 IDC 340, Sludge from Size Reduction Area-Residue sludge from the size reduction area was generated 
in Building 776 in the size reduction vault. The size reduction vault operation recovered plutonium from 
non-Resource Conservation and Recovery Act-regulated metals and other materials, such as glovebox 
gloves. This material is nonhomogeneous and ranges from a paste-like damp mass to a partially dried 
powder that may contain fines. 

Table B-27 shows the total bulk and plutonium concentrations for the sludge residues. 

a e - u 1ge es1 ues T bl B 27 Sl d R . d a re Th tA E va ua e In IS t d' th' EIS 
Kg of Total KgofPu Kg Bulk KgofPu in 
Bulk of this in Total Requiring Bulk Requiring STLPu Bulk% Pu% 

/DC Residue IDC Bulk Processing Processing Weight% >STL >STL 
089 Grease Oxide 1.3 0.3 1.3 0.3 1.0 100 100 
099 Grease Fluoride 3.1 0.6 3.1 0.6 1.0 100 100 
290 Filter Sludge 348 13.2 348 13.2 0.2 100 100 
291 Dried Lab Waste Fluoride Sludge 18.9 0.88 18.9 0.88 0.2 100 100 
292 Incinerator Sludge 7.9 0.56 7.9 0.56 0.2 100 100 
299 Miscellaneous Sludge 151 7 102 7 0.2 67.9 >99 
332 Oily Sludge 2.6 0.05 2.6 0.05 1.0 100 100 
340 Sludge from Size Reduction Area 135 4.1 135 4.1 0.2 100 100 

Pu = Plutomum STL = Safeguards Ternunat1on Lurut 

The number and types of packages for each IDC are given in Table B-28. 

a e - um T bl B 28 N b eran dT ypeso fP k ac ageso u 1ge es1 ues fSI d R 'd 
55-Gallon Drums Other 55-Gallon Drums Other 

JDC Description (Total) (Total) (Above STL) (AboveSTL) 
089 Grease Oxide 0 6 0 6 
099 Grease Fluoride 0 7 0 7 
290 Filter Sludge 33 0 33 0 
291 Dried Lab Waste Fluoride Sludge 2 0 2 0 
292 Incinerator Sludge 1 3 1 3 
299 Miscellaneous Sludge 9 21 8 18 
332 Oily Sludge I 0 1 0 
340 Sludge from Size Reduction Area 9 0 9 0 

STL = Safeguards Termination Limit 

Table B-29 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDCs for Sludge Residues. Not all packages in each IDC have all the waste codes assigned. 
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T bl B 29 R a e - esource c t' onserva Ion an dR ecovery AtH c d azar ous W t C d f SI d R "d as e o es or u tge es1 ues 
/DC Description Resource Conservation and Recovery Act Codes 

089 Grease Oxide D007 

099 Grease Fluoride D007 

290 Filter Sludge D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, F002, 
F005 

292 Incinerator Sludge D002, D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, 
F002,F003,F005 

299 Miscellaneous Sludge D002, D004, D005, D006, D007, D008, D009, DOlO, DOll, D018, 
D019,D035,F002,F005 

332 Oily Sludge D007 

340 Sludge from Size Reduction Area D008 

B.3.6 Filter Media Residues 

Filter media residues are categorized as residue materials 
See Attachment 1 

Figures B-1, B-9, and B-10 show the sources 
and types of filter media generated at Rocky 
Flats. 

that have been wetted with liquids (e.g., acid, water, or 
organic solutions) in the normal course of processing 
plutonium-bearing materials. The sources of these 
residues are all the plutonium-processing buildings at 
Rocky Flats. The Item Description Codes (IDCs) 
included in this category are 331, 335, 338, 342, 376, and 
paragraphs: 

490. They are described in the following 

0 IDC 331, Filters, Ful Flo, Not From Incinerator-Ful Flo filters were used for separating particulates 
from acid solution streams in plutonium recovery operations. These particulates contain insoluble 
plutonium imbedded in the filter media (polypropylene). Ful Flo filters also were used for separating 
particulates from machine coolant in fabrication operations; these particulates include plutonium metal 
particles. The filter media may be either polypropylene or cotton. IDC 331 was generated in 
Buildings 371, 707, 771, 776, 777, and 779. The Ful Flo filters were used to filter nitric acid and 
hydrochloric acid solution, caustic solution, solvent systems, water systems, and oil lubricating systems. 
The filters may contain small amounts of these liquids and may be contaminated with carbon tetrachloride, 
chromium, and Freon. This IDC can be a mixed or nonmixed residue. 

0 IDC 335, Absolute Drybox Filters, Not Acid Contaminated-High-efficiency particulate air filters 
(24'x24'x12') consist of a filter media of glass fibers and corrugated aluminum stiffeners. The filter media 
is held in place using an adhesive and sealant to a frame of fire retardant exterior grade plywood or wood 
particle board. Frames also consist of 14 U.S. gauge cadmium-plated or chromized carbon steel. Newer 
high-efficiency particulate air filters consist of glass and aromatic polyamide fibers and aluminum alloy 
stiffeners coated with a thermoset vinyl or epoxy. Small high-efficiency particulate air prefilters are used 
in ventilation systems in plutonium processing areas to filter out particulates from gloveboxes. These filters 
contain a glass fiber filter media and a wood frame. These prefilters are used at the glovebox for removing 
dust from the air exiting the glovebox. The sources of IDC 335 were Buildings 371, 374, 559, 707, 771, 
774,776,779, and 881. 

0 IDC 338, Filter· Media-IDC 338 is the filter media portion of the used filters, with the frame and the 
supporting stiffeners removed. It was generated in Buildings 371, 374, 559, 707, 771, and 776. This 
material can be wet or dry. 
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0 IDC 342, Absolute Dry box Filters, Acid Contaminated-This IDC consists of High-efficiency 
particulate air filters used in filter plenums for removal of entrained particulates from air handling systems 
in all plutonium buildings. These filters are changed periodically when they become loaded with 
particulates or fail for other reasons. Although many of the filters are waste, some contain recoverable 
quantities of plutonium. These filters usually come from high dust operations where moisture, organics, 
or other nonacids also may collect; typically, they are contaminated with dilute nitric acid. These materials 
were generated in Buildings 559, 771, and 779. 

0 IDC 376, Processed Filter Media-This IDC is the same as IDC 338 but has been processed in an attempt 
to recover the embedded plutonium. IDC 376 is composed of the filter media portions of the used glovebox 
or High-efficiency particulate air filters that contain recoverable plutonium. Insoluble plutonium remains 
embedded in the media· even after acid processing. 

0 IDC 490, High-efficiency Particulate Air Filters, Not Acid Contaminated-This IDC is the same as 
IDC 342, except that it is wet with liquids other than acids. These liquids may be water, caustic, or 
organics. This IDC was generated in Buildings 374, 771, 774, 776, and 777 and contains mixed and 
nonmixed residues. 

Table B-30 shows the total bulk and plutonium concentrations for the filter media residues. 

Table B-30 Filter Media Residues That Are Evaluated in this EIS 
Kg of Total KgofPu Kg Bulle KgofPuin 
Bulkofthis in Total Requiring Bulk Requiring STLPu Bulle% Pu% 

IDC Residue IDC Bulle Processing Processing Weight% >STL >STL 
331 Filter, Fu1 Flo, Not from 

3,452 32.2 800 19.6 1.0 23.2 60.9 
Incinerator 

335 Absolute Drybox Filters, Not 
275 2.7 73.0 1.33 1.0 26.5 49.3 

Acid Contaminated 

338 Filter Media 2,297 92.5 1,705 90.6 1.0 74.2 98.0 

342 Absolute Drybox Filters, Acid 
637 2.5 35 0.470 1.0 5.5 18.8 

Contaminated 

376 Processed Filter Media 868 2.3 0.423 0.074 1.0 0.05 3.2 

490 HEPA Filters (24x24), Not Acid 
45.0 0.30 16.0 0.17 1.0 35.6 56.7 

Contaminated 

Pu =Plutonium STL =Safeguards Termination Limit HEPA =high-efficiency particulate air 

The number and types of packages for each IDC are given in Table B-31. 

a e - urn T bl B 31 N b eran dT l·ypes o fP k ac a2es o 1 ter e Ia es1 ues fF"I M d" R "d 
55-Gallon Drums 55-Gallon Drums Other 

IDC Description (Total) Other (Total) (AboveSTL) (Above STL) 
331 Filter, Ful Flo 192 2 74 1 

335 Drybox Filters 17 0 6 0 

338 Filter Media 203 7 195 6 

342 Drybox Filters 29 0 4 0 

376 Proc. Filter Media 33 1 1 1 

490 HEP A Filters 2 0 1 0 

STL = Safeguards Termination Limit HEP A = high-efficiency particulate air 
Note: Database did not provide a complete indication of container type. This EIS assumes that containers are drums unless 
specifically identified in the database as belonging in the "other" category. 
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Table B-32 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDCs for Filter Media Residues. Not all packages in each IDC have all the waste codes assigned. 

Table B-32 Resource Conservation and Recovery Act Hazardous Waste Codes for Filter Media 
Residues 

/DC Description Resource Conservation and Recovery Act Codes 

331 Filter, Ful-Flo, from Incinerator D002, FOO I, F002 

338 Filter Media D002, D004, D005, D006, D007, D008, D009, DOlO, DOll, FOOl, 
F002,F003,F005,F006,F007,F009 

B.3. 7 Combustible Residues 

Combustible residues consist of aqueous- and organic
contaminated combustibles and dry combustibles. The 
aqueous and organic combustible materials were wetted 
in the normal course of processing plutonium-bearing 
materials. Dry combustible materials are residues that 

See Attachment 1 
Figure B-10 shows the sources and types of 
combustible residues generated at Rocky Flats. 

have been staged for processing by incineration. Dry materials include paper, rags, cloth, plastics, personal 
protection equipment, latex gloves, and gaskets. The Item Description Codes (IDCs) within this category are 
330, 336, 337, and 341. They are described in the following paragraphs: 

0 IDC 330, Combustibles, Dry-The materials in IDC 330 were generated in all plutonium processing 
buildings. These residues were generated during processing activities and maintenance and inventory 
operations. The residues include paper, rags, cloth, plastic, personal protective equipment, wood, personal 
protective equipment, and gaskets and may be contaminated with solvents. These materials have been 
segregated from liquids. The dry residues may be either mixed or nonmixed residues. 

0 IDC 336, Combustibles, Wet-IDC 336 is composed of combustible materials such as cloth, paper, rags, 
coveralls, rubber, wood, and other miscellaneous materials; it may contain small amounts of liquid. This 
material was generated mainly from cleanup activities in gloveboxes in Buildings 371, 374, 559, 707, 771, 
774, 776, 777, and 779 in plutonium operations. 

0 IDC 337, Plastics-The materials in IDC 337 residues were generated in all plutonium processing 
buildings. These IDC residues are composed of plastics (e.g., Teflon, Kynar, polyvinyl chloride, 
polyethylene) used in various plutonium processes in routine production, cleanup, and inventory operations. 

0 IDC 341, Leaded Drybox Gloves, Acid Contaminated-Gloves are fabricated with three layers: a 
neoprene layer, a lead oxide layer, and a Hypalon layer. The surface of the glove exposed to the glovebox 
atmosphere (the Hypalon layer) is contaminated with plutonium and acids, bases, solvents, or oils from 
processing operations. IDC 341 materials are leaded drybox gloves that have been used as part of the 
personnel barrier in plutonium operations. Leaded gloves are used where gamma exposures are high from 
americium concentrations and additional personnel protection is required. These materials are acid 
contaminated and were generated in every residue building. 

Table B-33 shows the total bulk and plutonium concentrations for the combustible residues. 
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Table B-33 Combustible Residues That Are Evaluated in this EIS 
Kg of Total KgofPu Kg Bulk KgofPu in 
Bulk of this in Total Requiring Bulk Requiring STLPu Bulk% Pu% 

IDC Residue IDC Bulk Processing Processing Weight% >STL >STL 

330 Combustibles, Dry 5,037 23.3 398 6.24 1.0 7.9 26.8 

336 Combustibles, Wet 7,194 32.7 664 11.6 1.0 9.2 35.5 

337 Plastics (e.g., Teflon, polyvinyl 1,542 6.4 57.4 3.23 1.0 3.7 50.5 
chloride, polyethylene) 

341 Leaded Drybox Gloves, Acid 477 1.4 21.0 0.270 1.0 4.4 19.3 
Contaminated 

Pu = Plutonium STL = Safeguards Termination Limit 

The number and types of packages for each IDC are given in Table B-34. 

a e - urn T bl B 34 N b eran dT .ypes o fP k ac ages o om us 1 e es1 ues fC b fbi R .d 
55-Gallon Other 55-Gallon Drums Other 

IDC Description Drums (Total) (Total) (AboveSTL) (Above STL) 
330 Combustibles, Dry 174 0 23 0 

336 Combustibles, wet 311 0 38 0 

337 Plastic (e.g., Teflon, polyvinyl chloride, polyethylene) 51 0 8 0 

341 Leaded Drybox Gloves 8 0 l 0 

STL = Safeguards Termination Limit 

Table B-35 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDCs for Combustible Residues. Not all packages in each IDC have all the waste codes assigned. 

Table B-35 Resource Conservation and Recovery Act Hazardous Waste Codes for Combustible 
Residues 

/DC Description 

330 Combustible, Dry 

336 Combustibles, Wet 

341 Leaded Dry_box Gloves 

B.3.8 Glass Residues 

The glass residues are materials consisting of ordinary 
glass, ceramics, leaded glass, and boron-impregnated 
Raschig rings originating from most plutonium 
buildings. The Item Description Codes (IDCs) in this 
category include 440, 441, and 442. They are described 
in the following paragraphs: 

Resource Conservation and Recovery Act Codes 

FOOl,F002,F005 

DOOl, D002, D008, FOOl, F002 

D003, D008 

See Attachment 1 
Figure B-11 shows the sources and types of 
glass residues generated at Rocky Flats. 

0 IDC 440, Glass (Except Raschig Rings )-Glass residues that make up IDC 440 were generated mainly 
in Buildings 371, 559, 771, and 779. These residues consist of ceramics and glassware in irregularly 
shaped pieces. The glass residues in this IDC are characterized as nonmixed residues. 
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0 IDC 441, Unleached Raschig Rings-Raschig ring residues under IDC 441 originated from the Process 
Vent Scrubber System in Building 371 and in production tanks used for processing plutonium solutions 
in Building 771. Other buildings also may contribute to the Raschig ring residue inventory. Raschig rings 
are hollow borosilicate glass cylinders, 1-112" long by 1-112" in diameter by 3116" thick, used to absorb 
neutrons and thus prevent criticality in large process tanks. These rings are homogeneous and are coated 
with insoluble plutonium compounds. 

0 IDC 442, Leached Raschig Rings-IDC 442 residues are Raschig rings. These rings are the same as 
IDC 441 but have been leached in an attempt to remove solid insoluble plutonium residues from the ring 
surfaces. 

Table B-36 shows the total bulk and plutonium concentrations for the glass residues. 

Table B-36 Glass Residues That Are Evaluated in this EIS 
Kg of Total KgofPu Kg Bulk KgofPu in 
Bulkofthis in Total Requiring Bulk Requiring STLPu Bulk% Puo/o 

IDC Residue IDC Bulk Processing Processing Weight% >STL >STL 

440 Glass (Except Raschig Rings) 1,334 7.0 116 3.20 1.0 8.7 45.7 

441 Unleached Raschig Rings 117 1.11 7.29 0.948 1.0 6.2 85.4 

442 Leached Raschig Rings 474 1.9 10.9 0.917 2.0 2.3 48.0 

Pu = Plutonium STL = Safeguards Termination Limit 

The number and types of packages for each IDC are given in Table B-37. 

a e - um T bl B 37 N b eran dT ·ypes o fP k ac ages o ass es1 ues fGI R .d 
55-GaUon Drums 55-Gallon Drums Other 

IDC Description (Total) Other (Total) (AboveSTL) (AboveSTL) 

440 Glass (Except Raschig Rings) 40 I 8 0 

441 Unleached Raschig Rings 5 3 I 0 

442 Leached Raschig Rings 11 0 1 0 

STL = Safeguards Termination Limit 

Table B-38 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDC for Glass Residues. Not all packages in the IDC have all the waste codes assigned. 

T bl B 38 R a e - esource c onservatlon an dR ecover:l A H ct d azar ous W t C d ~ GI R .d as e o es or ass es1 ues 

/DC Description Resource Conservation and Recovery Act Codes 

440 Glass (except Raschig Rings) D005, D008 
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B.3.9 Graphite Residues 

See Attachment 1 
Graphite residues are materials consisting of graphite 
materials generated during plutonium foundry 
operations in Buildings 776 and 707 and firebrick 
material removed during maintenance operations on the 
residue recovery incinerator in Buildings 771 and 371. 

Figures 8-1, B-2, and 8-12 show the sources and 
types of graphite residues generated at Rocky Flats. 

The Item Description Codes (IDCs) in this category include 300, 303, 312, and 377. 
the following paragraphs: 

They are described in 

0 IDC 300, Graphite Molds-The material in IDC 300 was generated in Buildings 707 and 776 (before 
1969) after the cast product was removed from the graphite mold in plutonium foundry operations. These 
residues consist of large graphite pieces and were packaged for scarfing. The surfaces usually are coated 
with calcium fluoride to act as a barrier to prevent molten plutonium metal from reacting with the graphite. 
Plutonium, calcium, or magnesium metals may be present on the coated mold surface. 

0 IDC 303, Scarfed Graphite Chunks, and IDC 312, Graphite, Coarse-The materials in IDC 303 and 
IDC 312 residues were generated in Buildings 371, 707, 771, and 777. These residues are the coarse 
graphite material resulting from the scarfing operations from IDC 300. They consist of various oddly sized 
chunks of graphite mold containing some calcium fluoride mold coating and contaminated with plutonium 
metal and plutonium metal oxide. These residues are characterized as nonmixed residues. 

0 IDC 377, Firebrick, Coarse-The materials in IDC 377 consist of chunks of unpulverized firebrick 
material and were generated in Building 371 during incinerator stripout operations and in Building 771 
during maintenance operations of the residue recovery incinerator. These materials consist of bricks and 
chunks of bricks resulting from the scarfing process to remove plutonium from the surface of the firebricks. 
The firebrick is composed of high-density alumina ceramic firebrick material and is coated with a glaze 
containing plutonium and americium formed during the incineration process. Residues from IDC 377 are 
characterized as mixed residues. 

Table B-39 shows the total bulk and plutonium concentrations for the graphite residues. 

a e - rapl 1 e es1 ues T bl B 39 G h't R 'd a re va ua e 10 IS Th t A E I t d . th. EIS 
KgofTotal KgofPu Kg Bulk KgofPuin 
Bulkofthis in Total Requiring Bulk Requiring STLPu Bulk% Pu% 

IDC Residue IDC Bulk Processing Processing Weight% >STL >STL 
300 Graphite Molds 8,525 12 90.7 2.52 1.0 1.1 21.0 
303 Scarfed Graphite Molds 468 0.72 5.85 0.477 1.0 1.3 66.3 
312 Graphite, Coarse 2,273 95.3 1,779 93.0 1.0 78.3 97.6 

377 Firebrick, Coarse 2,800 19.0 3.28 1.41 5.0 0.1 7.4 

Pu = Plutonium S1L = Safeguards Termination Limit 
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The number and types of packages for each IDC are given in Table B-40. 

a e urn T bl B-40 N b eran dT .ypes o fP k ac ages o rapJ 1 e es1 ues fG h·t R .d 
55-Gallon Drums 55-Gallon Drums Other 

/DC Description (Total) Other (Total) (AboveSTL) (AboveSTL) 
300 Graphite Molds 125 13 6 12 

303 Scarfed Graphite Molds 6 0 1 0 
312 Graphite, Coarse 116 27 99 25 

377 Firebrick, Coarse 38 4 0 2 

STL = Safeguards Termination Limit 

Table B-41 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDCs for Graphite Residues. Not all packages in each IDC have all the waste codes assigned. 

Table B-41 Resource Conservation and Recovery Act Hazardous Waste Codes for Graphite 
Residues 

/DC Description Resource Conservation and Recovery Act Codes 

300 Graphite Molds FOOl 

377 Firebrick, Coarse D004,D005,D006,D007,D008,D009,D010,D011,F001,F002,F003,F005 

B.3.10 Inorganic (Metals and Others) Residues 

Inorganic residues are materials consisting of various 
metals, crucibles, and insulation generated in production, 
maintenance, and construction operations. The Item 
Description Codes (IDCs) included in this category are 
197, 320,360, 370,438, and 480. IDCs in this category 
are described in the following paragraphs: 

See Attachment 1 
Figures B-4, B-5, B-6, B-8, and B-12 show the 
sources and types of inorganic residues 
generated at Rocky Flats. 

0 IDC 197, Tantalum Target and Sub-Target, To Be Leached-The materials in IDC 197 are metal 
targets, tantalum equipment, and other miscellaneous metals used during production operations in 
Buildings 707 and 777. These metal components were reused in plutonium operations until they reached 
failure or end of life. Plutonium penetrates the metal surfaces during these operations. These residues are 
characterized as nonhazardous. 

0 IDC 320, Heavy Non-Special Source Metal (Tantalum, Tungsten, Platinum)-The materials in 
IDC 320 were generated in various processes in Buildings 371, 707, 771, 776, and 779 for periodic 
replacement of the original equipment. This IDC is considered homogeneous except for the surface layer 
of plutonium. The materials are in the form of tantalum, tungsten, and platinum equipment (e.g., vessels, 
pans, and rods) that was contaminated with plutonium on the surface. Some materials are corroded or 
coated with pyrochemical salts as well as plutonium metal and oxide. This IDC residue can be mixed or 
nonmixed. 

0 IDC 360, Aluminum Oxide Crucible-Aluminum oxide crucibles were used to contain the molten 
chloride salts used in pyrochemical processing and in pyrochemical development work in Buildings 771, 
776, and 779. Typically, after cooling to room temperature, the crucible would be broken and its contents 
removed. The broken crucible pieces are identified as IDC 360 and consist of irregularly shaped pieces 
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of aluminum oxide coated with pyrochemical salts (and, possibly, such reactive metals as calcium, 
magnesium, and plutonium). 

0 IDC 370, LECO Crucible-The material in IDC 370 was generated in the analytical laboratories of 
Buildings 559 and 771. LECO crucibles were used for carbon analyses of plutonium metals and oxides 
and for calibration purposes. The LECO crucible consists of aluminum silicate-based ceramic with 
approximately 0.5 percent chromium. IDC 370 will have plutonium oxide fused onto the crucible along 
with an accelerator, such as tin. 

0 IDC 438, Insulation-The material in IDC 438 is insulation composed of aluminum oxide and silicon 
dioxide generated during maintenance, strip-out, and repair operations. Other waste that may be included 
in this IDC includes sweepings from insulation work cleanup. 

0 IDC 480, Light Metal-The material in IDC 480 was generated in all plutonium processing buildings and 
consists of stainless steel, aluminum, copper, iron, brass, galvanized metal, mild steel, and other common 
metals. These residues include tools, piping, cables, and valves generated during maintenance and 
construction operations. 

Table B-42 shows the total bulk and plutonium concentrations for the inorganic residues. 

a e T bl B-42 I norgamc es1 ues . R "d a re Th tA E va ua e 10 IS t d. th" EIS 
Kg of KgofPu Kg Bulk KgofPuin 

Total Bulk in Total Requiring Bulk Requiring STLPu Bulk% Pu% 
/DC Residue ofiDC Bulk Processing Processing Weight% >STL >STL 
197 Tantalum Target and Sub-Target, to 

113 1.37 113 1.37 0.2 100 100 
be Leached 

320 Heavy Non-Special Source Metal 
2,550 15.5 237 4.59 1.0 9.3 29.6 

(Tantalum, Tungsten, Platinum) 

360 Aluminum Oxide Ceramic Crucible 42.1 0.2 20.5 0.1 0.2 48.7 50.0 

370 LECO Crucible 8,223 137 19.7 7.46 5.0 0.24 5.4 

438 Insulation 26.8 0.082 26.8 0.082 0.2 100 100 

480 Light Metal 4,311 11.2 46.1 4.08 1.0 1.1 36.4 

Pu = Plutonium STL = Safeguards Termination Limit 

The number and types of packages for the IDC are given in Table B-43. 

a e urn T bl B-43 N b eran dT lypes o fP k ac ages o fi norgamc es1 ues . R "d 
55-Gallon Other 55-Gallon Drums Other 

/DC Description Drums (Total) (Total) (AboveSTL) (AboveSTL) 
197. Tantalum Target and Sub-Target, to be Leached 0 22 0 22 

320 Heavy Non-Special Source Metal (Tantalum, 
54 4 9 1 

Tungsten, Platinum) 

360 Aluminum Oxide Ceramic Crucible 3 0 I 0 

370 LECO Crucible 160 0 8 0 

438 Insulation 2 0 2 0 

480 Light Metal 76 41 2 40 

STL = Safeguards Termination Limit 
• Packaging type was not indicated in the Rocky Flats Database; therefore, the packaging type is placed under the category of "Other" 

rather than "55-Gallon Drums." 
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Table B-44 provides the Resource Conservation and Recovery Act hazardous waste codes associated with the 
applicable IDC for Inorganic Residues Not all packages in each IDC have all the waste codes assigned. 

Table B-44 Resource Conservation and Recovery Act Hazardous Waste Codes for Inorganic 
Residues 

/DC Description 

320 Heavy Non-Special Source Metal (Tantalum, 
Tungsten, Platinum) 

8.3.11 Scrub Alloy 

The scrub alloy category includes approximately 700 kg 
( 1 ,540 lb) of material containing approximately 200 kg 
( 440 lb) of plutonium. The scrub alloy is a distinct 
category of plutonium-bearing material. Scrub alloy is 
a mixture of magnesium, aluminum, americium, and 

Resource Conservation and Recovery Act Codes 

0008 

See Attachment 1 
Figures B-4 and B-5 show the sources and types 
of scrub alloy generated at Rocky Flats. 

plutonium alloy generated during the salt scrub processing of molten salt extraction salts and the anode alloy 
processing of electrorefining anode heels. Scrub alloy consists of Item Description Codes (IDCs) 025, 600, 
602, 603, 604, and 620. These IDCs were grouped together because of their chemical likeness or the similar 
way in which they will be processed and repackaged. The entire total scrub alloy inventory will require 
processing to put it in a form suitable for disposition. Safeguards Termination Limits do not apply to scrub 
alloy. 

The primary hazard associated with scrub alloys is worker exposure from gamma radiation. The radiation 
hazard is caused by the presence of americium, which is 50 times more radioactive than plutonium. 
Americium also emits low energy gamma radiation, which is very intense if not adequately shielded. The high 
americium content provides approximately 1 rem/hour dose rate from the surface of the scrub alloy. Current 
packaging of the scrub alloys was not intended for long-term storage. IDCs in this category are described in 
the following paragraphs: 

0 IDC 025, Aluminum Alloy Anode Heel for Savannah River Site, and IDC 620, Aluminum Alloy 
Buttons--IDCs 025 and 620 are metal alloys generated when anode heel from electrorefining was alloyed 
with aluminum to generate a scrub alloy. IDC 025 has less americium and more other impurities than IDC 
620. IDCs 025 and 620 are characterized as products for shipment to the Savannah River Site. 

0 IDC 600, Molten Salt Extraction Scrub Alloy-The material in IDC 600 is a metal alloy generated 
during the salt scrub process that strips plutonium and americium from the molten salt extraction salts using 
magnesium to reduce to plutonium metal and aluminum to alloy the metal. Sodium chloride, potassium 
chloride, and magnesium chloride salt matrix were the major molten salt extraction salt inputs to the salt 
scrub process. IDC 600 is characterized as a product for shipment to the Savannah River Site. 

0 IDC 602, Calcium Chloride/Cesium Chloride Scrub Alloy-The material in IDC 602 is a metal alloy 
generated since 1989, when the molten salt extraction production process was changed to use dicesium 
hexachloroplutonate as the extractant and calcium chloride as the diluent (see Section B.3.3.3 of this 
appendix). IDC 602 is characterized as a product for shipment to the Savannah River Site. 

0 IDC 603, Cerium/Calcium Scrub Alloy-The material in IDC 603 is a metal alloy generated since 1989, 
when calcium was the reductant and gallium was being investigated as an alloying agent. IDC 603 is 
characterized as a product for shipment to the Savannah River Site. 
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0 IDC 604, Gallium/Calcium Scrub Alloy-The material in IDC 604 is a metal alloy generated since 1989, 
when calcium and cerium were being investigated as the alloying agents in the salt scrub process. IDC 604 
is characterized as a product for shipment to the Savannah River Site. 

Table B-45 shows the number of packages for IDCs 025, 600, 602, 603, 604, and 620. 

a e urn ero T bl B-45 N b fP k ac ages o f S bAll cru oy 
/DC Description Number of Items 
025 Aluminum Alloy Anode Heel for Savannah River Site 93 
600 Molten Salt Extraction Scrub Alloy 146 
602 Calcium Chloride/Cesium Chloride Scrub Alloy 4 
603 Cerium/Calcium Scrub Alloy 6 
604 Gallium/Calcium Scrub Alloy 23 
620 Aluminum Alloy Buttons 4 
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ATTACHMENT 1: FLOW DIAGRAMS 

The figures in this attachment are flow diagrams that show the sources and types of the various residues 
presented in Appendix B. The Item Description Codes given on the figures are described and tabulated in 
Appendix B. 

Figure B-1 
Figure B-2 
Figure B-3 
Figure B-4 
Figure B-5 
Figure B-6 
Figure B-7 
Figure B-8 
Figure B-9 
Figure B-10 
Figure B-11 
Figure B-12 
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APPENDIXC 
DESCRIPTION OF PROCESSING TECHNOLOGIES 

C.l INTRODUCTION 

This appendix presents detailed descriptions of the technologies evaluated in the Environmental Impact 
Statement (EIS) for the processing of certain plutonium residues and scrub alloy stored at the Rocky Flats 
Environmental Technology Site (Rocky Flats) so that they are brought into compliance with safeguards 
termination limits for ultimate disposition. The chronological development of the safeguards termination limits 
as a part of overall safeguards protection is presented in a series of memos and letters. The most relevant of 
these are included in Attachment 1 to this appendix. This appendix also describes the screening process and 
approach used to select and evaluate the most suitable processing technologies for these materials in the 
proposed action. Processing technologies discussed include those that do not remove plutonium from the 
material (e.g., immobilization technologies) and those that separate plutonium from the material (e.g., acid 
dissolution technologies). No Action Alternative processing technologies that were analyzed in the 
Environmental Assessment, Finding of No Significant Impact, and Response to Comments-Solid Residue 
Treatment, Repackaging, and Storage (DOE 1996d), or Solid Residue Environmental Assessment, are also 
presented in this appendix. 

C.2 SCREENING AND EVALUATION APPROACH 

The U.S. Department of Energy (DOE) used a screening process to identify a reasonable set of technologies 
for detailed evaluation in this EIS. In selecting these technologies, a number of factors were considered, 
including the following: 

• Direct applicability of the technology to the particular material type 

• Maturity and timing of the technology so that processing could be accomplished in the 1998-2004 time 
frame within reasonable cost 

• Potential impact of processing technology implementation to ongoing mission activities at the site 

• Experience of the DOE site in employing the technology and availability of facilities and equipment 

• Minimization of the number of process steps to reduce worker exposures 

• Amount of secondary wastes generated and appropriate secondary waste disposition methods. 

The initial screening process began with the assessment of a wide range of potential processing technologies 
that were identified in the following DOE studies and during the public scoping process. 

0 Trade Studies (DOE 1995, 1996a, 1996b, 1996e, 1996f, and 1997a)-DOE conducted a series of trade 
studies to identify the best possible technologies for stabilizing plutonium residues to an end state suitable 
for disposition. The trade studies were developed by the DOE Nuclear Material Stabilization Task Group, 
which comprised representatives from the DOE sites that store plutonium residues or have capabilities in 
treating the residues, as well as DOE Headquarters and other interested individuals. The trade studies 
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resulted in a technical assessment of various approaches and a bounding of the range of alternative 
stabilization approaches for further consideration. 

0 Environmental Assessment-DOE prepared the Solid Residue Environmental Assessment (DOE 1996d) 
to address the environmental impacts associated with stabilizing the entire 106,600 kilogram (kg) 
(235,000 pound [lb]) inventory of Rocky Flats plutonium residues to allow for safe storage pending final 
disposition. This environmental assessment addressed stabilization technologies that would provide for 
safe storage. It did not address technologies for the further processing needed to comply with safeguards 
termination limits required for ultimate disposition because the environmental assessment was prepared 
before the safeguards termination limits were developed and implemented. The "no action" alternatives 
in this EIS are based on the technologies identified in the Solid Residue Environmental Assessment. 

0 The Rocky Flats Residue Rebaselining Study-Rocky Flats prepared a study entitled Residue 
Rebaselining for Combustibles, Fluorides, Ash, and Miscellaneous Residues (DOE 1997b) to identify the 
most viable options for removal of residues from the site. This study resulted in proposed paths and 
alternative technologies for preparing the residues for final disposition (i.e., to meet or exceed the 
safeguards termination limits). 

0 Public Scoping Comments-Public scoping comments were received by DOE during the November 1996 
to January 1997 time frame and were considered during the screening process. Many of the comments 
included preferences for certain technology paths and locations for stabilization. 

After the initial screening process, DOE Headquarters requested the candidate processing sites (Rocky Flats, 
the Savannah River Site, Los Alamos National Laboratory, and Lawrence Livermore National Laboratory) to 
assess the technologies identified in the initial screening process from a site-specific perspective, considering 
the screening and evaluation factors described previously. Each site provided input on which technologies 
could be implemented at their site, taking into account their respective capabilities, facilities, and equipment. 
Working sessions were held between DOE candidate site and Headquarters representatives to review the 
benefits and constraints of processing technologies at each site and to reach consensus on the sites and 
technologies that should to be evaluated in this EIS. 

The technologies described herein were determined to be technologically mature enough to be considered as 
viable options for stabilization of the various residue materials at Rocky Flats. 

A further discussion of the screening process is given in Sections 2.3 and 2.9 of this EIS. 

C.3 PROCESSING TECHNOLOGIES FOR ROCKY FLATS PLUTONIUM RESIDUES AND SCRUB ALLOY 

The following sections give detailed descriptions of the candidate processing technologies for each of the 
material categories discussed in Appendix B of this EIS. The proposed technologies are presented by material 
category in Table C-1. Each material has a No Action processing technology-Alternative 1 (Section C.4), 
a processing technology without plutonium separation-Alternative 2 (Section C.5), and a processing 
technology with plutonium separation -Alternative 3 (Section C.6). In addition, DOE has combined certain 
elements of Alternatives 1 and 2, with the application of a variance to safeguards termination limits, for the 
residues to form an Alternative 4. 
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Table C-1 Candidate Process Techno og1es by Material Category_ 

Materiol CateJtorv 
Ash Residues 

No Action 
Stabilization 

Incinerator Ash Calcination and 
cementation 

Sand, Slag, and Calcination and 
Crucible cementation 

Graphite Fines Calcination and 
cementation 

Inorganic 

Salts Residues 

Calcination and 
cementation 

Electrorefining Pyro-oxidation 
Salts 

Molten Salt 
Extraction 

Direct Oxide 
Reduction 

Combustible 
Residues 

Pyro-oxidation 

Pyro-oxidation 

Aqueous- Neutralization and 
contaminated drying 

Processing without 
Plutonium SeoaroJion 

Calcination and 
vitrification 

Blend down 

Cold Ceramification 

Vitrification 

Blend Down 

Vitrification 

Blend Down 

Cold Ceramification 

Vitrification 

Blend Down 

Cold Ceramification 

Processing with 
Plutonium SeoaroJion 

Purex with ash fusion 
preprocessing 

Mediated electro-
chemical oxidation 
with preprocessing 

Purex with 
preprocessing 

Mediated 
electrochemical 
oxidation with 
preprocessing 

CombinoJion of Processing 
TechnoloRies 

Calcination/Cementation 
Repackaging 

Calcination/Cementation 
Repackaging 

Calcination/Cementation 
Repackaging 

Calcination/Cementation 
Repackaging 

Pyro-oxidation and blend Pyro-oxidation and salt Repackaging 
down distillation 

Pyro-oxidation and 
water leach with 
plutonium oxide 
recovery 

Salt Scrub with Purex 
processing of 
newly created alloy 

Pyro-oxidation and blend Pyro-oxidation and salt Repackaging 
down distillation 

Pyro-oxidation and 
water leach with 
plutonium oxide 
recovery 

Salt scrub with Purex 
processing of 
newly created scrub 
alloy 

Pyro-oxidation and blend 
down 

Water leach with Repackaging 
plutonium oxide 
recovery 

Acid dissolution with 
plutonium oxide 
recovery 

Salt scrub with Purex 
processing of newly 
created alloy 

Sonic wash Mediated 
Catalytic chemical electrochemical 
oxidation oxidation 
~---------------4 

Neutralize/Dry 

Organic
contaminated 

Thermal desorption Blend down Thermal Desorption/Steam 
Passivation and steam passivation 

Dry Repackaging Repacka~in~ 
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No Action Processing without Processing with Combination of Processing 
Material Category Stabilization Plutonium Separation Plutonium Separation Technologies 

Plutonium Acid dissolution with Blend down Acid dissolution with Does not apply 
Fluoride Residues plutonium oxide plutonium oxide 

recovery recovery 

Purex with plutonium 
metal or oxide recovery 

Filter Media Neutralization Vitrification Mediated electro- Neutralize/Dry 
Residues (HEPA filters only) chemical oxidation (IDC 338 only) 

Blend down Repackaging (All Other 

(HEPA filters only) Filter Media) 

Sonic wash 

Sludge Residues Filtration and drying Vitrification Acid dissolution with Filter/Dry 
plutonium oxide (Except IDCs 089,099, and 

Blend down 
recovery (except 332) 
IDCs 089, 099, and Repackage (IDCs 089, 099, 
332) and 332) 

Glass Residues Neutralization and Vitrification Mediated Neutralize/Dry 
drying Blend down electrochemical 

oxidation 
Sonic wash 

Graphite Residues Repackaging Cementation Mediated Repackaging 

Vitrification electrochemical 
oxidation 

Blend down 

Inorganic (Metal Repackaging Vitrification Mediated Repackaging 
and Other) electrochemical 
Residues Blend down oxidation 

Scrub Alloy Repackaging Vitrification Purex with plutonium Does not apply 
metal or oxide 
recovery 

HEP A = high-efficiency particulate air 

The technology descriptions consist of a summary of the technology process; flow chart diagrams; and a 
description of each process step. The proposed technologies are as follows: 

0 No Action Processing Technologies 

• Calcination and cementation of ash residues 
• Pyro-oxidation of pyrochemical salts 
• Neutralization and drying of aqueous-contaminated combustibles 
• Thermal desorption and steam passivation of organic-contaminated combustibles 
• Repackaging of dry combustibles 
• Acid dissolution and plutonium oxide recovery of plutonium fluorides 
• Neutralization of filter media 
• Filtration and drying of sludge residues 
• Neutralization and drying of glass residues 
• Repackaging of graphite residues, inorganic residues, and scrub alloy. 

0 Technologies without Plutonium Separation 

• Immobilization (vitrification) 
• Immobilization (cementation) 
• Blend down 
• Pyro-oxidation and blend down of pyrochemical salts 
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• Sonic wash 
• Catalytic chemical oxidation of combustibles 
• Cold ceramification. 

0 Processing Technologies with Plutonium Separation 

• Purex process with plutonium metal or oxide recovery 
• Mediated electrochemical oxidation 
• Salt distillation 
• Water leach with plutonium oxide recovery 
• Salt scrub with Purex processing of newly created scrub alloy 
• Acid dissolution with plutonium oxide recovery. 

0 Combination of Processing Technologies 

(In addition to these processes, materials may also be blended with low plutonium concentration materials 
or inert materials to achieve a 10 percent plutonium concentration and a variance to safeguards termination 
limits would be applied.) 

• Calcination/Cementation 
• Repackaging 
• Pyro-oxidation 
• Neutralization/Drying 
• Thermal Desorption and Steam Passivation 
• Filtration and Drying 

For each technology, it would be necessary to perform a nondestructive assay after the packaging process to 
ensure compliance with interim safe storage criteria, Waste Isolation Pilot Plant (WIPP)/W aste Acceptance 
Criteria, and TRUPACT II shipping requirements. The WIPP/Waste Acceptance Criteria are summarized in 
Table 2-5 of this EIS. One of the criteria limits the amount of packaged fissile gram equivalents to 200 per 
drum. The assay would allow for maximizing the amount of container loadings, which in tum would minimize 
the number of drums destined for interim site storage and disposal. The assay would be performed using either 
neutron multiplicity counters in concert with gamma-ray isotopic spectrometers or by using segmented gamma 
scanners. 

For shipment to WIPP, there are criteria that must be followed in using the TRUPACT II shipping container. 
Based on these criteria, the residues, where necessary, would be packaged according to the maximum 
allowable plutonium-83.5 grams (g) (2.9 ounces [oz])-per individual packing container. Since there are 
two containers per drum, this would ensure that the 200-g limit per drum would not be exceeded. For other 
residues, where the quantity of plutonium per package is too low to be of concern regarding packaging, the 
weight of each individual package becomes a concern for handling within a glovebox. An estimated 9.1 kg 
(25 lb) would be used as a basis for this type of packaging. These values are used throughout this appendix, 
where appropriate. 

C.4 DETAILED PROCESS DESCRIPTIONS FOR No ACTION PROCESSING TECHNOLOGIES 

C.4.1 Calcination and Cementation of Ash Residues 

The proposed cement-based immobilization process is an adaptation of a cement-based waste immobilization 
process that has been used within the DOE complex and the commercial nuclear industry. This process was 
approved by the U.S. Environmental Protection Agency (EPA) as a best demonstrated available technology 
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for use in waste stabilization. At Rocky Flats, cement-based waste immobilization processes have been 
operated successfully for several years and have produced thousands of cubic yards of solidified waste. The 
process has been used for the solidification of low-level waste (saltcrete) in Building 374 and for the 
solidification of transuranic waste in Building 774 (bottlebox process). The cement-based ash residue 
solidification process would take place in either Building 707 or Building 371, and it would be an in-container 
solidification process. 

Calcination of powdered or granular materials in muffle furnaces is considered to be a proven technology. 
Capabilities necessary to satisfy all alternatives are currently being installed at Rocky Flats as part of the 
ongoing stabilization programs, and should be operational within several months of issuance of the EIS. 
Cementation of materials necessary to immobilize fines and to form an acceptable solid is considered to be a 
proven technology, although optimization studies are routinely performed to improve specific characteristics. 
Rocky Flats would have to install or remodel gloveboxes to provide additional area for the curing step, so 
approximately one year would be required after the issuance of the Record of Decision before the cementation 
capability would be fully operational. The specific location of the cementation processing is uncertain, 
although the process would be consistent with either Building 371 or Building 707. 

The cement-based immobilization process is shown in Figure C-1. The process steps are drum unloading and 
bag-in, feed preparation for calcination, calcination, feed preparation for cementation, in-line nondestructive 
assay, cement mixing station, curing and bag-out, and final drum packaging and storage. 

Cement-based immobilization would blend cement and water with the prepared ash residues. The advantage 
of cement-based immobilization technology is its proven performance. Well-established protocols, when 
followed, ensure an acceptable final product. Elements included within these protocols include waste 
characterization, both physical and chemical, treatability formula development, bench scale testing, pilot scale 
studies, and detailed project planning for full-scale operations. 

A cement-based immobilization process has several disadvantages associated with it. The mixing of the 
cement and water components produces heat during the curing process. Any active metals remaining in the 
residue stream after calcination may react with water to produce hydrogen gas. Also, during mixing, curing, 
and after final packaging, the potential for hydrogen generation exists due to both radioalysis and hydrolysis 
of the water of hydration by the radiological and reactive metal components, respectively. 

Two waste streams would be generated in addition to the cemented residue product stream. The first waste 
stream would be a solid transuranic waste stream consisting of size-reduced steel containers, plastic containers 
and plastic bags. The second waste stream would be a gaseous effluent stream consisting primarily of water 
vapor, nitrogen, hydrogen, carbon dioxide and particulates. Any tramp material removed from the waste 
before size-reduction either would be combined with the solid transuranic waste stream or would be placed 
into a cemented waste container before curing. 

[J Detailed Process Description 

Drums with capacity of 208-liter (L) (55-gallon [gal]) would be transferred from storage into a 
contamination control enclosure. The contamination control enclosure is designed to control airflow in the 
event of a bag failure within a drum. The drums would be opened and the integrity of the packaging would 
be checked. If the packaging has not been compromised, the containers would be transferred into the 
glovebox. The containers would be removed from the drums and bagged into the glovebox. If the integrity 
of the packaging has been compromised, the package would be overpacked with a new plastic bag before 
transfer to the glovebox. 
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Glovebox .- - - -
System-..........._ : 

Boundary ~ 

-----------------------~----?-----~ I 

High-Efficiency 
Particulate Air Filter 

Off gas 
Treatment 

Figure C-1 Cement-Based Immobilization Process for Ash Residues 

After bag-in, the Item Description Codes (IDCs) of the residue containers would be verified and the original 
residue containers would be transferred to a residue sorting and loading station, which would provide local 
dust control and would contain a 1/8" sieve that would be used to separate all oversized residue and tramp 
material (e.g., nuts, bolts). The sieved residue fines would be transferred into burn boats. Tramp material 
would be separated and transferred for transuranic waste size reduction and packaging or placed into 
cemented waste containers before curing. Oversized residue would be crushed and fed back to the loading 
station for sieving. Each burn boat would be filled to contain approximately 83.5 g (2.9 oz) of plutonium. 
After the filling step, the burn boats would be transferred to a furnace for calcination. 

Calcination is required to high-fire the incinerator ash residue which would remove the reactive 
characteristics in the residue stream. Each batch would be calcined at 900 degrees Celsius ( 0 C) 
[1,650 degrees Fahrenheit (°F)] for 4 hours, which would oxidize carbon and organic to carbon dioxide 
and eliminate water, thereby increasing the bulk density of the ash residue. After cooling, the residue 
would be transferred for feed preparation for cementation. 

The burn boats containing the calcined residue will be transferred to a residue sorting and loading station. 
As described previously, the residue would be sieved and the residue fines would be loaded into metal 
containers. As required, oversized residue will be crushed and loaded into the containers. Each container 
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would be filled to contain approximately 83.5 g (2.9 oz) of plutonium. After the filling step, the containers 
would be transferred to an in-line nondestructive assay station. 

Following nondestructive assay, the container would be moved to the mixing station. Then, measured 
quantities of water and cement would be blended into the residue containers. The material would be mixed 
until all of the water has been absorbed by the cement and the mixture thickens. Because of the potential 
for heat generation, provisions for actively cooling the container during and after mixing may be required 
for certain residue IDCs. During mixing, there would be a potential for vapor generation produced by an 
exothermic reaction associated with the hydration of the cement and through hydrogen gas generation 
produced from radioalysis and hydrolysis. Therefore, provisions would be incorporated as necessary for 
the collection and extraction of these vapors in both the mixing station and curing station. 

The container would be moved from the mixing station into a set of curing gloveboxes and set aside for 
a 24-hour curing period. After curing has been completed, the cans would be bagged out of the glovebox. 
Assayed, cemented residue containers would be transferred for final drum packaging. The container would 
be loaded into pipe components already staged in the drums. The drums would be placed in interim storage 
until a final disposition decision is made. 

C.4.2 Pyro-Oxidation of Pyrochemical Salts 

Pyro-oxidation technology converts reactive metals in salt residues to nonreactive oxides. The resulting 
products would be stored as stabilized plutonium salts at Rocky Flats. This technology would be used on all 
three types of pyrochemical salt residues, including electrorefining salts, molten salt extraction salts, and direct 
oxide reduction salts. The pyro-oxidation process would be conducted inside gloveboxes located in Module 
A of Building 707 or in Building 371. 

Pyro-oxidation of salts in stationary furnaces is considered to be a proven technology, although specific process 
variables are being evaluated in an attempt to make the pyro-oxidation process more compatible with a pyro
distillation follow-on processing step. Pyro-oxidation of reactive salts is part of the Rocky Flats response to 
Defense Nuclear Facilities Safety Board Recommendation 94-1 to stabilize potentially higher-risk or reactive 
materials. Rocky Flats has the capability to support the ongoing stabilization programs, and operations are 
pending. While not a technology risk for the pyro-oxidation process, the salts, once pyro-oxidized, cannot be 
subsequently salt scrubbed, which is the only current process to allow plutonium separation using the Purex 
process. The on-going stabilization program trades the technical and programmatic risk of not using a proven 
Savannah River Site residue disposition approach (Purex) against the reduction of an immediate safety risk. 
The pyro-oxidation process is, however, a prerequisite step for both salt distillation and aqueous distillation. 

The pyro-oxidation process for pyrochemical salts is shown in Figure C-2. The salt residues would be sorted 
and hatched in preparation for pyro-oxidation. The residues would be pyro-oxidized to convert reactive metals 
to oxides. After pyro-oxidation, the oxidized plutonium salts would be packaged for storage. The packaged 
material would be removed from the glovebox, nondestructively assayed for accountability purposes, and 
transferred to plutonium storage. 
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Feed Material ---+1 Drum Unloading/ 
Bag-In 

------r----~-------------- --. 

Oxidant ----:'+1 Feed Preparation & 
Staging for Pyro-Oxidation 

Line-Generated Waste 

Pyro-Oxidation & 
Bag-Out -.......____,.....-___.------------ -\--

Nondestructive Assay 

Drum Packaging for 
Interim Storage 

Glovebox System Boundary 

Figure C-2 Pyro-Oxidation Process for Pyrochemical Salts 

0 Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This step is 
to contain any contamination which could result from an individual package containment damaged by 
radiolysis, or physical damage to the package during storage. Any unnecessary packaging materials would 
be removed to limit the amount of packaging introduced into the salt feed preparation glovebox. 

The salt feed would be introduced into the glovebox, one stream at a time, and the IDC verified. The 
individual packages would be opened and loaded into a crucible in preparation for pyro-oxidation. Sodium 
carbonate or another oxidant would also be added to the crucible at this time. Combustible packaging 
materials from the individual packages would be bagged out of the glovebox and managed as transuranic 
waste. Other materials would be bagged out and managed appropriately. 

Once the crucible is loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,470°F) with sodium carbonate or another oxidant as a reagent for 2 to 3 hours, 
stirring continuously (8-hour cycle time). The product would be a stabilized plutonium salt matrix. Pyro
oxidation can be applied both to a sodium chloride/potassium chloride matrix and to a calcium chloride 
matrix. This process converts reactive metals (such as calcium and sodium) to oxides. When the furnace 
has cooled to below 100°C (212°F), the crucible would be removed from the furnace. During the heating, 
stirring, and cooling phases, argon would flow through the furnace. During the last part of the heating 
phase, argon would be replaced by a mixture of air and argon. 
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Once the crucible is removed from the furnace, it would be allowed to cool. Because metal crucibles are 
used, the pyro-oxidized salt would remain in the crucibles to be sealed and bagged out directly in nominal 
2.5-kg (5.5lb) bulk (net) batches. The material would then be bagged from the glovebox and placed into 
containers for plutonium storage. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data are obtained. Assayed product packages containing the plutonium
bearing salt matrix would be transported to appropriate plutonium storage areas. 

C.4.3 Neutralization and Drying of Aqueous-Contaminated Combustibles 

Aqueous-contaminated combustible residues include acidic liquids and generally do not have free liquid 
present. They were generated from an aqueous process and some degree of moisture will be present. The 
neutralization and drying process for aqueous-contaminated combustible residues removes the nitric acid from 
the organic matrix, eliminating a possibly unstable condition. The residue consists of materials, such as cloth, 
paper, rags, coveralls, rubber, wood, and other miscellaneous materials, some of which is above the safeguards 
termination limit for combustibles. The neutralization and drying process is not intended to remove the 
plutonium from the residue. As a result, this process would preclude ultimate shipment to WIPP unless the 
residue is subjected to further processing. This process would be conducted in Room 3701 of Building 371. 

The neutralize-dry process, consisting of washing materials in alkaline solutions, allowing them to drain or 
partially dry, and mixing the resulting solids with water-absorbing materials, is considered to be a proven 
technology. The capability for Rocky Flats is being installed to support the disposition of below-safeguards 
termination limit materials, and should be available several months after the issuance of the EIS. Activities 
are underway to optimize the process and reduce the quantity of water-absorbing materials required for meeting 
disposal requirements. 

The neutralization and drying process for aqueous-contaminated combustible residues is shown in Figure C-3. 
The process steps are drum unloading and bag-in, feed preparation, the neutralization and decant/filtration, 
oven drying, and packaging and bag-out. Nondestructive assay would be performed and the drums would be 
packaged for interim site storage. 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure and unpacked. The contamination control enclosure is designed to control airflow in the event 
of a bag failure within a drum. The drums would be opened and the integrity of the packaging would be 
checked. If the packaging has not been compromised, the package would be transferred into the glovebox. 

C-10 



Appendix C- Description of Processing Technologies 

Glovebox 
System 

Boundary~ - -- -

High-Efficiency 
Particulate Air Filter 1 

_________ , 

Site Wastewater 
Treatment Facility 

Figure C-3 Neutralization and Drying Process for Aqueous-Contaminated Combustible Residues 

Any unnecessary packaging materials, would be removed to limit the amount of packaging introduced into 
the glovebox. If the integrity of the primary packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 

Following bag-in, the IDCs would be verified and the plastic bags would be unpacked and the residue 
sorted. Each bag would be opened to remove any tramp metal or other unwanted materials. This material 
would be bagged out of the glovebox and managed appropriately. Following the sorting, the residue feed 
material would be shredded and hatched to 5-kg (11-lb) batches for neutralization. 

Neutralization is intended to remove the nitrate contamination from the combustible waste and to neutralize 
any residual nitric acid contained within the residue. The 5-kg ( 11-lb) batches of combustible would be 
washed with 50 L (13.2-gal) of water containing 10 percent excess potassium hydroxide. After 2 hours, 
the acid would be neutralized, forming potassium nitrate and water. None of the plutonium would be 
removed from the residue during the neutralization process. The combustible solids would be separated 
from the nitrate solution and processed through decanting and filtration. The combustible solids would 
contain approximately 20 percent solution by weight with a proportionate quantity of nitrates. These solids 
would be transferred to a drying pan. The neutralization solution would be sent, at intervals, to Building 
374 for evaporation using the site wastewater treatment process. 
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The combustible residue that was neutralized and transferred to a drying pan would then be placed into a 
drying oven. The residue would be dried under a vacuum at 80°C (176 °F) for 2 hours. Off gas from drying 
will be treated before high-efficiency particulate air filtration. After cooling, the combustible residue would 
be weighed, and the quantity of plutonium estimated as the waste would be transferred to 8.2-L (2.2-gal) 
containers. Each container would contain approximately 44.6 g (1.6 oz) of plutonium with the container 
loading based on an approximate bulk density of the solids of 0.3 kg/L (2.5 lb/gal). These containers would 
be bagged out of the glovebox and packaged into convenience cans. None of the plutonium would be 
removed in the neutralization; therefore, the plutonium remaining in the combustibles would be above the 
safeguards termination limit and would preclude shipment and disposal of this population at WIPP. 

Nondestructive assay would be performed, and then the assayed and repackaged residue containers would 
be transported for drum packaging. These 208-L (55-gal) drums cannot be shipped to WIPP because the 
percentage of plutonium in the waste exceeds the safeguards termination limit. The drums would remain 
in the interim site storage until subjected to an appropriate stabilization process that would reduce the 
plutonium content below the safeguards termination limit. 

C.4.4 Thermal Desorption and Steam Passivation of Organic-Contaminated Combustibles 

Thermal desorption and steam passivation removes residual organic contaminants from organic-contaminated 
combustible residues and converts plutonium fines in the residue to plutonium oxide. Organic-contaminated 
combustible residues consist of materials, including wet and dry combustibles and leaded rubber gloves, some 
of which are above the safeguards termination limit for combustibles. The thermal desorption and steam 
passivation process and the repackaging of this material would satisfy the requirements for safe interim site 
storage. This process would be conducted in Room 3701 of Building 371. 

Thermal desorption/steam passivation to remove volatile organics and oxidize plutonium fines is considered 
to be a proven technology; however, the processing times are currently under investigation as are final process 
parameters. The capability for Rocky Flats is being installed to support the disposition of below-safeguards 
termination limit materials, and should be available several months after the issuance of the EIS. 

The thermal desorption and steam passivation process for organic-contaminated combustible residues is shown 
in Figure C-4. The process steps include drum unloading/bag-in and feed preparation, followed by thermal 
desorption and steam passivation. Absorbent is added and the material repackaged and bag-out. After 
nondestructive assay is performed, the final drum packaging and storage would take place. 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure and unpacked. The contamination control enclosure is designed to control airflow in the event 
of a bag failure within a drum. The drums would be opened and the integrity of the packaging would be 
checked. If the packaging has not been compromised, the package would be transferred into the glovebox. 
Any unnecessary packaging materials would be removed to limit the amount of packaging introduced into 
the glovebox. If the integrity of the primary packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 

Following bag-in, the IDCs would be verified and the plastic bags would be unpacked and the residue 
sorted. Each bag would be opened to remove any tramp metal or other unwanted materials. This material 
would be bagged out of the glovebox and managed appropriately. Following the sorting, the residue feed 
material would be shredded and hatched to 1 kg (2.2 lb) for thermal desorption/steam passivation. 
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Figure C-4 Thermal Desorption/Steam Passivation Process for Organic-Contaminated 
Combustible Residues 

Thermal desorption is intended to remove the organic solvent contaminants from the combustible residue. 
The 1-kg (2.2-lb) batches of combustible residue would be heated to 80°C (176°F) for 2 hours under 
reduced pressure to volatilize the organic solvent contaminants. The offgases would be collected on 
granulated activated charcoal. Then, low temperature steam would be injected for 1 hour to oxidize any 
plutonium fines present in the residue. 

The processed combustible residue would be allowed to cool to room temperature and approximately 1 kg 
(2.2 lb) of dry absorbent would be added to dry the wet matrix. The residue would then be hatched to 
approximately 4 kg (8.8lb) and placed into an 8.2-L (2.2-gal) container. The 4-kg (8.8-lb) batch is based 
on the volume of shredded combustible waste and absorbent that may reasonably fit into an 8.2-L (2.2-gal) 
container. The can would be sealed, taped, and bag-out of the glovebox and placed into a 30.5-centimeter 
(em) (12-inch [in]) convenience can. Each can would contain approximately 37.8 g (1.3 oz) of plutonium. 

Nondestructive assay would be performed and the assayed and repackaged residue containers would be 
transported for final drum packaging. The containers would be transferred for final drum packaging and 
then placed in interim storage until a final disposition decision is made. 

C.4.5 Repackaging of Dry Combustibles 

Repackaging of dry combustibles would be performed to achieve the criteria for safe interim site storage. Dry 
combustible residue consists of such materials as paper, rags, cloth, plastic, wood, surgical gloves, tape, paper 
coveralls, booties, personal protective equipment waste, full-face masks, v-belts, polyvinyl chloride, 
polyethylene, polypropylene, supplied-air suits, and gaskets, some of which are above the safeguards 
termination limit for combustibles. After repackaging, the combustible residues above the safeguards 
termination limit would remain above the limit. This would preclude ultimate shipment of this material to 
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WIPP unless it is subjected to further processing. Preparation of direct repackage residues would be conducted 
within glovebox lines in Modules D, E and F of Building 707. 

Repackaging to package and assay appropriate residues is considered to be a proven technology. The 
capability for Rocky Flats is being installed to support the disposition of below-safeguards termination limit 
materials, and should be available several months after the issuance of the EIS. 

The direct repackage process is shown in Figure C-5. The process steps include drum unloading and bag-in, 
feed preparation and repackaging, and bag-out. Nondestructive assay would be performed and the drums 
would be packaged for interim site storage. 

High-Efficiency 
Particulate Air Filter 

I 

"L---T--...J - - - - - - - - - - - - - - - - - - - - -• 

Drum Packaging for 
Interim Storage 

Figure C-5 Direct Repackaging Process for Dry Combustibles 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure in Module D of Building 707. The contamination control enclosure is designed to control airflow 
in the event of a bag failure within a drum. The drums would be opened and the integrity of the packaging 
would be checked. If the packaging has not been compromised, the package would be transferred into the 
glovebox in Module E of Building 707. Other packaging materials would be removed from the drum and 
bagged into the glovebox. If the integrity of the packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 

Following bag-in, the plastic bags would be unpacked and the residue sorted. The residue would then be 
repackaged into metal containers. If the material requires size-reduction and/or compaction to minimize 
the volume of the repackaged residue, the sorted residue would be transferred to a size-reduction station. 
The residue would be shredded and repackaged into metal containers. If required, the repackaged material 
would be compacted within the metal containers to gain additional volume reduction, which would reduce 
the number of drums requiring shipment to WIPP. Each repackaged container would be filled to 
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approximately 83.5 g (2.9 oz) of plutonium. After the container filling step, the sealed container would be 
bagged out and transferred to nondestructive assay. 

Nondestructive assay would be performed and the assayed and repackaged residue containers would be 
transported into Module F of Building 707 for drum packaging. Two containers would be loaded into a 
pipe component which would be staged inside of a 208-L (55-gal) drum. These drums cannot be shipped 
to WIPP because the percentage of plutonium in the waste exceeds the safeguards termination limit. The 
drums would remain in interim site storage until subjected to an appropriate stabilization process that would 
reduce the plutonium content below the safeguards termination limit. 

C.4.6 Acid Dissolution and Plutonium Oxide Recovery of Plutonium Fluorides 

Acid dissolution of plutonium fluorides would involve dissolution of the fluorides, followed by precipitation 
and filtration of plutonium oxalate, and calcination to plutonium oxide for storage. The filtrate from the 
oxalate precipitation would be treated with magnesium hydroxide to precipitate the plutonium remaining in 
the solution. That precipitate would then be filtered, calcined, repackaged, and placed in interim site storage 
until a final disposition decision is made. The dissolution process would be conducted inside gloveboxes 
located in Room 3701 of Building 371. 

The acid dissolution/plutonium oxide recovery process is considered to be a proven technology. The process 
to be used for the limited quantities of materials identified in these categories would be consistent with 
equipment and activities that can be performed in the neutralize-dry process area. Thus, the capability for 
Rocky Flats is currently being installed to support the disposition of below-safeguards termination limit 
materials, and should be available several months after the issuance of the EIS. However, the use of this 
equipment for Acid Dissolution would generally be preceded by the neutralize-dry processing of the 
combustible residues required by the Defense Nuclear Facilities Safety Board Recommendation 94-1 
stabilization program, and may not be able to start until 4 years after issuance of the Record of Decision. 

The plutonium fluoride acid dissolution process is shown in Figure C-6. The feed materials would be 
unpacked and hatched for acid dissolution. The dissolved fluorides would be sent through precipitation to 
form plutonium oxalate precipitate in slurry form, which would then be filtered to separate the effluent solution 
from the precipitate. The oxalate would be calcined, nondestructively assayed, calcined again for long-term 
storage, again nondestructively assayed, and then packaged for storage. Magnesium hydroxide would be 
mixed into the oxalate precipitation effluent to precipitate the remaining plutonium, and the effluent filtered 
to form magnesium hydroxide and effluent. The magnesium hydroxide would be calcined and packaged. The 
packaged magnesium hydroxide product would be removed from the glovebox and nondestructively assayed 
for accountability purposes, packaged in the final transport/storage container, and placed in interim storage. 
The last filtration effluent would be sent for evaporation at the Rocky Flats wastewater treatment facility. 

Most of the fluoride residues are located in the Building 371 storage vault, and would be transferred from the 
vault into the glovebox system by a remote handling system through an input/output station. Other fluoride 
packages would be manually transferred and bagged into the feed preparation glovebox. 

0 Detailed Process Description 

The residue feed would be introduced into the glovebox, and the IDC will be verified. The materials would 
then be removed from the containers and hatched to a maximum of 200 g (7 oz) of plutonium in 
preparation for nitric acid dissolution. Combustible packaging materials from the individual containers 
would be bagged out of the glovebox and sent to a combustible handling process. Other unwanted 
materials would be bagged out of the glovebox and managed appropriately. 
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Figure C-6 Acid Dissolution Process for Plutonium Fluorides 

The contents of the residue cans would be transferred to one of two heated stirrers. The operator would 
add 7N nitric acid (HN03) and 60 percent aluminum nitrate (Al(N03)3) solution to each dissolver before 
stirring. Al(N03)3 would be added to complex residue ions during dissolution. The slurry would be heated 
to approximately 80°C (176°F) and stirred until dissolution is achieved. Vented fumes would be cooled 
in a condenser, and then piped to the process vent system. The batch would be filtered to remove any 
undissolved solids and then split into two equal amounts and transferred to the adjacent heated stirrers for 
precipitation. 

For plutonium oxalate precipitation, 3N potassium hydroxide (KOH) would be added to each can to adjust 
the normality to 0.75N nitric acid. Hydroxylamine nitrate (HAN) would then be added as a 1.9M solution 
to adjust the plutonium valence to +3. After these adjustments have been made, solid oxalic acid would 
be added to form plutonium oxalate precipitate. The solution would be heated to approximately 80°C 
(176°F) and stirred to form a slurry. 
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The slurry from the two stirrer assemblies would be poured onto an R-4 filter. Filtration of plutonium 
oxalate would be achieved by pulling a vacuum through the filter and drawing effluent liquids into a filtrate 
tank. The plutonium oxalate precipitate would be scooped into a filter boat in preparation for calcining. 

The plutonium oxalate would require calcining at 450°C (840°F) to convert the oxalate into the oxide 
form. In this process, the filter boat would be placed on a pneumatic lift, placed into the calcination 
furnace, and the precipitate would be heated to 450°C (840°F). Glovebox air would be drawn down 
through the precipitate at a rate of approximately 0.10 cubic meter (m3) (3.5 cubic feet [ft3]) per minute 
during the heating cycle. After a cooling cycle, the calcined oxide would be transferred from the filter boat 
back into a can, hatched to 1,000 g (2.2lb), sealed, and sent to calorimetry. 

The plutonium oxide can would be assayed for plutonium content based on its rate of thermal generation 
using calorimeters and gamma-ray isotopic spectrometer equipment. This activity is required to maintain 
accountability within the acid dissolution material balance area. After assay, the containers would be ready 
for final calcination. The cans containing the plutonium oxide would be placed into appropriate outer 
containers and transferred to the Building 371 loading dock. The containers would then be transported to 
the Building 707 loading dock by intra-site truck transportation, and moved to appropriate vault storage 
pending final calcination. 

The plutonium oxide cans would be transferred from the Building 707 storage vault to Module J and 
bagged into the plutonium stabilization and packaging system. The plutonium oxide would be removed 
from the cans, placed into furnaces, and calcined at 1,000°C (1,830°F) for 8 hours. The material, now 
suitable for long-term storage or transportation, would be weighed, characterized, and placed into a 3013 
inner container. This container would then be removed from the glovebox by the bagless transfer process 
and sent to calorimetry. The plutonium oxide package would be assayed for plutonium content based on 
its rate of thermal generation using calorimeters and gamma-ray isotopic spectrometer equipment. After 
assay, the containers would be placed into vault storage, pending a final disposition decision. 

Magnesium hydroxide, Mg (OH)2, 30 percent by weight, would be added to the effluent liquid in the 
filtrate tank from the precipitation filtration step, and the tank would be mixed by sparging. The liquid and 
precipitate would then be drained onto an R-4 filter. Filtration would be achieved by pulling a vacuum 
through the R-4 filter and drawing effluent liquids into the transfer tank. The magnesium hydroxide 
precipitate would then be scooped into a filter boat in preparation for calcining. The magnesium hydroxide 
would be calcined at 450°C (840°F). In this process, the filter boat would be placed on a pneumatic lift, 
placed into the calcination furnace, and the precipitate would be heated to 450°C (840°F). Glovebox air 
would be drawn down through the precipitate at a rate of approximately 0.10 m3 (3.5 ft3) per minute during 
the heating cycle. After a cooling cycle, the calcined hydroxide would be transferred from the filter boat 
back into a can, hatched to 9.1 kg (20 lb ), sealed, and bagged out into convenience cans. 

Nondestructive assay of the magnesium hydroxide would be performed to ensure requirements limit are 
met and to obtain data to ensure that required accountability procedures are followed. Nondestructive assay 
methods would be selected to ensure that the best accountability data are obtained. Assayed product 
packages would be selected for final packaging to minimize the number of shipping containers and placed 
in interim storage pending a final disposition decision. Selected packages would be loaded into an inner 
container and sealed before placing the container into the final outer shipping container. 

C.4.7 Neutralization and Drying of Filter Media 

The neutralization and drying process for filter media residues would treat the nitric acid contaminant on the 
residue to eliminate the potential flammable hazard. The neutralization and drying process is not intended to 
remove the plutonium from the residue. As a result, this would preclude ultimate shipment to WIPP unless 
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the residue is subjected to further stabilization processing. This process would be conducted in Room 3710 
of Building 371. 

The neutralize-dry process, consisting of washing materials in alkaline solutions, allowing them to drain or 
partially dry, and mixing the resulting solids with water-absorbing materials, is considered to be a proven 
technology. The capability for Rocky Flats is being installed to support the disposition of below-safeguards 
termination limit materials, and should be available several months after the issuance of the EIS. Activities 
are underway to optimize the process and reduce the quantity of water-absorbing materials required for meeting 
disposal requirements. 

The neutralization and drying process for filter media residues is shown in Figure C-7. The process steps are 
drum unloading and bag-in, feed preparation, the neutralization and decant/filtration, oven drying, packaging, 
and bag-out. Nondestructive assay would be performed, and the drums would be packaged for interim site 
storage. 
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Figure C-7 Neutralization and Drying Process for Filter Media 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure and unpacked. The contamination control enclosure is designed to control airflow in the event 
of a bag failure within a drum. The drums would be opened and the integrity of the packaging would be 
checked. If the packaging has not been compromised, the package would be transferred into the glovebox. 
Any unnecessary packaging materials, would be removed to limit the amount of packaging introduced into 
the glovebox. If the integrity of the primary packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 
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Following bag-in, the IDCs would be verified and the plastic bags would be unpacked and the residue 
sorted. Each bag would be opened to remove any tramp metal or other unwanted materials. High
efficiency particulate air filter frames and stiffeners would be separated from the filter media. These 
materials would be bagged out of the glovebox and managed appropriately. Following the sorting, the 
residue feed material would be shredded and hatched to 5-kg (11-lb) batches for neutralization. 

Neutralization is intended to remove the nitrate contamination from the combustible waste and to neutralize 
any residual nitric acid contained within the residue. The 5-kg (11-lb) batches of combustible residues 
would be washed with 50 L (13.2 -gal) of the water containing 10 percent excess potassium hydroxide. 
After 2 hours, the acid would be neutralized forming potassium nitrate and water. None of the plutonium 
would be removed from the residue during the neutralization process. The combustible solids would be 
separated from the nitrate and plutonium containing solution by decanting and filtration. The combustible 
solids would contain approximately 20 percent solution by weight with a proportionate quantity of nitrates 
and transferred to a drying pan. At intervals, as required during the process, the neutralization solution 
would be sent to Building 374 for evaporation using the site wastewater treatment process. 

The filter media residue that had been neutralized and transferred to the drying pan would then be placed 
into a drying oven. The residue would be dried under a vacuum at 80°C (176 °F) for 2 hours. Offgas from 
drying would be treated before high-efficiency particulate air filtration. After cooling, the residues would 
be weighed, and the quantity of plutonium estimated as the waste would be transferred to 8.2-L (2.2-gal) 
containers. Each container would hold approximately 83.5 g (2.9 oz) of plutonium. The containers would 
be bagged out of the glovebox and packaged into convenience cans for transfer to nondestructive assay. 

Nondestructive assay would be performed and the assayed and packaged residue containers would be 
transported for drum packaging. These drums cannot be shipped to WIPP because the percentage of 
plutonium in the waste exceeds the safeguards termination limit. The drums would reside in interim site 
storage until subjected to an appropriate stabilization process that would reduce the plutonium content 
below the safeguards termination limit. 

C.4.8 Filtration and Drying of Sludge Residues 

The filtration and drying process for sludge residues filters off any excess liquid and drys the remaining 
material by mixing it with an absorbent. After drying and repackaging, the sludge residues would be placed 
in interim storage pending a final disposition decision. This process would be conducted in Room 3701 of 
Building 371. 

The filter-dry process, consisting of allowing wet materials to drain and partially dry, and mixing the resulting 
solids with water-absorbing materials, is considered to be a proven technology. The capability for Rocky Flats 
is being installed to support the disposition of below-safeguards termination limit materials, and should be 
available several months after the issuance of the EIS. Activities are underway to optimize the process and 
reduce the quantity of water-absorbing materials required for meeting disposal requirements. 

The filtration and drying process for sludge residues is shown in Figure C-8. The process steps are drum 
unloading and bag-in, feed preparation and decant/filtration, absorbent addition, and bag-out. Nondestructive 
assay would be performed, followed by drum packaging for interim site storage. 
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Figure C-8 Filtration and Drying Process for Sludge Residues 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure and unpacked. The contamination control enclosure is designed to control airflow in the event 
of a bag failure within a drum. The drums would be opened and the integrity of the packaging checked. 
If the packaging has not been compromised, the package would be transferred into the glovebox. Any 
unnecessary packaging materials, would be removed to limit the amount of packaging introduced into the 
glovebox. If the integrity of the primary packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 

Following bag-in, IDCs would be verified, containers would be unpacked, and the residues would be 
sorted. Any unwanted materials found in the sludge, such as plastics or metals, would be bagged out of 
the glovebox and managed appropriately. As required, free liquids would be decanted and vacuum filtered 
to collect any suspended solids. At intervals, as required during the process, the decanted and filtered 
liquids would be sent to the site wastewater treatment process in Building 374 for evaporation. After 
decanting, the sludge would be removed from the container and the resulting packaging materials would 
be bagged out of the glovebox and managed appropriately. The sorted residue material would be weighed 
into 8.2-L (2.2 -gal) containers. The amount of residue added to the container would be based on the total 
weight of the container, after absorbent addition, being 9.09 kg (20.0 lb) or less to meet physical handling 
constraints. Dry absorbent would be blended with the wet sludge residue for absorbent addition at a ratio 
of 4 parts absorbent to 1 part sludge, by weight. After blending, the containers would be sealed with a lid 
and bagged out of the glovebox. The containers would be placed in convenience cans, sealed and taped, 
and sent to nondestructive assay. 
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The assayed and packaged residue containers would be transported for drum packaging, which would 
include first placing the containers into pipe components. The drums would be transferred to interim 
storage until a final disposition decision is made. 

C.4.9 Neutralization and Drying of Glass Residues 

The neutralization and drying process for glass residues would treat the nitric acid contaminant on the residue. 
This process may remove up to 99 percent of the plutonium from the residue based on results from washing 
Raschig rings. This process would be conducted in Room 3701 of Building 371. 

The neutralize-dry process, consisting of washing materials in alkaline solutions, allowing them to drain or 
partially dry, and mixing the resulting solids with water-absorbing materials, is considered to be a proven 
technology. The capability for Rocky Flats is being installed to support the disposition of below-safeguards 
termination limit materials, and should be available several months after the issuance of the EIS. Activities 
are underway to optimize the process and reduce the quantity of water-absorbing materials required for meeting 
disposal requirements. 

The neutralization and drying process for glass residues is shown in Figure C-9. The process steps are drum 
unloading and bag-in, feed preparation, neutralization and decant/filtration, and oven drying, packaging, and 
bag-out. Nondestructive assay would be performed, followed by drum packaging for interim site storage. 
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Figure C-9 Neutralization and Drying Process for Glass Residues 
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0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure and unpacked. The contamination control enclosure is designed to control airflow in the event 
of a bag failure within a drum. The drums would be opened and the integrity of the packaging checked. 
If the packaging has not been compromised, the package would be transferred into the glovebox. Any 
unnecessary packaging materials would be removed to limit the amount of packaging introduced into the 
glovebox. If the integrity of the primary packaging has been compromised, the package would be 
overpacked with a new plastic bag before transfer to the glovebox. 

Following bag-in, the IDCs would be verified, and the containers would be unpacked and the residue 
sorted. Any unwanted materials would be bagged out of the glovebox and managed appropriately. As 
required, the sorted residue material would be size-reduced by crushing and hatched to 5-kg ( 11-lb) batches 
for neutralization. 

Neutralization is intended to remove the nitrate contamination from the glass waste and to neutralize any 
residual nitric acid on the residue. The 5-kg (11-lb) batches of residue would be washed with 50 L (13-
gal) of water containing 10 percent excess potassium hydroxide. After 2 hours, the acid would be 
neutralized forming potassium nitrate and water. The neutralization process should remove approximately 
99 percent of the plutonium from the residue. The residue solids would be separated from the nitrate and 
plutonium-containing solution by decanting and filtration. The residue, after neutralization, would contain 
approximately 0.5 percent neutralization solution by weight with a proportionate quantity of nitrates and 
transferred to a drying pan. At intervals, as required during the process, the neutralization solution with 
the removed plutonium would be sent to the site wastewater treatment process in Building 374 for 
evaporation. 

The glass residue, neutralized and transferred to the drying pan, would then be placed into a drying oven. 
The residue would be dried under a vacuum at 80°C (176°F) for 2 hours. Off-gas from drying would be 
treated before high-efficiency particulate air filtration. After cooling, the residue would be weighed and 
the quantity of plutonium estimated as the waste is transferred to plastic bags. These bags would be bagged 
out of the glovebox and packaged in 8.2-L (2.2-gal) containers to approximately 42.9 g (1.5 lb) of 
plutonium per container based on a maximum container weight of 9.09 kg (20.0 lb) because of physical 
handling constraints. After being removed from the glovebox, the containers would be packaged into 
convenience cans. 

Nondestructive assay would be performed, and the assayed and packaged residue containers would be 
transported for drum packaging, which includes first placing the containers into pipe components. The 
drums would be transferred to interim storage until a final disposition decision is made. 

C.4.10 Repackaging of Graphite Residues, Inorganic Residues, and Scrub Alloy 

Repackaging of graphite and inorganic residues and scrub alloy would be performed to achieve the criteria for 
safe interim site storage. For the graphite and inorganic residues, after repackaging, the residues would remain 
above the safeguards termination limits, which would preclude ultimate shipment to WIPP unless the material 
is subjected to further stabilization. Preparation of direct repackage residues for all three materials would be 
conducted within glovebox lines in Modules D, E and F of Building 707. 

Repackaging to package and assay appropriate residues is considered to be a proven technology. The 
capability for Rocky Flats is being installed to support the disposition of below-safeguards termination limit 
materials, and should be available several months after the issuance of the EIS. 
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The direct repackage process is shown in Figure C-10. The process steps are drum unloading and bag-in, 
feed preparation (for graphite and inorganic), container examination and verification (for scrub alloy), 
repackaging, and bag-out. Nondestructive assay would be performed, followed by drum packaging for interim 
site storage. 
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Figure C-10 Direct Repackaging Process for Graphite and Inorganic Residues 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure in Module D of Building 707. The contamination control enclosure is designed to control airflow 
in the event of a bag failure within a drum. The drums would be opened and the integrity of the packaging 
would be checked. If the packaging has not been compromised, the containers would be transferred into 
the glovebox in Module E of Building 707. The containers, including outer packaging materials, would 
be removed from the drum and bagged into the glovebox. If the integrity of the packaging has been 
compromised, the package would be overpacked with a new plastic bag before transfer to the glovebox. 

For the graphite and inorganic residues, following bag-in, the plastic bags would be unpacked and the 
residue sorted. The residue would then be repackaged into metal containers. If the material requires size
reduction and/or compaction to minimize the volume of the repackaged residue, the sorted residue would 
be transferred to a size-reduction station, after which the residue would be repackaged into metal 
containers. If required, the repackaged material would be compacted within the metal containers to gain 
additional volume reduction. Each repackaged container would be filled to approximately 83.5 g (2.9 oz) 
of plutonium. After the container filling step, the sealed container would be bagged out and transferred 
to nondestructive assay. The assayed and repackaged residue containers would then be transported into 
Module F of Building 707 for drum packaging. The containers would be loaded into 208-L (55-gal) drums. 
These drums cannot be shipped to WIPP because the percentage of plutonium in the waste exceeds the 
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safeguards termination limit. The drums would reside in interim site storage until subjected to an 
appropriate stabilization process that would reduce the plutonium content below the safeguards termination 
limit for graphite and inorganic residues. 

For the scrub alloy, following bag-in, the containers housing the scrub alloy buttons would be unpacked. 
The scrub alloy would then be repackaged into metal containers meeting the safe storage standard. After 
the scrub alloy button is repackaged, the sealed container would be bagged out and transferred to 
nondestructive assay. The assayed and repackaged residue containers would then be transported to 
Building 371 for safe interim site storage. These containers cannot be placed into pipe components, 
drummed, and shipped to WIPP because the percentage of plutonium exceeds storage limits. The 
containers would reside in interim site storage until subjected to an appropriate stabilization process. 

C.S DETAILED PROCESS DESCRIPTIONS FOR PROCESSING TECHNOLOGIES WITHOUT PLUTONIUM 

SEPARATION 

C.S.l Immobilization (Vitrification) 

For ash, high-efficiency particulate air filter media, sludge, glass, graphite, and inorganic residues, the 
proposed vitrification immobilization process would use a furnace vitrification technology similar in concept 
to calcination. This process has been proposed for interim processing to allow safe interim storage at Rocky 
Flats until shipment to WIPP is approved. The process would be conducted in gloveboxes located in Module 
D, E, and F of Building 707 using muffle furnaces to heat the residue material to approximately 700 to 
1,300°C (1,300 to 2,400°F) for 4 hours. The end product would consist of a solidified monolith contained 
inside a 20-cm (8-in) diameter by 25.4-cm (10-in) high metal can. 

Calcination of powdered or granular materials in muffle furnaces is considered to be a proven technology. 
Capabilities necessary to satisfy all alternatives are being installed at Rocky Flats as part of the ongoing 
stabilization programs, and should be operational within several months after issuance of the EIS. The 
vitrification process is also considered to be a proven technology for most residue types to which it may be 
applied. A technical development program is underway for the vitrification of ash residues. The muffle 
furnace capability for Rocky Flats is being installed to support the disposition of below-safeguards termination 
limit materials, and should be available several months after the issuance of the EIS. Activities are underway 
to optimize the process and reduce the steps necessary to achieve an acceptable waste form. 

The vitrification process for residues is shown in Figure C-11. The process steps are drum unloading, feed 
preparation, vitrification, and bag-out. Nondestructive assay would be performed, followed by final drum 
packaging and storage. 

The proposed vitrification for scrub alloy requires a two-step heating process. First, the scrub alloy would be 
converted to an oxide by calcining at 600°C (1,100°F) and 1,000°C (1,800°F), respectively. Then, calcined 
scrub alloy would be blended with frit and vitrified using the furnace vitrification process. This entire process 
would be conducted in gloveboxes located in Modules D, E, and F of Building 707, similar to the residues. 
The calcining and vitrification steps would use identical muffle furnaces. 

Since the calcination of powdered or granular materials in muffle furnaces is considered to be a proven 
technology and plutonium metals and other alloys have been routinely burned in the past, calcination of scrub 
alloy is considered to be a low-risk technology although not specifically proven in this context. Capabilities 
necessary to satisfy all alternatives are being installed at Rocky Flats as part of the ongoing stabilization 
programs, and should be operational within several months of issuance of the EIS. The vitrification process 
is considered a proven technology for most residue types for which it may be applied. The muffle furnace 
capability for Rocky Flats is being installed to support the disposition of below-safeguards termination limit 
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Figure C-11 Furnace Vitrification Process for Residues 

materials, and should be available several months after the issuance of the EIS. The disposition of scrub alloy 
through a calcination and vitrification process was not envisioned as a disposal approach at the time of the 
WIPP EIS and therefore was not included in the WIPP Baseline Inventory Report. In the event that this 
technology would be implemented, the resulting transuranic waste, although of satisfactory composition and 
form, might be subject to delays in disposal due to the necessity of revising regulatory documentation. Since 
this material has historically been considered "War Reserve" material, its final disposition to WIPP has not 
been programmatically evaluated. As such, DOE does not consider the calcination and vitrification of scrub 
alloy at Rocky Flats to be a preferred processing technology. 

The process to vitrify scrub alloy residues is shown in Figure C-12. The process steps would be container 
bag-in, feed preparation for calcination, calcination, feed preparation for vitrification, and vitrification and bag
out. Nondestructive assay would also be performed, followed by final drum packaging and storage. 

Container 
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Figure C-12 Furnace Vitrification Process for Scrub Alloy 
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Furnace vitrification involves the addition of siliceous material called "frit" to the residues or scrub alloy 
followed by heating at 700 to 1,300°C (1,300 to 2,400°F) to produce a glass matrix. Two waste streams may 
be generated in addition to the vitrified product stream. The first waste stream would be a solid transuranic 
waste stream consisting of size-reduced stainless steel cans, plastic containers, plastic bags and containers. 
The second waste stream would be a gaseous effluent stream consisting primarily of one or more of the 
following, depending on the residue or scrub alloy type: nitrogen, oxygen, trace acid gases, carbon dioxide, 
nitrous oxide, water, and/or particulates. The off-gas stream would be configured to cool the effluents and 
remove acids and particulates before discharge into the glovebox exhaust high-efficiency particulate air filter 
system. 

0 Detailed Process Description for Residues 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure in Module D of Building 707. The contamination control enclosure would be designed to control 
airflow in the event of a bag failure within a drum. The drums would be opened and the integrity of the 
packaging would be checked. If the packaging has not been compromised, the containers would be 
transferred into the glovebox in Module E of Building 707. The containers, including outer bags, 
clamshells, and other packaging materials, would be removed from the drum and bagged into the glovebox. 
If the integrity of the packaging has been compromised, the package would be overpacked with a new 
plastic bag before transfer to the glovebox. 

For the residues, after bag-in, the IDCs of residue containers/packages would be verified and the original 
residue packages would be transferred to a residue sorting and loading station or to a crushing station, either 
of which would provide local dust control. For most residue types, the sorting and loading station would 
contain a sieve to sort and to separate out oversized residue and tramp material (e.g., nuts, bolts). Tramp 
material and large pieces of residue would be collected on the sieve. The sieved residue fines would be 
collected in the new containers. The tramp material will be separated and transferred for transuranic waste 
size-reduction and packaging. Oversized residue pieces, would be sent through a size-reduction process 
and either mechanically crushed or shredded. Once size-reduced, the residues would be fed back to the 
loading station. High-efficiency particulate air filter frames would be separated out and shredded for size
reduction and sorted glass residues would be crushed, then both will be loaded into new metal containers 
for the vitrification process. Sorted sludge residue materials would be loaded directly into a new metal 
container for the vitrification process. 

The residues would be hatched with an average of 83.5 g (2.9 oz) of plutonium per container. For all of 
the residues, following hatching, a blending step would be required wherein the materials would be blended 
and diluted with low melting temperature frit. Each material stream to be immobilized by the vitrification 
process would be analyzed to determine the appropriate proportions of material and frit to meet the 
WIPP/Waste Acceptance Criteria requirements. The material containers would then be ready for 
vitrification. 

After a container is charged and blended, it would be positioned into the heating chamber of the muffle 
furnace. The furnace would be energized and there would be a gradual ramp-up in temperature within the 
chamber. The temperature range for the vitrification process would be between 700 and 1,300°C (1,300 
and 2,400°F). The actual vitrification temperature would be determined for each specific type of residue 
before vitrification. 

Engineering investigations are underway to identify the most effective method to extract and capture the 
off-gases generated by the heating process. Various constituents may be generated during vitrification 
depending on the residue type, including one or more of the following: water vapor, carbon dioxide, 
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nitrous oxide, trace quantities of acid gases, organic, and/or particulates. This description assumes the use 
of a dry scrubber using potassium carbonate for off-gas treatment. A concern with residual organic 
contaminants in the residue feed stream subsequently volatilizing during the heating process necessitated 
an investigation into the incorporation of a design modification which would continuously purge the 
heating chamber with inert gas during the processing of the residues. 

The heating process would be approximately 4 hours in duration. The container would be allowed to cool 
to 100°C (212°F) before removal from the furnace. After final cooling, the container would be sealed with 
a lid and bagged out of the glovebox for nondestructive assay. 

Post-vitrification nondestructive assay would be performed on all material containers to determine the 
amount of fissile material present. Following nondestructive assay, residue containers that meet the 
WJPP/W aste Acceptance Criteria fissile material limits would be transferred into Module F of Building 707 
for final drum packaging. Two containers would be loaded into a pipe component staged inside a 208-L 
(55-gal) drum. The sealed drums would be placed into interim site storage awaiting shipment to WIPP. 

(] Detailed Process Description for Scrub Alloy 

Stainless steel containers of scrub alloy would be transferred from storage and bagged directly into the 
glovebox. After bag-in, the alloy buttons would be unpacked and placed in a bum boat in a muffle furnace 
and calcined at approximately 600°C (1,100°F) for 2 hours to convert the scrub alloy to an oxide. After 
cooling, the powdery oxide would be transferred to another muffle furnace and calcined at 1,000°C 
(1,800°F) for 2 hours. After being allowed to cool, the boats would be transferred to the loading station. 
At this point in the process, oversized scrub alloy pieces would be sent back through the calcination process 
and transferred again to the loading station. 

The scrub alloy would be hatched to average 18.1 g (0.64 oz) of plutonium per container. Following 
hatching, a blending step would be required wherein the materials would be blended and diluted with low
melting-temperature frit. The material stream to be immobilized by the vitrification process would be 
analyzed to determine the appropriate proportions of material and frit to meet the WIPP/Waste Acceptance 
Criteria requirements. The material containers would then be ready for vitrification. 

After a container is charged and blended, it would be positioned into the heating chamber of the muffle 
furnace. The furnace would be energized and there would be a gradual ramp-up in temperature within the 
chamber. The temperature range for the vitrification process would be between 700 and 1,300°C (1,300 
and 2,400°F). The actual vitrification temperature would be determined for each specific type of material 
before vitrification. 

Engineering investigations are underway to identify the most effective method to extract and capture the 
off-gases generated by the heating process. This description assumes the use of a dry scrubber using 
potassium carbonate for off-gas treatment. A concern with residual organic contaminants in the feed stream 
subsequently volatilizing during the heating process necessitated an investigation into the incorporation of 
a design modification that would continuously purge the heating chamber with inert gas during the 
processing of the scrub alloy. 

The heating process would be approximately 4 hours in duration. The container would be allowed to cool 
to 100°C (212°F) before removal from the furnace. After final cooling, the container would be sealed with 
a lid and bagged out of the glovebox for nondestructive assay. 

Post vitrification nondestructive assay would be performed on all material containers to determine the 
amount of fissile material present. Following nondestructive assay, containers that meet the WIPP/Waste 
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Acceptance Criteria fissile material limits would be transferred into Module F of Building 707 for final 
drum packaging. Two containers would be loaded into a pipe component staged inside a 208-L (55-gal) 
drum. The sealed drums would be placed into interim site storage awaiting shipment to WIPP. 

C.5.2 Immobilization (Cementation) of Graphite Residues 

The proposed cement-based immobilization process is an adaptation of a Portland cement-based waste 
immobilization process that has been used within DOE and the commercial nuclear industry. This process was 
approved by EPA as a best demonstrated available technology for use in waste stabilization. At Rocky Flats, 
cement-based waste immobilization processes have been operated successfully for several years and have 
produced thousands of cubic yards of solidified waste. The process has been used for the solidification of low
level waste (saltcrete) in Building 374 and for the solidification of transuranic waste in Building 774 (bottlebox 
process). The graphite residue cement solidification process would be located in either Building 707 or 
Building 371 and would involve the cementation of graphite molds, scarfed graphite molds, coarse graphite, 
and coarse firebrick as feed materials. 

Cementation of materials necessary to immobilize fines and to form an acceptable solid is considered to be a 
proven technology, although optimization studies are routinely performed to improve specific characteristics. 
Rocky Flats would have to install or remodel gloveboxes to provide additional area for the curing step, so 
approximately one year would be required after the issuance of the Record of Decision before the cementation 
capability would be fully operational. The specific location of the cementation processing is uncertain, 
although the process would be consistent with either Building 371 or Building 707. 

The cement-based immobilization process is shown in Figure C-13. The process steps are drum unloading 
and bag-in, feed preparation for calcination, calcination, feed preparation for cementation, in-line 
nondestructive assay, process mixing, curing and bag-out, and final drum packaging and storage. 

Cement-based immobilization blends cement and water with the prepared graphite residues. The advantage 
of cement-based immobilization technology is its proven performance. When well-established protocols are 
followed, a WIPP acceptable final product would be ensured. Elements included within these protocols 
include waste characterization, both physical and chemical; treatability formula development; bench scale 
testing; pilot scale studies; and detailed project planning for full-scale operations. 

There are several disadvantages associated with a cement-based immobilization process. First, unrecognized 
variability in the waste feed stream can compromise the acceptability of the final product in meeting the 
WIPP/Waste Acceptance Criteria. Second, the mixing of the cement and water components produces heat 
during the curing process, and the active metals in the waste stream react with water to produce hydrogen gas. 
Third, during mixing, curing, and after final packaging, there is a potential for hydrogen generation due to both 
radiolysis and hydrolysis of the water of hydration by the radiological and reactive metal components, 
respectively. This allows for less transuranic material to be transported per shipment to WIPP. 

In addition to the cemented-residue product stream, there would be two waste streams generated. The first 
waste stream would be a solid transuranic waste stream consisting of size-reduced steel containers, plastic 
containers and plastic bags. The second waste stream would be a gaseous effluent stream consisting primarily 
of nitrogen, water vapor, carbon dioxide, hydrogen, and particulates. Any tramp material removed from the 
waste would be either combined with the solid transuranic waste stream or placed into a cemented waste 
container before curing. 
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Figure C-13 Cement-Based Immobilization Process for Graphite Residues 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be transferred from storage into a contamination control 
enclosure. The contamination control enclosure is designed to control airflow in the event of a bag failure 
within a drum. The drums would be opened and the integrity of the packaging would be checked. If the 
packaging has not been compromised, the containers would be transferred into the glovebox. The containers, 
including outer bags, clamshells and other packaging materials, would be removed from the drum and bagged 
into the glovebox. If the integrity of the packaging has been compromised, the package would be overpacked 
with a new plastic bag before transfer to the glovebox. There would be approximately five containers in each 
drum. 

After bag-in, the IDCs of the residue containers would be verified and the original residue containers would 
be transferred either to a residue sorting and loading station or, for the large sized residue such as graphite 
molds, directly to a crusher. Both the sorting and loading station and crusher would provide local dust 
control. The sorting and loading station would contain a 0.32-cm (118-in) sieve that would be used to 
separate oversized residue and tramp material (e.g., nuts, bolts). The sieved residue fines would be 
transferred into bum boats. Tramp material would be separated and transferred for transuranic waste size 
reduction and packaging or placed into the cemented waste before curing. Oversized residues would be 
crushed and fed back to the loading station. Each container would be filled to contain approximately 83.5 
g (2.9 oz) of plutonium. After the filling step, the bum boats would be transferred to the muffle furnace 
for calcination. 

C-29 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

Calcination is required to high-fire the residue, which would remove the reactive characteristics in the 
residue stream. Each batch would be calcined at 900°C (1,650°F) for 4 hours, which would oxidize carbon 
and organic to carbon dioxide and eliminate water, thereby increasing the bulk density of the residue. After 
cooling, the residue would be transferred for feed preparation for cementation. 

The bum boats containing the calcined residue would be transferred to a residue sorting and loading station. 
As described previously, the residue will be sieved and the residue fines would be loaded into metal 
containers. As required, oversized residues would be crushed and loaded into the containers. Each 
container would be filled to contain approximately 83.5 g (2.9 oz) of plutonium. After the container filling 
step, the containers would be transferred to an in-line nondestructive assay station. 

Nondestructive assay would be performed, after which, the container would be moved to the mixing station. 
Then, measured quantities of water and cement would be manually blended into the residue containers. 
The material would be mixed until all of the water has been absorbed by the cement and the mixture 
thickens. Because of the potential for heat generation, provisions for actively cooling the container during 
and after mixing may be required for certain residue IDCs. During mixing, there is a potential for vapor 
generation produced by an exothermic reaction associated with the hydration of the cement and through 
hydrogen gas generation produced from radiolysis and hydrolysis. Therefore, provisions would be 
incorporated as necessary for the collection and extraction of these vapors in both the mixing station and 
curing station. The container would then be removed from the mixing station into a set of curing 
gloveboxes and set aside for a 24-hour curing period. After curing has been completed, the cans would be 
bagged out of the glovebox. 

Assayed, cemented residue containers that meet the WIPP/Waste Acceptance Criteria would be transferred 
for final drum packaging. Two containers would be loaded into a pipe component already staged inside 
of a 208-L (55-gal) drum. The sealed drums would be placed into interim site storage awaiting shipment 
to WIPP. 

C.5.3 Blend Down 

Blend down technology would involve m1xmg residues with other materials to reduce plutonium 
concentrations below safeguards termination limits. The blending process would be conducted inside a 
glovebox located in Module E of Building 707 for all residues except salts or in Room 3701 of Building 371. 
Uranium oxide and other nonradioactive materials, such as magnesium oxide sand, have been proposed as the 
blending diluent. Most uranium oxide currently at Rocky Flats has been classified as Resource Conservation 
and Recovery Act hazardous waste and a decision on its use must be made. Uranium oxide imported from 
another site, such as Savannah River Site, may be required. 

Blending of granular or powdered residue materials with inert or lower-assay powdered residues, and the 
subsequent packaging and assaying, is considered to be a proven technology. Capabilities necessary to satisfy 
all alternatives are being installed at Rocky Flats as part of the ongoing stabilization programs, and should be 
operational within several months of issuance of the EIS. The specific location of the blending process is 
uncertain, although the process would be consistent with either Building 371 or Building 707. 

The blend down process for all residues is shown in Figure C-14 .. For most of the residues, the feed materials 
would be sorted and size-reduced to enhance uniform mixing with the diluent. Calcination would be required 
for ash residues (except for graphite fines) in order to convert reactive metals to unreactive oxides and to meet 
the high-fired qualification. The feed materials would then be blended with the diluent. For plutonium 
fluorides, the feed materials would be unpacked and then blended with the diluent without size reduction. The 
packaged residue product for each residue would be removed from the glovebox, nondestructively assayed for 
accountability purposes, packaged in the final transport/storage container, and placed in interim storage. 
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Figure C-14 Blend Down Process for All Residues Except Salts 

0 Detailed Process Description 

Drums and containers would be manually transferred from storage into a contamination control enclosure 
and examined for damage. The contamination control enclosure is designed to control airflow in the event 
of damage or a bag failure within a drum or container. The drum or container would be opened and the 
integrity of the packaging would be checked. If the packaging has not been compromised, the drum/ 
container would be transferred to the glovebox. Any unnecessary packaging materials would be removed 
to limit the amount of packaging introduced into the feed preparation glovebox. If the integrity of the 
packaging has been compromised, the packaging would be overpacked with a new plastic bag before 
transfer to the glovebox. All individual drums/containers would be bagged into the feed preparation 
glovebox. 

For most residues, the feed would be introduced into the glovebox, the IDC verified, and each package/bag 
would be opened and sorted/sieved to remove any tramp metal and other unwanted materials. Following 
the sorting/sieving, combustible and filter media residue feed materials would be shredded, and ash, sludge, 
glass, graphite, and inorganic residue feed materials would be crushed and sieved to produce a particle size 
for uniform mixing with the blending diluent. The crushed feed would again be sieved with a finer mesh 
screen and any large chunks will be returned to the crusher for reprocessing. Both the shredded and 
crushed materials would then be hatched so that each new container will average 83.5 g (2.9 oz) of 
plutonium, except sand, slag, and crucible, which would be hatched to 18.1 g (0.64 oz) of plutonium 
because of the high ratio of diluent to residue matrix required. Calcination would be required to high-fire 
the incinerator ash residues and firebrick fines. It may also be required for certain feeds, such as sand, slag, 
and crucible, with reactive characteristics. Further study must be completed to ensure that dilution of the 
feed will negate reactivity characteristics in the feed streams. Each batch would be calcined at 900°C 
(1,650°F), which would oxidize carbon and organic materials to carbon dioxide and eliminate water, and 
increase the bulk density of the ash residues. Crushing may be required after calcination. After crushing, 
the batches would be available for blending. 
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For plutonium fluorides, the materials would be removed directly from containers and would be hatched 
so each new container would average 18.1 g (0.64 oz) of plutonium, due to its high ratio of diluent to 
residue matrix. It would be necessary to batch the fluorides with 18.1 g (0.64 oz) plutonium per package 
to maintain the final package weight at less than 9 kg (20 lb) to allow for physical handling within the 
glovebox. The hatching used for each residue would allow for maximum packaging flexibility during the 
final packaging step after nondestructive assay has been completed and accountability data has been 
analyzed. Combustible packaging materials from the individual containers would be bagged out of the 
glovebox and sent to a combustible handling process. Any metals or other unwanted materials would be 
bagged out of the glovebox and managed appropriately. 

Blending may be done manually or mechanically using a blender. In either case, blending would be a 
hands-on operation, whether the addition of the diluent to the hatched feed and subsequent mixing would 
be accomplished in small batches manually or whether loading and unloading steps must be accomplished 
for use of a mechanical blender. If Rocky Flats uranium oxide is used as the diluent, it would be calcined 
and sieved in another location to convert it to a uniformly sized powdery oxide form. If uranium oxide is 
imported from the Savannah River Site, this step would not be necessary. Additional or different 
stabilization processings may be needed if salt, magnesium oxide sand, or other blending material is used 
as a diluent instead of, or in addition to, uranium oxide. This would ensure that the diluent material, when 
added to the crushed and sieved feed materials, would blend uniformly. The blended material would then 
be bagged from the glovebox and placed in a convenience container for safe handling. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data are obtained. Assayed product packages would be selected for final 
packaging to minimize the number of shipping containers required to be shipped to WIPP. Selected 
packages would be loaded into an inner container and sealed before placing of the container into the final 
outer shipping container. 

C.5.4 Pyro-Oxidation and Blend Down of Pyrochemical Salts 

The pyro-oxidation and blend down process would remove reactive metals from the salts and mixes them with 
a matrix to reduce the plutonium concentration to below the safeguards termination limit for pyrochemical 
salts. This technology can be used on electrorefining salts, molten salt extraction salts, and direct oxide 
reduction salts. The pyro-oxidation and blending processes would be conducted inside gloveboxes located in 
Module E of Building 707 or in Room 3701 of Building 371. Uranium oxide and other nonradioactive 
materials, such as magnesium oxide sand, have been proposed as the blending diluent. Most uranium oxide 
currently at Rocky Flats has been classified as Resource Conservation and Recovery Act hazardous waste and 
a decision on its use must be made. Uranium oxide imported from another site, such as the Savannah River 
Site, may be required. 

Pyro-oxidation of salts in stationary furnaces is considered to be a proven technology, although specific process 
variables are being evaluated in an attempt to make the pyro-oxidation process more compatible with a pyro
distillation follow-on processing step. Pyro-oxidation of reactive salts is part of the Rocky Flats response to 
Defense Nuclear Facilities Safety Board Recommendation 94-1 to stabilize potentially higher-risk or reactive 
materials. Rocky Flats has the capability to support the ongoing stabilization programs, and operations are 
pending. While not a technology risk for the pyro-oxidation process, the salts, once pyro-oxidized, cannot be 
subsequently salt scrubbed, which is the only current process to allow plutonium separation using the Purex 
process. The on-going stabilization program trades the technical and programmatic risk of not using a proven 
Savannah River Site residue disposition approach (Purex) against the reduction of an immediate safety risk. 
The pyro-oxidation process is, however, a prerequisite step for both salt distillation and aqueous distillation. 
Blending of granular or powdered residue materials with inert or lower-assay powdered residues, and the 
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subsequent packaging and assaying, is considered to be a proven technology. Capabilities necessary to satisfy 
all alternatives are being installed at Rocky Flats as part of the ongoing stabilization programs, and should be 
operational within several months of issuance of the EIS. The specific location of the blending process is 
uncertain, although the process would be consistent with either Building 371 or Building 707. 

Feed Material 

Final Drum Packaging & Storage 

Combustibles 

Glovebox System 
Boundary 

Figure C-15 Pyro-Oxidation and Blend Down Process for Pyrochemical Salt Residues 

The pyro-oxidation and blending process steps for pyrochemical salt residues are shown in Figure C-15. The 
salt residues would be sorted and hatched in preparation for pyro-oxidation. The salts would be pyro-oxidized 
to convert reactive metals to oxides. After pyro-oxidation, the oxidized salts and plutonium oxide would be 
size-reduced. They would then be blended with the diluent. The packaged product would be removed from 
the glovebox and nondestructively assayed for accountability purposes, packaged in the final transport/storage 
container, and placed in interim storage. 

0 Detailed Process Description 

As required, drums would be manually transferred from storage into a contamination control enclosure. 
The contamination control enclosure is designed to control airflow in the event of a bag failure within a 
drum. The drum would be opened and the integrity of the packaging will be checked. If the packaging has 
not been compromised, the containers would be transferred to the glovebox. Any unnecessary packaging 
materials would be removed to limit the amount of packaging introduced into the salt feed preparation 
glovebox. If the integrity of the packaging has been compromised, the packaging would be overpacked 
with a new plastic bag before transfer to the glovebox. 

The salts would be introduced into the glovebox, one package at a time, and the IDC verified. The 
individual packages would be opened and loaded into a magnesium oxide crucible in preparation for pyro
oxidation. Combustible packaging materials from the individual packages would be bagged out of the 
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glovebox and sent to a combustible handling process. Other materials would be bagged out and managed 
appropriately. 

Once the crucible is loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,500°F) with an oxidant, such as sodium carbonate, as a reagent for 2 hours, 
stirring continuously. The product would be a lower plutonium-bearing salt matrix on top and plutonium 
oxide bound in a salt matrix at the bottom of the crucible. Pyro-oxidation could be applied to both sodium 
chloride-potassium chloride and calcium chloride matrices. This process converts reactive metals (calcium 
and sodium) to oxides. Stirring is discontinued during the cooling phase. When the furnace has cooled 
to below 100°C (212°F), the crucible would be removed from the furnace. During the heating, stirring, 
and cooling phases, argon would flow through the furnace. During the last part of the stirring phase, argon 
would be replaced by a mixture of air and argon. 

Once the crucible is removed from the furnace, it would be allowed to completely cool before breakout. 
The salt matrix and plutonium oxide would then be removed from the crucible. The crucible would be 
discarded and treated as inorganic ash residue. At this point, the salt matrix and plutonium oxide would 
be screened and sent through a crusher in order to achieve a uniform size for blending with diluent, and 
placed in containers in preparation for blending. After the materials are size-reduced, they would be 
hatched to 18.1 g (0.64 oz) or less of plutonium due to the high ratio of diluent to residue matrix required. 
This would allow for maximum packaging flexibility during the final packaging step after nondestructive 
assay has been completed and accountability data has been analyzed. 

Blending may be done manually or mechanically using a blender. In either case, blending would be a 
hands-on operation, whether the addition of the diluent to the hatched feed and subsequent mixing is 
accomplished in small batches manually or whether loading and unloading steps must be accomplished for 
use of a mechanical blender. If Rocky Flats uranium oxide is to be used as the diluent, it would be calcined 
and sieved in another location to convert it to a uniformly-sized powdery oxide form. If uranium oxide is 
imported from the Savannah River Site, this step would not be necessary. Additional or different 
stabilization processings may be needed if salt, magnesium oxide sand, or other blending material is used 
as a diluent instead of, or in addition to, uranium oxide. This would ensure that the diluent material, when 
added to the crushed and sieved feed materials, would blend uniformly. The blended material would then 
be bagged from the glovebox and placed in a convenience container for safe handling. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data are obtained. Assayed product packages would be selected for final 
packaging to minimize the number of shipping containers required to be shipped to WIPP. Selected 
packages would be loaded into an inner container and sealed before placing the container into the final 
outer shipping container. 

C.5.5 Sonic Wash 

Sonic washing for combustible, filter media, glass, and inorganic residues removes the organic and nitrate 
contaminants from the residue waste to eliminate the potential flammable hazard and allow for its disposal at 
WIPP. Along with nitrate removal, the sonic wash process may remove up to 90 percent of the plutonium from 
the residue waste (up to 99 percent for glass residues). At this removal efficiency, the waste would meet 
safeguards termination limits for disposal at WIPP. The plutonium and nitrate removed from the residues 
would be vitrified to meet the safeguards termination limit for vitrified waste disposal at WIPP. The sonic 
washing process would be conducted inside a glovebox located in Room 3701 of Building 371. 
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Sonic washing of materials, using sound waves to enhance the partition of a residue into a below-safeguards 
termination limit (washed) component and a concentrated component which would then be vitrified to meet 
safeguards termination limit, has been demonstrated with residue-type materials on a bench scale. Due to the 
significant effort required to demonstrate a consistent process and develop the procedures and analysis 
necessary for routine operation, the estimated time required to deploy this operation would be 2 years after the 
issuance of the Record of Decision. 

The sonic washing process for residues is shown in Figure C-16. The process steps include drum unloading 
and package bag-in, feed preparation, thermal desorption and steam passivation (for combustible and filter 
media residues), sonic washing and decant/filtration, evaporation and water recycle, plutonium vitrification 
and package bag-out, and oven drying and package bag-out. Nondestructive assay would be performed, 
followed by final drum packaging and storage. 

Residues 

Potassium 
Hydroxide Glovebox 

r - - - - - - - - - - - - - - -L.-----r-----' -------------------v ~~~~~ary 

Plutonium 
Vitrification & 

Package Bag-Out 

Figure C-16 Sonic Wash Process 
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0 Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. The 
contamination enclosure is designed to control airflow in the event of a bag failure within a drum. The 
drums would be opened and the integrity of the packaging will be checked. If the packaging has not been 
compromised, the containers would be transferred into the glovebox. Any unnecessary packaging materials 
would be removed to limit the amount of packaging introduced into the feed preparation glovebox. If the 
integrity of the packaging has been compromised, the package would be overpacked with a new plastic bag 
before transfer to the glovebox. Each of the individual bags would be bagged into the feed preparation 
glovebox. 

The residue feed would be introduced into the glovebox and the IDC verified. Each bag would be opened 
to remove any tramp metal and other unwanted materials, and sorted to separate the organic contaminated 
residues from the nonorganic contaminated residues. Following the sorting, the feed materials would be 
shredded and hatched to 5 kg ( 11 lb) of residue in preparation for low temperature thermal desorption and 
sonic washing. Any metals and other unwanted materials would be bagged out of the glovebox and 
managed appropriately. 

The organic contaminated residues would be fed in 5 kg (11 lb) batches to a low temperature thermal 
desorption unit which operates under a vacuum at 80°C (176°F). During the 6-hour process, the organic 
contamination would be volatilized from the residues. The organic containing off-gas would be treated by 
silent discharge plasma destruction before being vented through a high-efficiency particulate air filter. The 
resulting residues would then be sonic washed. 

Sonic washing would be intended to remove both the nitrate and plutonium contamination from the residue 
waste to meet acceptable waste storage criteria at WIPP. The 5-kg (11-lb) batches of residue from feed 
preparation would be sonic washed with 50 L (13-gal) of aqueous solution containing 10 percent excess 
potassium hydroxide to neutralize any residual nitric acid contained within the waste. After 2 hours of 
sonic washing, the acid would be neutralized forming potassium nitrate and water, and approximately 
90 percent of the plutonium would be removed from the residue waste (and 99 percent of the plutonium 
from glass residues). The residue solids would be separated from the nitrate and plutonium-containing 
solution by decanting and filtration. The solids would be transferred to a drying pan. The solution from 
sonic washing would contain approximately 90 percent of the plutonium, as solids, and more than 97 
percent of the nitrates, which are dissolved. This solution would flow to the evaporation and recycle step. 

The nitrate and plutonium bearing solution would be evaporated in a forced circulation evaporator to 
produce water which may be recycled to the sonic washing step, and dried nitrate and plutonium solids. 
While the evaporator type has not yet been selected, it would evaporate approximately 50 L (13 -gal) of 
water within a 3-hour period, and would probably operate under a vacuum at a temperature below 100°C 
(212 °F). This would require a heat load of approximately 40,000 Btu (11.7 kilowatts) per hour, and the 
capability of evaporating the liquid while preventing the collection of the plutonium on the heat transfer 
surface. After evaporation, the solids would be weighed into batches containing an average of 83.5 g (2.9 
oz) plutonium and placed into 8.2-L (2.2-gal) containers in preparation for vitrification. 

Following hatching, a blending step would be required where the residue material would be blended and 
diluted with low-melting-temperature frit. Each residue stream to be immobilized by the vitrification 
process would be analyzed to determine the appropriate proportions of residue and frit to meet the 
WIPP/Waste Acceptance Criteria requirements. The residue containers would then be staged for 
vitrification. Once the residue container is charged and blended, it would be positioned into the heating 
chamber of the muffle furnace. The furnace would be energized and there will be a gradual ramp-up in 
temperature within the chamber. The target temperatures for vitrification would be between 700 and 
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1,300°C (1,300 and 2,400°F). The actual temperature would be determined for each specific type of 
residue before vitrification. 

Engineering investigations are underway to identify the most effective method to extract and capture the 
off-gases generated by the heating process. Water vapor, carbon dioxide, nitrous oxide, trace quantities 
of acid gases, organic, and particulates may be generated during vitrification. This description assumes the 
use of a dry scrubber using potassium carbonate for off-gas treatment. A concern with residual organic 
contaminants in the residue feed stream subsequently volatilizing during the heating process necessitated 
an investigation into the incorporation of a design modification which would continuously purge the 
heating chamber with inert gas during the processing of the residues. 

The heating process would be approximately 4 hours in duration. The container would be allowed to cool 
to 100 o C (212 oF) before removal from the furnace. After final cooling, the container would be sealed with 
a lid and placed into a convenience can before being bagged out of the glovebox for nondestructive assay. 
The sonic wash technology would produce 8.2-L (2.2-gal) containers of vitrified plutonium/nitrate waste. 

The sonic-washed residue waste would be transferred from sonic washing to the drying oven in drying 
pans. The waste would be dried under a vacuum at 80°C (176°F) for 2 hours, producing a dry waste 
(containing approximately 1 percent water). Off-gas from drying would be treated before high-efficiency 
particulate air filtration to capture or destroy any volatilized contaminants. After cooling, the waste would 
be weighed, and the quantity of plutonium estimated, as the waste is transferred to 8.2-L (2.2-gal) 
containers. These containers would be bagged out of the glovebox and packaged into convenience cans. 
Based on 90 percent of the plutonium being removed in the sonic wash, the plutonium remaining in the 
waste would be below the safeguards termination limit required for shipment and disposal at WIPP. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data are obtained. Within this single step, 8.2-L (2.2-gal) waste 
containers from both plutonium vitrification with bagout and residue drying with bagout steps would be 
analyzed. Assayed product packages would be selected for final packaging from both the vitrified 
plutonium/nitrate waste and the dried residue waste to minimize the number of shipping containers required 
to be shipped to WIPP. Selected packages would be loaded into an inner container and sealed before 
placing the container into the final outer shipping container. The sonic wash technology would produce 
drums containing pipe components loaded with nitrate-washed combustibles and vitrified plutonium waste. 

C.5.6 Catalytic Chemical Oxidation of Combustible Residues 

The catalytic chemical oxidation process is a relatively new dissolution process that has been incorporated into 
a standard aqueous separation process for the processing of plutonium-containing residues. The catalytic 
chemical oxidation/aqueous process would be used to remove all of the plutonium from the residue matrix 
material, creating a concentrated plutonium oxide stream and converting the residual material into carbon 
dioxide and water. Catalytic chemical oxidation processing can be used on combustible residues, including 
wet and dry combustibles, plastic, and leaded gloves. The catalytic chemical oxidation process would 
principally be conducted inside gloveboxes located in Room 3701 of Building 371. The catalytic chemical 
oxidation process for combustible residues is shown in Figure C-17. 

Catalytic chemical destruction of combustibles at elevated temperatures and pressures, while demonstrated in 
a commercial environment, is completely unproven as a production process in the size and service required, 
and for residue material applications. Due to the significant effort required to demonstrate a consistent process 
and to develop the procedures and analysis necessary for routine operation, the estimated time to deployment 
of this operation would be 4 years after the issuance of the Record of Decision. 
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Figure C-17 Catalytic Chemical Oxidation Process for Combustible Residues 

The catalytic chemical oxidation process is a dissolution process to separate plutonium from a residue using 
a catalyst to enhance the oxidation of liquid or solid organic materials, and dissolve metallic components of 
the residues. Catalytic chemical oxidation would utilize a hydrochloric acid solution at elevated temperatures 
and pressures that would maintain the solution below its boiling point. As the material is oxidized, the catalyst 
would be regenerated using injected oxygen. Once the plutonium species are dissolved and all of the 
combustible material is destroyed, the solution would be neutralized and the dissolved solids, including 
plutonium, would be precipitated as oxides. The resulting solids would be separated and treated for storage 
and shipment, and the liquids treated in the site wastewater treatment facility. 

t:J Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This step 
would contain any contamination which could result from an individual package containment damaged by 
radiolysis or other physical damage to the package during· storage. Any unnecessary packaging materials 
would be removed to limit the amount of packaging introduced into the feed preparation glovebox. 

After bag-in, the IDCs of the combustible residue containers would be verified. The original residue 
containers would be transferred to a residue sorting and loading station which would provide local dust 
control and contain a sorting station to separate all oversized residue and tramp material. As the dissolver 
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would only convert combustible residues, all other material would be sorted out and removed from the 
glovebox with the tramp material. The combustible residues would be shredded and weighed into dissolver 
feed containers. Each dissolver feed container would hold a 100-g (3.5-oz) charge of bulk shredded 
residue, each charge containing an average of 1.87 g (0.066 oz) of plutonium. The dissolver feed 
containers would be transferred to the dissolver glovebox as required. 

The catalytic chemical oxidation dissolution step would consist of a 7 .6-L (2-gal) catalytic chemical 
oxidation dissolver, a condenser for off-gas treatment, and piping and tankage to support the equipment. 
The process would be operated on a batch basis. First, the dissolver tank would be filled with 6M ferric 
chloride and 1M hydrochloric acid solution. Platinum and ruthenium would also be added from O.OOlM 
solutions of each. The solution would be heated to 175 to 200°C (350 to 390°F) at a pressure of 60 to 110 
pounds per square inch gauge (410 to 760 kilopascal gauge) to maintain the solution below boiling. The 
prepared residue would be fed into the heated solution at one 100-g (3.5-oz) residue charge per hour, and 
would be agitated to maintain the solution in contact with the solid particles. As each dissolution charge 
would take 2 hours of active dissolution time, an additional 1 00-g (3.5-oz) residue charge would be fed to 
the dissolver every hour until the dissolver contains 100 g (3.5 oz) of plutonium. Each 100-g (3.5-oz) 
plutonium batch would require approximately 54 1 00-g (3.5-oz) residue charges. Once the dissolver would 
contain 100 g (3.5 oz) of plutonium, no further charges would be added to the dissolver. Heat and oxygen 
would continue to be applied to the unit for an additional hour to vaporize all of the acid and neutralize the 
solution. As the acid is removed from the solution, the dissolved metals would precipitate as oxides. The 
solution would be cooled and the slurry pumped from the dissolver to a filter holding tank. All of the 
carbonaceous materials in the residue feed would be oxidized to carbon dioxide and water. 

The slurry would be drained from the filter holding tank into stainless steel filter boats with a sintered metal 
filter. The liquids would be sucked through the filter, leaving the solid metal precipitate material within 
the filter boat. The filtrate would be collected and sent to the site wastewater treatment facility. These filter 
solids would include the plutonium, the iron precipitated from the ferric chloride reagent, platinum and 
ruthenium catalysts, and any other trace metals dissolved and precipitated during the catalytic chemical 
oxidation reaction. The filter boats would be placed in a calciner and heated to approximately 400°C 
(750°F) for an hour to convert the plutonium and metal precipitates to plutonium and metal oxides and 
carbon dioxide. The plutonium oxide would then be consolidated into slip-lid cans, weighed, and bagged 
out of the glovebox. The package would be loaded into a convenience can, as necessary, before being 
nondestructively assayed and transported to Building 707 for final calcination. 

The plutonium oxide package would be assayed for plutonium content based on its rate of thermal 
generation using calorimeters and gamma-ray isotopic spectrometer equipment. After assay, the containers 
would be ready for storage. This activity is required to maintain accountability within the catalytic 
chemical oxidation material balance area. The cans containing the plutonium oxide would be placed in 
appropriate outer containers and transferred to the Building 371loading dock. The containers would then 
be transported to the Building 707 loading dock by intra-site truck transportation, and moved to appropriate 
vault storage pending final calcination. 

The plutonium oxide cans would be transferred from the Building 707 storage vault to Module J and 
bagged into the plutonium stabilization and packaging system. The plutonium oxide would be removed 
from the cans and placed in furnaces, and calcined at 1,000°C (1,800°F) for 4 hours. The material, now 
suitable for long-term storage or transportation, would be weighed, characterized, and placed in a 3013 
inner container. This container would then be removed from the glovebox via the bagless transfer process 
and sent to calorimetry. The plutonium oxide package would be assayed for plutonium content based on 
its rate of thermal generation using calorimeters and gamma-ray isotopic spectrometer equipment. After 
assay, the containers would be placed in vault storage pending DOE decisions on eventual disposition of 
the plutonium. 
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The vapors produced during the catalytic chemical oxidation process would be condensed to recover the 
majority of the acid and water volatilized during the reaction. The condensed acid and water would be 
returned to a catalytic chemical oxidation feed tank where the amount of acid contained would be 
determined so the appropriate quantity of recycle and fresh acid could be added to the subsequent catalytic 
chemical oxidation batch dissolution. The vapor from the condenser would be scrubbed to further reduce 
the quantity of acid and water contained in the discharge vapor. 

C.S. 7 Cold Ceramification for Ash Residues 

The Cold Ceramification Process would stabilize the waste stream by converting chemical wastes and 
contaminated materials into chemically bonded phosphate ceramics. The waste stream would be mixed with 
reagents such as magnesium oxide and monopotassium phosphate to produce low temperature chemical 
reactions that would yield a ceramic material in which the hazardous constituents would be both physically 
encapsulated and chemically bonded. The ceramics produced would be dense, highly leach resistant, 
impermeable and very strong. The equipment required for cold ceramification is similar to the equipment used 
in current cement stabilization processes. 

The cold ceramification process would blend magnesium oxide powder and monopotassium phosphate powder 
with the prepared ash residue, then would mix this blend with water to produce a low temperature chemical 
reaction. This chemical reaction would yield a dense, impermeable and highly leach resistant ceramic material 
that would encapsulate the contaminants. Due to the densification that occurs during the process and the high 
waste loadings, the final waste volume would typically be less than that of conventional treatment processes. 
Additional advantages of cold ceramification technology are its insensitivity to pH, lack of impact on the 
binding process from salts in high concentrations, and negligible hydrogen release from the final waste form. 

In addition to the ceramic encapsulated residue product stream, there would be two waste streams generated. 
The first waste stream would be a solid transuranic waste stream consisting of size-reduced steel containers, 
plastic containers, and plastic bags. The second waste stream would be a gaseous effluent stream consisting 
primarily of water vapor, nitrogen, hydrogen, carbon dioxide, and particulates. Any tramp material removed 
from the waste prior to size reduction would be combined with the solid transuranic waste stream. 

The cold ceramification process for Ash Residue would be located in Building 371. It is an in-container 
treatment process that encapsulates all Ash Residues to meet the safeguards termination limit for disposal at 
WIPP. 

The cold ceramification process is shown in Figure C-18. The process steps would include drum unloading 
and bag-in, feed preparation, in-line nondestructive assay, ceramic mixing station, curing and bag-out, and 
final drum packaging and storage. 

0 Detailed Process Description 

Upon demand, 208-L (55-gal) drums would be transferred from storage into a contamination control enclosure. 
The contamination control enclosure is designed to control airflow in the event of a bag failure within a drum. 
The drums would be opened and the integrity of the packaging would be checked. If the packaging has not 
been compromised, the containers would be transferred into the glovebox. The containers, including outer 
bags, clamshells, and other packaging materials, would be removed from the drum and bagged into the 
glovebox. If the integrity of the packaging has been compromised, the package would be overpacked with a 
new plastic bag, prior to transfer to the glovebox. 
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Figure C-18 Cold Ceramification Process for Ash Residues 

After bag-in, the IDCs of the ash residue containers would be verified. Then, the original residue containers 
would be transferred to a residue sorting and loading station. This loading station would provide local dust 
control and would contain a 0.318 em (0.125 in) sieve that would be used to separate all oversized residue and 
tramp material (nuts, bolts, etc.). The sieved residue fines would be transferred into 4-L (1.06-gal) metal 
containers. Tramp material would be separated and transferred for transuranic waste size reduction and 
packaging. Oversized residue would be crushed and fed back to the loading station for sieving. Each 
container would be filled to contain approximately 83.5 g (2.9 oz) of plutonium. Then, the magnesium oxide 
and monopotassium phosphate would be blended into the container with the residue. After the blending step, 
the containers would be transferred to an in-line nondestructive assay station. 

Following the nondestructive assay, the container would be moved to the mixing station. Then, measured 
quantities of water would be blended into the residue containers. The material would be mixed until the 
mixture thickens and appears homogeneous. Because of the potential for heat generation, provisions for 
actively cooling the container during and after mixing might required for certain residue IDCs. During mixing, 
there would be a potential for some vapor generation produced by the chemical reaction of the reagents. 
Therefore, provisions would be incorporated as necessary for the collection and extraction of these vapors in 
both the mixing station and curing station. The container would be moved from the mixing station into a set 
of curing gloveboxes and set aside for a 24-hour curing period. After curing has been completed, the cans 
would be bagged out of the glovebox. 

Assayed containers of stabilized residue that meet the WIPP waste acceptance criteria would be transferred 
for final drum packaging. Two containers would be loaded into a pipe component already staged inside of a 
208-L (55-gal) drum. 
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C.6 DETAILED PROCESS DESCRIPTIONS FOR PROCESSING TECHNOLOGIES WITH PLUTONIUM SEPARATION 

There are several categories of residues (identified by the Item Description Code) selected for offsite shipment 
from Rocky Flats and processing elsewhere that presently have Resource Conservation and Recovery Act 
hazardous waste numbers associated with them. The residues are in the process of being recharacterized and 
having those hazardous waste numbers verified or removed. If the hazardous waste numbers are validated, 
any site receiving and processing the residues must comply with the Resource Conservation and Recovery Act 
hazardous waste regulations which the site's State (South Carolina, New Mexico, or Colorado) requires for 
the storage, treatment, and/or disposal of hazardous waste. 

C.6.1 Purex Process with Plutonium Metal or Oxide Recovery at the Savannah River Site with 
Preprocessing at Rocky Flats 

Purex stabilization processing of residues has been proposed at the Savannah River Site. This processing 
technology would require residue preprocessing at Rocky Flats. 

The Purex processing of sand, slag, and crucible, and plutonium fluoride residues, and scrub alloy at the 
Savannah River Site is considered to be a proven technology, as is any preprocessing, packaging, and 
transportation which must occur to allow shipping of the materials. The capability for preprocessing and 
packaging at Rocky Flats is being installed to support the disposition of below-safeguards termination limit 
materials, and should be available several months after the issuance of the EIS. 

After Rocky Flats preprocessing, the packaged residues would be shipped to the Savannah River Site and 
processed. Sufficient numbers of 6M shipping containers are available to ship the currently-stored scrub alloy. 
The Type B shipping containers required for shipping of powdered materials have been recently certified; these 
containers have been ordered by DOE, with expected delivery in September 1998. Safe secure trailers are 
available as required. The Purex process is considered to be a proven technology and an on-going operation, 
and the processing "canyon" will be available for scheduled windows of processing consistent with its other 
on-going missions. The technical and programmatic risks associated with residue shipping and processing at 
the Purex facility are considered minimal, with the exception of Fluoride "Heels," where this previously
extracted material may not be compatible with canyon operations because of their difficult dissolution 
characteristics. 

0 Preprocessing at Rocky Flats 

Preprocessing options include various technologies depending on the residue type: ash fusion for 
incinerator ash residues; packaging of ash; grinding and packaging of sand, slag, and crucible; and 
repackaging of plutonium fluoride residues and scrub alloy. The preprocessing activities would be drum 
unloading/bag-in; feed preparation/bag-out; calcination and fusion with sodium peroxide (for incinerator 
ash); repackaging (for plutonium fluorides); nondestructive assay of cans for accountability purposes; 
loading cans into shipping containers; and moving them to interim storage with shipment to the Savannah 
River Site. Calcination of the incinerator ash would be required to convert reactive metals to unreactive 
oxides before mixing with sodium peroxide. For plutonium fluorides and scrub alloy, special precautions 
would need to be taken to minimize operator exposure due to high radiation fields. All glovebox operations 
for ash residues would be performed in Building 707, while all glovebox operations for plutonium fluoride 
residues and scrub alloy would be performed in Building 371. The packaging process for shipment to 
Savannah River Site is shown in Figure C-19. 
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Figure C-19 Packaging Process at Rocky Flats for Shipment to Savannah River Site 

+ Detailed Process Description 

For the ash residues, drums would be manually transferred from storage into a contamination control 
enclosure. The contamination control enclosure is designed to control airflow in the event of a bag failure 
within a drum. The drum would be opened and the integrity of the packaging would be checked. If the 
packaging has not been compromised, the containers would be transferred to the glovebox. Any 
unnecessary packaging materials would be removed to limit the amount of packaging introduced into the 
feed preparation glovebox. If the integrity of the packaging has been compromised, the packaging would 
be overpacked with a new plastic bag before transfer to the glovebox. 

• Ash Fusion Preprocessing for Incinerator Ash Residues-Incinerator ash would be introduced into the 
glovebox and the IDC verified. The individual packages would be opened and if necessary sieved to 
remove any tramp metal and other unwanted materials. Following the sieving, the incinerator ash would 
be crushed, as necessary, to produce a particle size which would facilitate calcination and subsequent 
fusion. The treated incinerator ash would again be sieved, if necessary, with a finer mesh screen and any 
large chunks returned to the crusher for reprocessing. The material would then be hatched for calcining 
at nominally 2 kg ( 4.4 lb) bulk per batch. Combustible packaging materials from the individual packages 
would be bagged out of the glovebox and sent to a combustible handling process. Other materials would 
be bagged out and treated appropriately. Each batch would be calcined at 900°C (1 ,650°F), which would 
oxidize carbon and organic to carbon dioxide and eliminate water, and increase the bulk density of the 
residues. Crushing may be required after calcination. After crushing, the batches would be available for 
fusion. The calcined batch, at approximately 1.5 kg (3.3 lb) bulk weight, would be mixed with about 
400 g (14 oz) of crushed sodium peroxide reagent materials and placed in a 2-L (0.53-gal) mild steel can. 
The mixture would be heated in a furnace to 450°C (840°F) for 2 hours and allowed to cool (4-hour 
cycle time). The dissolvable cans would be sealed and bagged out of the glovebox using dissolvable 
nylon bags.. They would then be placed in larger "tall cans," also of mild steel. 

• Packaging Preprocessing for Sand, Slag, and Crucible Ash Residues-After bag-in, the IDCs of the 
residue containers would be verified. As the containers are emptied, they would be transferred to a 
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sorting and loading station. At the loading station, the residue would be removed from the containers and 
loaded into the crusher. The empty residue containers would be removed from the glovebox as solid 
waste. From the loading station, the residue would be processed through a crusher for size-reduction. 
The crushed material would then be screened through a mesh screen, packaged into a dissolvable mild 
steel can, crimp sealed, and weighed. Each can would contain approximately 2 kg ( 4.4 lb) bulk material 
based on estimated weight and volume limitations. If necessary, the contents would be sampled for 
plutonium assay. The cans would then be bagged out of the glovebox using special dissolvable nylon 
bags and sent to nondestructive assay. Coarse materials from screening would be re-crushed. The 
crusher and screening stations would provide local dust control. 

• Preprocessing for Plutonium Fluoride Residues-Plutonium fluorides are currently stored in containers 
within an in-line vault in Building 371 and in Building 777. Because of the alpha-neutron reaction 
between plutonium alpha particles and fluorine nuclei, the unshielded radiation exposure of operators 
routinely handling this material may approach administrative limits. The principal radiation is neutrons, 
thus hydrogenous shielding (water walls) is necessary for operator protection. Cans of fluoride would 
be transferred from the storage area (an in-line vault) to a glovebox in Building 371 containing suitable 
neutron shielding (such as 5.1- to 10.2-cm [2- to 4-in] water walls). The materials would be transferred 
into a dissolvable mild steel tared container, crimp sealed, and weighed. The high assay fluorides may 
be sampled for plutonium analysis. The dissolvable container would be bagged out of the glovebox line. 
Special bags (nylon) that are readily dissolvable in the Savannah River Site dissolver would be used. The 
empty containers would be bagged out of the glovebox line, assayed with nondestructive assay, and 
disposed of as waste. 

• Preprocessing for Scrub Alloy -Scrub alloy contains a high americium content, therefore, special 
precautions must be taken to minimize personnel radiation exposure. The alloy currently in stainless-steel 
containers needs to be repackaged. They would be removed from storage vaults (located in several 
buildings other than Building 371), transferred to Building 371, and bagged into a glovebox line. Outer 
packaging materials would be bagged out and managed appropriately. Once in the glovebox line, the 
scrub alloy would be removed from the stainless steel can and placed into a dissolvable mild-steel 1-L 
(0.26-gal) can that would be crimp-sealed, weighed, and bagged out of the line using dissolvable nylon 
bags. Two 1-L (0.26-gal) cans would be placed into a tall mild steel can. The original stainless steel cans 
and other packaging would be removed from the glovebox and disposed of as waste. The scrub alloy 
already packaged in dissolvable containers would be statistically sampled and inspected to verify integrity 
of the package. Some of the alloy is already stored in Type 6M containers ready to be shipped, and some 
is currently in dissolvable containers stored in building vaults ready to load into shipping containers. For 
materials already packaged, the dissolvable container is aluminum. Inspection would require opening 
the outer container or the shipping container and inspecting the condition of the inner container. If 
deterioration of the inner container is found, then the entire package would be bagged into the glovebox 
line and repackaged. Repackaging would use mild steel as the dissolvable container. Dissolvable 
containers in shipping containers which are not inspected would be transferred directly to interim storage 
or to Safe Secure Transport or other DOE-approved transport, as appropriate loading. Containers that 
need to be loaded into shipping containers but do not require nondestructive assay would be transferred 
directly to shipping container loading. Packages ready for shipment would not be re-assayed using 
nondestructive assay. 

C-44 

After preprocessing of each residue and scrub alloy, nondestructive assay would be performed to confirm 
the amount of plutonium being shipped to Savannah River Site. After nondestructive assay, the packages 
would be loaded into Type 9975 (Type 6M for scrub alloy) shipping containers, and transferred to the 
shipping facility. There would be two cans (one can for scrub alloy) placed into each shipping container. 
The shipping containers would be cleaned and surveyed for contamination before transfer to interim 
storage within the process building or to the Building 707 shipping facility. The loaded Type 9975 (Type 
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6M for scrub alloy) shipping containers would be picked up at the process building and transferred to the 
shipping facility, where they would be loaded into a safe secure trailer or other DOE-approved transport, 
as appropriate and transported to the Savannah River Site. The distance from Rocky Flats to Savannah 
River is approximately 2,620 km (1 ,625 mi). 

0 Purex Processing at the Savannah River Site 

The Purex process at Savannah River Site following the preprocessing at Rocky Flats is shown in 
Figure C-20. The preprocessed residues or scrub alloy would be dissolved in a Savannah River Site 
Canyon facility with plutonium being separated from the residue using solvent extraction technology. The 
plutonium would be converted to metal or oxide, prepackaged into cans, and transferred to either the 
FB-Line or 235-F vault until the Savannah River Actinide Packaging and Storage Facility vault is complete, 
where packaging would be completed (container to meet DOE-STD-3013-96 [DOE 1996c]), and stored 
until decisions are made on fissile material disposition. Any plutonium separated would be disposed of 
using an immobilization process. This process is currently in operation and no changes to the process are 
required to process residues and scrub alloy. 
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Figure C-20 Purex Process 

+ Detailed Process Description 

The shipping containers received from Rocky Flats would be unloaded, confirmatory measurements would 
be made, and the containers would be placed in a vault-like room in the 235-F facility. Shipping containers 
would be removed from storage and transported to the F- or H-Canyon crane maintenance area where the 
shipping containers would be opened and the cans loaded into a dissolver tube. The dissolver tube would 
then be loaded into a dissolver by remote control. Heated nitric acid in the tank would dissolve the residue 
or scrub alloy, resulting in a solution containing many constituents (dependent on material type). The 
solution would be purified by removing the impurities in an aqueous stream. The waste liquid would be 
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transferred from the Savannah River F- or H-Canyon to the Savannah River high-level waste system. The 
plutonium product solution would be transferred to canyon hold tanks for later transfer to the finishing line. 

The FB-Line process would include concentration of plutonium by cation exchange, precipitation of 
plutonium as a trifluoride, recovery of the trifluoride by filtration, drying of trifluoride in an oxygen 
atmosphere, and reduction with calcium metal to form plutonium metal buttons. The sand, slag, and 
crucible generated from button reduction will be dissolved in F-Canyon. The HB-Line process would 
include concentration of plutonium through anion exchange, precipitation of plutonium as plutonium 
oxalate, recovery of the oxalate by filtration, drying and calcining the oxalate, converting it to plutonium 
oxide. The metal buttons and oxide would be prepackaged into cans and placed in an F area vault for 
temporary storage. The cans would then be removed from the F area vault, placed into shipping containers, 
and transported to either the FB-Line or 235-F vault until the Actinide Packaging and Storage Facility is 
complete. At the vault the cans would be removed from the shipping containers, packaged into an outer 
3013 container, and placed into the vault for long-term storage pending disposition in accordance with 
decisions reached under the Surplus Plutonium Disposition Environmental Impact Statement. Any 
plutonium separated would be disposed of using an immobilization process. 

C.6.2 Mediated Electrochemical Oxidation 

The mediated electrochemical oxidation process is a relatively new dissolution process which has been 
incorporated into a standard aqueous separation process for the stabilization of plutonium-containing residues. 
The mediated electrochemical oxidation/aqueous process would be used to remove the majority of the 
plutonium from the residue matrix material, creating a concentrated plutonium oxide stream and leaving the 
residual material suitable for disposal at WIPP. It is a dissolution process to separate plutonium from a residue 
using a highly oxidizing metal cation generated in an acid solution using an electrochemical cell. These metal 
cations would migrate from the anode to the residue surface, and oxidize any reactive substance present on 
exposed surfaces. The mediated electrochemical oxidation process would be used to dissolve less reactive 
plutonium materials from residues, along with some of the residue matrix. Depending on the substrate 
material, the mediated electrochemical oxidation process would oxidize some materials into carbon dioxide 
and water. Once dissolved, the plutonium species would be removed from the other dissolved solids by 
precipitation as a plutonium oxalate solid. All separated and residual solids would be treated for storage and 
shipment, and the liquids solidified as transuranic or low-level waste. 

Mediated electrochemical oxidation has been proposed at Rocky Flats (for combustible, filter media, glass, 
graphite, and inorganic residues) and at Savannah River with preprocessing at Rocky Flats (for incinerator ash 
and graphite and firebrick fines, and graphite and inorganic residues). Though similar, enough details differ 
to warrant two discussions. 

C.6.2.1 Mediated Electrochemical Oxidation at Rocky Flats 

The mediated electrochemical oxidation process would principally be conducted inside gloveboxes located 
in Room 3701 of Building 371. The mediated electrochemical oxidation process for residues is shown in 
Figure C-21. 

The mediated electrochemical oxidation process at Rocky Flats, consisting of dissolving the plutonium and 
oxidizing "combustible" constituents contained in various residues, filtering the solution, and precipitating and 
calcining a plutonium oxalate, is considered to be a well-demonstrated technology with radioactive materials, 
although not yet used in production operations in DOE facilities. The process would be required to be installed 
in areas of Building 371 adjacent to the neutralize-dry process to take advantage of the liquid treatment 
facilities. The requirements for using this area for other residue activities (e.g., neutralize dry, cementation) 
would impact the installation, testing, and operational schedule of new process equipment. Therefore, 
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Figure C-21 Mediated Electrochemical Oxidation Process at Rocky Flats 

operations of the mediated electrochemical oxidation process may not be able to start until a minimum of 
4 years after issuance of the Record of Decision. 

0 Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This would 
contain any contamination which could result from an individual package containment damaged by 
radio lysis or other physical damage to the package during storage. Any unnecessary packaging materials 
would be removed to limit the amount of packaging introduced into the feed preparation glovebox. 

After bag-in, the IDCs of the residue containers would be verified and the original residue containers would 
be transferred to a residue sorting and loading station which would provide local dust control and a sorting 
station to separate all oversized residue and tramp material. The residues would either be shredded and 
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hatched (combustibles) or just hatched (filter media, glass, and inorganic residues) into a dissolver feed 
container. 

Graphite residues would be crushed and sieved over a 0.32-cm (1/8-in) sieve, with oversized pieces 
returned to the crusher, and the material passing the sieve would be hatched into a dissolver feed container. 
Each dissolver feed container may be hatched to hold either 5 kg (11 lb) of bulk residue or 200 g (7 oz) or 
less of plutonium. A verification step would take place to ensure that each transfer container would contain 
less than 200 g (7 oz) of plutonium using a gram estimator. The dissolver feed container would be 
transferred to the dissolver glovebox as required. 

The mediated electrochemical oxidation dissolution step would consist of a 40-L (1 0.6-gal) mediated 
electrochemical oxidation dissolver, an electrolysis cell where divalent silver ions would be generated, a 
catholyte regeneration system, a condenser for off-gas treatment, and piping and tankage to support the 
equipment. The process would.be operated on a batch basis. 

First, the dissolver tank/anolyte compartment would be filled with concentrated nitric acid and monovalent 
silver ions. The electrolysis cell would be started and solution will be recirculated between the cell and the 
tank. The pre-hatched residue would be fed into the solution, which would be agitated to maintain the 
solution in contact with the solid particles. The solution temperature would be maintained at between 80 
and 90°C (176 and 194 °F). Each dissolution batch would take two hours of active dissolution time, with 
another 2 hours of tank draining/filtering time and recharging and feed time. Most carbonaceous materials 
in the residue feed would be oxidized to carbon dioxide and water. 

A filtration and washing step would filter the dissolver slurry through two vacuum drum filters with 30.5-
cm (12-in) diameter drums covered with a precoat of porous silica material. The precoat would be sucked 
onto the rotating, fabric-covered drum in an initial step to create a filter cake, and then the dissolver slurry 
would be fed into the pan in which the drum would be rotating. As vacuum is applied, some of the liquid 
from the slurry would be sucked through the precoat while the slurry solids adhere to the precoat surface. 
The solids remaining on the cylindrical precoat surface would cause the liquid flow through the precoat to 
diminish and nearly stop in a given area. The rotation of the drum would bring these blinded areas out of 
the pan, where they would be spray-washed with nitric acid to displace some of the entrained solution. 
Before the blinded/washed area would rotate back into contact with the slurry in the pan, the outer layer 
of solids and precoat would be cut off to expose fresh precoat surface for filtration. The mixture of the 
residual solids and precoat cut from the filter, and liquids which would be entrained with it, would be 
collected in pans as the waste from the dissolution process. Liquids collected in a vacuum receiving tank 
would be transferred as feed for the oxalate precipitation process. 

The pans of filter cake solids (residual solids and precoat) would be placed in an oven and heated to 150°C 
(300°F) for approximately 1 hour, and then placed in a 20-L (5.3-gal) can. When a can is filled, it would 
be taped and bagged out of the glovebox. After the solids would be dried, packaged, and removed from 
the glovebox line, nondestructive assay would be performed on the cans. Containers of assayed solids that 
meet the WIPP/Waste Acceptance Criteria fissile material limits would be transported as necessary for final 
drum packaging. Approximately two containers would be loaded into a pipe component staged inside a 
208-L (55-gal) drum. The sealed drums would be placed into interim site storage awaiting shipment to 
WIPP. 

The plutonium-rich solution recovered from filtration would be transferred to the precipitation feed tanks, 
where it would be prepared for precipitation. The hatched material would be placed in glass agitated 
precipitator columns, and oxalic acid would be added. After a digestion period to allow for the formation 
and growth of plutonium oxalate crystals, the slurry would be drained into stainless steel filter boats with 
a sintered metal filter. The liquids would be sucked through the filter, leaving the solid plutonium oxalate 

C-48 



Apgendix C- Description of Processing Technologies 

material within the filter boat. This filter boat would be placed in a calciner and heated to approximately 
400°C (750°F) for an hour to decompose the plutonium oxalate to plutonium oxide and carbon dioxide. 
The plutonium oxide would then be consolidated into slip-lid cans, weighed, and bagged out of the 
glovebox. The package would be loaded into a convenience can as necessary prior to being 
nondestructively assayed and transported to Building 707 for final calcination. 

The plutonium oxide package would be assayed for plutonium content based on its rate of thermal 
generation using calorimeters and gamma-ray isotopic spectrometer equipment. After assay, the containers 
would be ready for storage. This activity is required to maintain accountability within the mediated 
electrochemical oxidation material balance area. The cans containing the plutonium oxide would be placed 
in appropriate outer containers and transferred to the Building 371 loading dock. The containers would 
then be transported to the Building 707 loading dock by intra-site truck transportation, and moved to 
appropriate vault storage pending final calcination. 

The plutonium oxide cans would be transferred from the Building 707 storage vault to Module J and 
bagged into the plutonium stabilization and packaging system. The plutonium oxide would be removed 
from the cans, placed in furnaces, and calcined at 1,000°C (1,800°F) for 4 hours. The material, now 
suitable for long-term storage or transportation, would be weighed, characterized, and placed in a 3013 
inner container. This container would then be removed from the glovebox via the bagless transfer process 
and sent to calorimetry. The plutonium oxide package would be assayed for plutonium content based on 
its rate of thermal generation using calorimeters and gamma-ray isotopic spectrometer equipment. After 
assay, the containers would be placed in vault storage pending disposition in accordance with decisions 
reached under the Surplus Plutonium Disposition Environmental Impact Statement. Any plutonium 
separated would be disposed of using an immobilization process. 

The spent solution would be transferred to a batch evaporator where approximately 82 percent of the water 
and acid in the solution would be evaporated and condensed to be recycled through the dissolution and 
filtration wash steps as recycled acid. The unevaporated acid solution, containing the remaining dissolved 
solids, would be transferred to liquid waste treatment. The use of this acid recovery step would reduce the 
amount of low-level waste generated by about 80 percent. The waste acid stream from the recycle 
evaporator would be combined with potassium hydroxide in a cooled neutralization tank to produce a 
solution pH between 6.0 and 9.0. The neutralized solution and cement would be mixed together in a 208-L 
(55-gal) drum at a water to cement ratio of 0.2 to 0.4, and a waste loading of 15 percent to 25 percent. 
After the solidified transuranic waste solids are cured and removed from the glovebox line, nondestructive 
assay would be performed on the drums. Containers of assayed solids that meet the WIPP/Waste 
Acceptance Criteria fissile material limits would be transported as necessary for final drum packaging and 
the sealed drums would be placed into interim site storage awaiting shipment to WIPP. 

C.6.2.2 Mediated Electrochemical Oxidation at Savannah River Site with Preprocessing at Rocky Flats 

The stabilization of residues with the mediated electrochemical oxidation process at the Savannah River Site 
would require preprocessing at Rocky Flats, which would include crushing the residues as necessary, calcining 
(for incinerator ash and graphite and fire brick fines), and repackaging the residue materials in preparation for 
shipment. The cans would be bagged out of the glovebox using dissolvable nylon bags and nondestructively 
assayed for accountability purposes, packaged in the final transport/storage container, and stored in interim 
storage or sent directly to a safe secure trailer or other DOE-approved transport, as appropriate for shipment 
to the Savannah River Site. 

The calcining and packaging process for incinerator ash and graphite and firebrick fines would be conducted 
inside a glovebox located in Module E of Building 707, while Mediated Electrochemical Oxidation glove box 
operations would be performed in Building 371. Calcination of the incinerator ash and graphite and firebrick 
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fines would be required in order to high-fire the material to prevent off-gassing during shipment. The 
packaging process for shipment to Savannclh River Site is shown in Figure C-22. The mediated 
electrochemical oxidation process at Savannah River is considered to be a proven technology. The process 
would be required to be installed in the New Special Recovery facility. Operations of the mediated 
electrochemical oxidation process may not be able to start until 2 years after issuance of the Record of 
Decision. 

0 Preprocessing at Rocky Flats 

+ Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This would 
contain any contamination which could result from any individual package containment failure or damage 
by radiolysis or physical damage to the package during storage. The drum would be opened and the 
integrity of the packaging would be checked. 

If the packaging has not been compromised, the containers would be transferred to the glovebox. Any 
unnecessary packaging materials would be removed to limit the amount of packaging introduced into the 
residue preparation glovebox. If the integrity of the packaging has been compromised, the packaging 
would be overpacked with a new plastic bag prior to transfer to the glovebox. All individual containers 
would be bagged into the preparation glovebox. 

The residue material would be introduced into the glovebox, the IDC verified, and each package would be 
opened and sorted/sieved to remove any tramp metal and other unwanted materials. Following the 
sorting/sieving, the residue materials would be crushed, if necessary. For organic and graphite residues, 
this would provide small enough material to fit inside a 1-L (0.26-gal) dissolvable can. 

The materials would then be hatched into the dissolvable cans so that the cans would contain an average 
bulk amount of 2 kg ( 4.4 lb ). For the materials requiring calcining, the residues would again be sieved, if 
necessary, with a finer mesh screen and any large chunks returned to the crusher for reprocessing. The 
materials would then be hatched for calcining so that, after calcination, the shipping cans would contain 
an average bulk amount of 2 kg (4.4lb). The repackaging of all residues is bulk weight dependent, not 
plutonium weight dependent. 

The cans would be bagged out of the glovebox using dissolvable nylon bags. Combustible packaging 
materials from the individual containers would be bagged out of the glovebox and sent to a combustible 
handling process. Other unwanted materials would be bagged out of the glovebox and managed 
appropriate I y. 

For the incinerator ash and graphite and firebrick fines, each batch would be calcined at 900°C (1,650°F), 
which would oxidize carbon and organic to carbon dioxide and eliminate water, and increase the bulk 
density of the residues. Crushing may be required after calcination. After crushing, the batches would be 
available for final packaging. 

Nondestructive assay would be performed using a segmented gamma scanner to confirm the amount of 
plutonium being shipped to the Savannah River Site. After nondestructive assay, the packages would be 
loaded into Type 9975 shipping containers and transferred to the shipping facility. There would be two 
cans placed into each shipping container. The shipping containers would be cleaned and surveyed for 
contamination before transfer to interim storage within the Building 371 or to the shipping facility. The 
loaded Type 9975 containers would be picked up at the process building and transferred to the shipping 
facility, where they would be loaded into a safe secure trailer or other DOE-approved transport, as 
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Figure C-22 Packaging Process at Rocky Flats for Shipment to Savannah River Site 

appropriate and transported to the Savannah River Site. The distance from Rocky Flats to the Savannah 
River is approximately 2,620 km (1,625 mi). 

0 Mediated Electrochemical Oxidation at the Savannah River Site 

The mediated electrochemical oxidation process at the Savannah River Site following preprocessing at 
Rocky Flats is shown in Figure C-23. The plutonium within the preprocessed residues would be leached 
and/or dissolved in the New Special Recovery or HB-Line facility using two newly installed dissolvers that 
use the silver II ion to dissolve the normally intractable plutonium in the residue. Once the plutonium is 
in solution, the residue would be separated/filtered out and discarded as transuranic waste. 

The plutonium would be converted to metal or oxide which would be prepackaged into cans and placed 
in the FB- or HB-Line. It would be transferred to the Savannah River Actinide Packaging and Storage 
Facility or another Savannah River vault where packaging would be completed (outer container to meet 
DOE-STD-3013-96 [DOE 1996c]) and it would be stored until decisions are made on fissile material 
disposition. The Plutonium Storage Facility and New Special Recovery facility are not currently in 
operation and would require two silver dissolvers to be installed and the facilities started up; the HB-Line 
is operating and would require modification to existing, or installation of new silver dissolvers. All other 
facilities are currently in operation and no changes to the process would be required. 

+ Detailed Process Description 

The shipping containers received from Rocky Flats would be unloaded, confirmatory measurements made, 
and the containers placed in the Plutonium Storage Facility or other Savannah River Site vault (such as 
235-F). One batch of shipping containers would be removed from storage and moved via a conveyor to 
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Figure C-23 Mediated Electrochemical Oxidation Process at Savannah River 

New Special Recovery or transferred to the HB-Line where each shipping container would be opened up 
and the two cans removed. The cans would be opened and the contents processed through a leach/dissolve 
(or wash/filter/dissolve) and filter cycle in a silver dissolver. Any nondissolved material would be 
discarded as transuranic waste. The silver would be continually reused and the filtered plutonium solution 
would be transferred to F- or H-Canyon. 

Waste liquid containing impurities and residual plutonium would be transferred from the Savannah River 
Site canyon to the Savannah River Site high-level waste system. The residual plutonium would be vitrified 
as borosilicate glass in the Savannah River Site Defense Waste Processing Facility. Savannah River Site 
high-level waste glass is scheduled for disposal in a deep monitored geological repository beginning in 
2015. Decontaminated aqueous solutions containing the residue and associated spent processing reagents 
(the bulk of the secondary waste) would be transferred to the Savannah River Site Z-Area Saltstone 
Treatment and Disposal Facility. The resultant nonhazardous stabilized waste form would be disposed of 
in engineered vaults at the Savannah River Site low-level radioactive industrial landfill. 

Within the canyon facilities, nitric acid would be added to the primary plutonium solution to dissolve the 
remaining solids (for incinerator ash and fines) and purified (for all proposed residues) by removing the 
impurities in an aqueous stream. The plutonium product solution would be transferred to F-or H-Canyon 
hold tanks for later transfer to FB- or HB-Line. 

The FB-Line process would include concentration of plutonium by cation exchange, precipitation of 
plutonium as a trifluoride, recovery of the trifluoride by filtration, drying of trifluoride in an oxygen 
atmosphere, and reduction with calcium metal to form plutonium metal buttons. The sand, slag, and 
crucible generated from button reduction would be dissolved in F-Canyon. The HB-Line process would 
include concentration of plutonium through anion exchange, precipitation of plutonium as plutonium 
oxalate, recovery of the oxalate by filtration, drying and calcining the oxalate, converting it to plutonium 
oxide. The metal buttons and oxide would be prepackaged into cans which would be placed in an F area 
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vault for temporary storage. The cans would then be removed from the F area vault, placed into shipping 
containers, and transported to the Actinide Packaging and Storage Facility. At the Actinide Packaging and 
Storage Facility, the cans would be removed from the shipping containers, packaged into an outer 3013 
container, and placed into the vault for long-term storage pending disposition in accordance with decisions 
reached under the Surplus Plutonium Disposition Environmental Impact Statement. Any plutonium 
separated would be disposed of using an immobilization process. 

C.6.3 Salt Distillation 

Salt distillation technology would require pyro-oxidation of the sodium/potassium chloride pyrochemical salts 
to convert reactive metals to oxides prior to salt distillation. This technology could be used on electrorefining 
salts and molten salt extraction salts. Salt distillation has been proposed at Rocky Flats and at Los Alamos 
National Laboratory with preprocessing at Rocky Flats. Though similar, enough details differ to warrant two 
discussions. 

Salt distillation, consisting of the separation of the higher-vapor pressure alkali halide salts from the transuranic 
oxides, is considered to be a technology which has been well demonstrated on a pilot scale with actual residue 
materials, although optimization studies are ongoing and final designs of the production equipment would be 
required. Operations of the salt distillation process may not be able to start until 2 years after the issuance of 
the Record of Decision. The capability for salt distillation at Los Alamos National Laboratory is already 
installed and operational at Los Alamos National Laboratory on a pilot scale. Additional capabilities could 
be installed if necessary, however this capability would not be available for between 2-4 years after issuance 
of the Record of Decision. 

An additional uncertainty involved in the salt distillation process is the disposition of the resultant transuranic 
oxide materials resulting from the processing of the molten salt extraction salts. These materials contain 
elevated concentrations of americium by comparison to other plutonium oxide materials, resulting in elevated 
gamma radiation levels which would have to be addressed in handling. Estimates of radiation levels from 
these oxides packaged in normal containers which meet DOE-STD-3013-96 indicate that the materials may 
not be suitable for storage at the new vault being constructed at the Savannah River Site, although special 
shielding approaches are being evaluated. In the event that shielding is an unacceptable alternative, these 
materials may have to be processed in another manner or stored separately prior to final disposition. 

C.6.3.1 Salt Distillation at Rocky Flats 

The vacuum distillation process would reduce the plutonium concentration below the safeguards termination 
limit for pyrochemical salts. The resulting products would be a lean transuranic salt waste to be shipped to 
WIPP and plutonium oxide to be stored at Rocky Flats. Vacuum distillation has not been shown to be effective 
on calcium chloride (direct oxide reduction) salts. The entire distillation process would be conducted inside 
gloveboxes located in Module A and Module B of Building 707 or in Building 371. 

The salt distillation process for pyrochemical salts is shown in Figure C-24. Electrorefining and molten salt 
extraction salts would be sorted and hatched in preparation for pyro-oxidation. After pyro-oxidation, the salts 
would be vacuum distilled to separate the plutonium oxide from the salts. The packaged salts would be 
removed from the glovebox and nondestructively assayed for accountability purposes. The salts would be 
packaged in the final transport/storage container, and moved into interim storage, pending disposal at WIPP. 
The plutonium oxide would be transferred to the bagless transfer system for final calcination, removed from 
the glovebox line, nondestructively assayed for accountability purposes, and then transferred to plutonium 
storage. 
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Figure C-24 Salt Distillation Process at Rocky Flats 

0 Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This step is 
to contain any contamination which could result from an individual package containment damaged by 
radio lysis, or physical damage to the package during storage. Any unnecessary packaging materials would 
be removed to limit the amount of packaging introduced into the feed preparation glovebox. All of these 
individual containers would be bagged into the feed preparation glovebox. 

The feed materials would be introduced into the glovebox, one stream at a time, and the IDC verified. The 
individual packages would be opened and loaded into a crucible in preparation for pyro-oxidation. Sodium 
carbonate or another oxidant would also be added to the crucible at this time. Combustible packaging 
materials from the individual packages would be bagged out of the glovebox and managed as transuranic 
waste. Other materials would be bagged out and managed appropriately. 

Once the crucible is loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,470°F) with sodium carbonate or another oxidant as a reagent for 2 to 3 hours 
(8-hour cycle time), stirring continuously. The product would be a stabilized plutonium salt matrix. This 
process would convert reactive metals (such as sodium, calcium, or potassium) to oxides. When the 
furnace has cooled to below 100°C (212°F), the crucible would be removed from the furnace. During the 
heating, stirring, and cooling phases, argon would flow through the furnace. During the last part of the 
heating phase, argon would be replaced by a mixture of air and argon. Once the crucible has been removed 
from the furnace, it would be allowed to completely cool. The material would be placed into containers 
and transferred to the distillation glovebox via the chain conveyer system. 

Each batch of pyro-oxidized salts would be placed into a vacuum distillation unit and distilled under 
vacuum for several hours (12-hour cycle time). The distillation process would remove the salts in gaseous 
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form. The salt gases would be condensed to form a lean transuranic salt waste, leaving behind plutonium 
oxide. At this point, the salts are assumed to contain only parts per million amounts of plutonium. The 
salts would be hatched into containers, bagged out of the glovebox, and packaged for nondestructive assay. 
The plutonium oxide would be placed into interim storage or directly transferred to the calcination 
glovebox for the required final plutonium oxide calcination, if necessary. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data is obtained. Assayed product packages would be selected for final 
packaging to minimize the number of shipping containers required to be shipped to WIPP. Selected 
packages would be loaded into an inner container and sealed prior to placing the container into the final 
outer shipping container. 

Plutonium oxide from the distillation process step would be removed from the cans and placed in furnaces, 
and calcined at 1,000°C (1,800°F) for 4 hours, if necessary to meet 3013 criteria. The material, now 
suitable for storage or transportation, would be weighed, characterized, and placed in a container. This 
container would then be removed from the glovebox using the bagless transfer process and sent to 
nondestructive assay. The plutonium oxide would be assayed for plutonium content based on its rate of 
thermal generation using calorimeters and Gamma-Ray Isotopic Spectrometer equipment. After assay, the 
containers would be ready for storage. Assayed product packages containing the plutonium oxide would 
be transported to appropriate plutonium storage areas pending disposition in accordance with decisions 
reached under the Surplus Plutonium Disposition Environmental Impact Statement. Any plutonium 
separated would be disposed of using an immobilization process. 

C.6.3.2 Salt Distillation at Los Alamos National Laboratory with Preprocessing at Rocky Flats 

0 Preprocessing at Rocky Flats 

A pyro-oxidation process, if necessary, would be conducted inside gloveboxes located in Module A of 
Building 707 or in Building 371 at Rocky Flats and the resulting products would be shipped to Los Alamos 
National Laboratory by safe secure trailer or other DOE-approved transport, as appropriate for final 
processing. The pyro-oxidation preprocessing process for pyrochemical salts and subsequent shipment to 
Los Alamos National Laboratory are shown in Figure C-25. The residue materials would be sorted and 
hatched in preparation for pyro-oxidation. The salts would be pyro-oxidized to convert reactive metals to 
oxides. After pyro-oxidation, the oxidized plutonium salts would be packaged for storage and shipment. 
The packaged material would be removed from the glovebox, nondestructively assayed for accountability 
purposes, and then packaged in the final transport/storage container and stored, if necessary, until it could 
be shipped to Los Alamos National Laboratory. 

+ Detailed Preprocessing Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This is to 
contain any contamination which could result from an individual package containment damaged by 
radiolysis, or physical damage to the package during storage. Any unnecessary packaging materials would 
be removed to limit the amount of packaging introduced into the feed preparation glovebox. All of these 
individual containers would be bagged into the feed preparation glovebox. 

The salt feed would be introduced into the glovebox, one stream at a time, and the IDC verified. The 
individual packages would be opened and loaded into a crucible in preparation for pyro-oxidation. Sodium 
carbonate or another oxidant would also be added to the crucible at this time. Combustible packaging 

C-55 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roc ley Flats Environmental Technology Site 

materials from the individual packages would be bagged out of the glovebox and managed as transuranic 
waste. Other materials would be bagged out and managed appropriately. 

Feed Material I Drum Unloading/ l ________________ -J Bag-In 

J Feed Preparation & I Line-Generated Waste 
1 Staging for Pyro-Oxidation 1 Oxidant 

Pyro-Oxidation J ________________ 
if necessary 

\ 
I J 

Glovebox System 
Nondestructive Assay Boundary 

I Transportation to I Storage 

Figure C-25 Pyro-Oxidation Preprocessing Process 

Once the crucible is loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,470°F) with sodium carbonate or another oxidant as a reagent for 2 to 3 hours 
(8-hour cycle time), stirring continuously. The product would be a stabilized plutonium salt matrix. This 
process would convert reactive metals, such as calcium, sodium, and potassium, to oxides. When the 
furnace has cooled to below 100°C (212°F), the crucible would be removed from the furnace. During the 
heating, stirring, and cooling phases, argon would flow through the furnace. During the last part of the 
heating phase, argon would be replaced by a mixture of air and argon. 

Once the crucible is removed from the furnace, it would be allowed to completely cool before breakout. 
The salt matrix would then be removed from the crucible and the crucible discarded. The salt matrix would 
be placed into stainless steel containers in nominal3.5-kg (7.7-lb) bulk (net) batches. The containers would 
be crimp sealed, weighed, and bagged out of the glovebox line. After bagout, two smaller cans would be 
placed in one tall can and sealed and nondestructive assay would be performed. 

Calorimetry may be used for determining a heat signature for a shipping package. Packages would be 
loaded into 9975 Type shipping containers and transferred to interim vault storage or the shipping dock. 
There would be one can in each shipping container. The shipping containers would be cleaned and 
surveyed for contamination before transfer to either interim vault storage or the shipping dock. All transfers 
within the process building would be made by forklift. The loaded 9975 Type containers would be picked 
up at the process building or interim vault storage and transferred to the shipping facility, where they would 
be loaded into a safe secure trailer or other DOE-approved transport, as appropriate by forklift and 
transported to Los Alamos National Laboratory. The distance from Rocky Flats to Los Alamos is 
approximately 730 km (450 mi). 
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0 Salt Distillation at Los Alamos National Laboratory 

The salt distillation process at Los Alamos National Laboratory would separate sodium chloride/potassium 
chloride pyrochemical salt residues into a slightly contaminated ( <1 00 parts per million [ppm] plutonium) salt 
fraction, suitable for disposal as transuranic waste, and a chloride-free, plutonium oxide powder suitable for 
long-term storage. The separation is based on the large difference in vapor pressure between alkali metal 
chlorides and actinide oxides at elevated temperatures. Calcium chloride has a much lower vapor pressure than 
the alkali metal chlorides and cannot be processed by present distillation equipment. The distillation of the 
plutonium salts would be carried out at Technical Area 55, Building PF-4, Room 420. The salt distillation 
process is shown in Figure C-26. 

+ Detailed Process Description 

The pretreated feed residues would be directly loaded into the Los Alamos National Laboratory salt 
distillation apparatus. The distillation unit has been designed to handle 3-kg (6.6-lb) salt batches. The 
distillation unit would be sealed and a vacuum applied. The furnaces on the evaporator side would be 
heated to 950°C (1,740°F) so that the salt would begin to evaporate and solidify on cool condenser 
surfaces. The condensing salt would raise the temperature of the condenser. Once all the salt has distilled 
from the evaporator side, the temperature of the condenser would begin to fall, signaling completion of the 
evaporation step. Typically, this occurs at 4 to 5 hours after heat is first applied. At this point, the unit 
would be backfilled with argon to atmospheric pressure and the condenser to 850°C (1,560°F) to melt the 
salt into a receiving mold. This would provide a convenient salt monolith for disposal and would typically 
require one hour. All power would be shut off and the unit allowed to cool to room temperature overnight. 

If shorter times are required, active cooling could be used to speed the cycle up. It is unlikely a full cycle 
could be completed in an 8-hour shift; twelve hours is usually required for a complete load/unload cycle. 
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Figure C-26 Salt Distillation Process at Los Alamos 
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The waste salt would be packaged and removed from the glovebox line for nondestructive assay by neutron 
counting, and then loaded into a 208-L (55-gal) drum destined for WIPP. Because of the small amount of 
plutonium in the salt (<100 ppm), the drum could be filled to a volume capacity without exceeding the 
radionuclide or safeguards termination limit on waste for WIPP. 

The oxide distillation heel would meet the criteria of DOE-STD-3013-96 (DOE 1996c) without further 
processing. However, several distillation runs would be required before the 4-kg (8.8-lb) batch size for 
packaging is accumulated. The oxide would begin to absorb atmospheric moisture once removed from the 
distillation unit. Unless rigorously dry conditions are maintained for in-line oxide storage, calcination 
would be required before final packaging. The oxide would be stored in TA-55 pending disposition in 
accordance with decisions reached under the Surplus Plutonium Disposition Environmental Impact 
Statement. Any plutonium separated would be disposed of using an immobilization process. 

C.6.4 Water Leach with Plutonium Oxide Recovery 

The water leach technology for pyrochemical salts would include the pyro-oxidation of calcium chloride 
pyrochemical salts to oxidize any reactive metals, followed by selective aqueous dissolution of the soluble 
portion of the salt. The insoluble plutonium-containing material would remain undissolved, and would be 
filtered and calcined to plutonium oxide for storage. The filtrate would be evaporated to dryness. Water leach 
has been proposed at Rocky Flats and at Los Alamos National Laboratory with preprocessing at Rocky Flats. 
Though the proposals are similar, enough details differ to warrant two discussions. 

The water leach process at Rocky Flats is considered to be a proven technology. The process would be 
required to be installed in areas of Building 371 adjacent to the neutralize-dry process to take advantage of the 
liquid treatment facilities. The requirements for using this area for other residue activities (e.g., neutralize-dry, 
cementation) would impact the installation, testing, and operational schedule of new process equipment. 
Therefore, operations of the water leach process may not be able to start until a minimum of 4 years after 
issuance of the Record of Decision. The capability for water leach at Los Alamos National Laboratory is 
already installed and operational on a limited scale. Additional capabilities are available using a similar 
aqueous dissolution process. If any additional capabilities were necessary, they could be installed, however 
this capability would not be available for between 1-2 years after issuance of the Record of Decision. 

Although principally considered for direct oxide reduction salts, if the water leach process were to be used to 
process molten salt extraction salts (or those calcium chloride salts used for a molten salt extraction-type 
process) there is an additional uncertainty involving the disposal of the resulting transuranic oxide materials. 
These materials contain elevated concentrations of americium by comparison to other plutonium oxide 
materials, resulting in elevated gamma radiation levels which must be addressed in handling. Estimates of 
radiation levels from these oxides packaged in normal containers which meet DOE-STD-3013-96 indicate that 
the materials may not be suitable for storage at the new vault being constructed at the Savannah River Site, 
although special shielding approaches are being evaluated. In the event that shielding is an unacceptable 
alternative, these materials may have to be processed in another manner or stored separately prior to final 
disposition. Although these materials have been identified as being difficult to handle due to their higher than 
normal radiation levels, they are only one of a number of similar materials which must be accommodated for 
storage at the Savannah River Site. 

C.6.4.1 Water Leach with Plutonium Oxide Recovery at ·Rocky Flats 

The entire water leach process would be conducted inside gloveboxes located in Rooms 3305 and 3701 of 
Building 371, except for the final calcination step, which would be done in Module J of Building 707. The 
resulting products would be a lean transuranic salt waste to be shipped to WIPP and plutonium oxide to be 
stored at Rocky Flats. 
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The water leach process at Rocky Flats is shown in Figure C-27. The feed materials would be sorted and 
hatched ,in preparation for pyro-oxidation. The salts would be pyro-oxidized to convert reactive metals to 
oxides. After pyro-oxidation, the salts would go through aqueous dissolution to dissolve the salts and soluble 
oxides. The solution would be filtered to separate the plutonium and americium oxides from the salt solution. 
The plutonium and americium oxides would be dried, nondestructively assayed for accountability purposes, 
calcined, and sent to storage pending DOE decisions on eventual disposition of the plutonium. The salt 
solution would be evaporated and the resulting salts would be dried, cast, packaged, and nondestructively 
assayed for accountability purposes. The salts would be packaged in the final transport/storage container, and 
moved into interim storage, pending disposal at WIPP. 

During the heating, stirring, and cooling phases, argon would flow through the furnace. During the last part 
of the heating phase, argon would be replaced by a mixture of air and argon. Once the crucible is removed 
from the furnace, it would be allowed to completely cool before breakout. The salt matrix would then be 
removed from the crucible and crushed to be more amenable to dissolution; the crucible would be discarded. 
The salt matrix would be packaged suitable for dissolution, bagged out, and transferred to Building 371 for 
the water dissolution step. 

After bag-in, the salt would be treated using the water dissolution process on a batch basis. Water dissolution 
would consist of placing the pyro-oxidized salts into a vessel approximately 15 L ( 4.0 -gal) in volume, adding 
approximately two parts slightly acidified (1.7N HCl) water to one part total residue, and stirring for 
approximately 4 hours until the salts have dissolved. Approximately 90 percent of the water needed would 
be recycled from the filtrate evaporation step. Thus, a small quantity of 12.4N HCl and makeup water would 
be added to the recycle water in order to achieve the desired normality. After the salts have dissolved, the 
resulting solution would be treated in the filtration step. 

0 Detailed Process Description 

Drums would be manually transferred from storage into a contamination control enclosure. The 
contamination control enclosure is designed to control airflow in the event of a bag failure within a drum. 
The drum would be opened and the integrity of the packaging would be checked. If the packaging has not 
been compromised, the containers would be transferred to the glovebox. Any unnecessary packaging 
materials would be removed to limit the amount of packaging introduced into the feed preparation 
glovebox. If the integrity of the packaging has been compromised, the packaging would be overpacked 
with a new plastic bag prior to transfer to the glove box. All of these individual containers would be bagged 
into the salt feed preparation glovebox. The salt materials would be introduced into the glovebox and the 
IDC verified. The individual packages would each be opened, hatched to a 200 g (7 oz) maximum of 
plutonium, and then loaded into a magnesium oxide crucible in preparation for pyro-oxidation. An oxidant, 
such as sodium carbonate, would also be added to the crucible at this time. Combustible packaging 
materials from the individual packages would be bagged out of the glovebox and sent to a combustible
handling process. Other materials would be bagged out and managed appropriately. 

Once the crucible has been loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,470°F) with an oxidant such as sodium carbonate as a reagent for 2 to 3 hours, 
stirring continuously. The product would be a stabilized plutonium salt matrix. This process would 
convert reactive metals (such as calcium) to oxides. When the furnace has cooled to below 100°C (212°F), 
the crucible would be removed from the furnace. 

After bag-in, the salt would be treated in the water dissolution process on a batch basis. Water dissolution 
consists of placing the pyro-oxidized salts into a vessel approximately 15 L in volume, adding 
approximately two parts slightly acidized water to one part total residue, and stirring for approximately 
4 hours until the salts have dissolved. Approximately 90 percent of the water needed would be recycled 
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Figure C-27 Water Leach Process at Rocky Flats 
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from the filtrate evaporation step. Thus, a small quantity of high normality hydrochloric acid and makeup 
water would be added to the recycle water in order to achieve the desired normality. After the salts have 
dissolved, the resulting solution would be treated in the filtration step. 

The salt solution from water dissolution would be decanted and the resultant wet solids vacuum filtered to 
remove the plutonium oxide and americium oxide solids from the salt solution. The filtered oxides would 
go to plutonium oxide drying and the lean salt solution would go to evaporation. The wet plutonium and 
americium oxides would contain about 20 percent water after filtration. They would be placed into a small 
furnace and dried for about 4 hours at about 400°C (750°F). The resultant material is assumed to be only 
plutonium and americium oxides. 

After drying, the oxides would be hatched to 1 kg (2.2 lb) of plutonium batches. The batches would be 
placed into slip-lid cans and bagged out into convenience cans for nondestructive assay. The plutonium 
and americium oxides would be assayed for plutonium content based on their rates of thermal generation 
using calorimeters and gamma-ray isotopic spectrometer equipment. After assay, the containers would be 
ready for final calcination. The oxides would be transferred by truck from Building 371 to Building 707 
to be calcined in Module J. 

Plutonium oxide from the nondestructive assay step would be removed from the cans, hatched into 3-kg 
(6.6-lb) batches, placed into furnaces, and calcined at 1,000°C (1,800°F) for 4 hours. The material, now 
suitable for storage or transportation, would be weighed, characterized, and placed in a 3013 container. 
This container would then be bagged out and sent to storage. Product packages containing the calcined 
plutonium oxide would be transported to appropriate plutonium storage areas pending disposition in 
accordance with decisions reached under the Surplus Plutonium Disposition Environmental Impact 
Statement. Any plutonium separated would be disposed of using an immobilization process. 

Two batches of filtered salt solution would be combined, placed into an evaporator unit and evaporated to 
a damp solid. The process would evaporate the water and cause the nonvolatile salts to remain in the 
product solids. The distillate water would be condensed and recycled back to the dissolution step, and the 
salts would be sent to the drying ovens. The batch of damp solids from evaporation would be placed into 
drying ovens and dried for about 4 hours at about 200°C (390°F). 

After drying, the salts would be placed into salt casting furnaces, heated to approximately 500°C (930°F) 
(melted) for about 1 hour, and cooled into solid form. The salts would be removed from the furnaces after 
cooling and packaged for bag-out. After bag-out, the salts would be sent to nondestructive assay. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data is obtained. Assayed product packages would be selected for final 
packaging to minimize the number of shipping containers required to be shipped to WIPP. Selected 
packages would be loaded into an inner container and sealed prior to placing of the container into the final 
outer shipping container. 

C.6.4.2 Water Leach with Plutonium Oxide Recovery at Los Alamos National Laboratory with 
Preprocessing at Rocky Flats 

0 Preprocessing at Rocky Flats 

The stabilization of salts with the water leach process at Los Alamos National Laboratory would require 
preprocessing at Rocky Flats which would include pyro-oxidation, if necessary, to convert reactive metals 
to oxides. The pyro-oxidation process would be conducted inside gloveboxes located in Module A of 
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Building 707. The feed materials would be sorted and hatched in preparation for pyro-oxidation. The salts 
would be pyro-oxidized to convert reactive metals to oxides. After pyro-oxidation, the oxidized plutonium 
salts would be packaged for storage and shipment. The packaged material would be removed from the 
glovebox, nondestructively assayed for accountability purposes. It would then be packaged in the final 
transport/storage container and stored, if necessary, until it could be shipped by safe secure trailer or other 
DOE-approved transport, as appropriate to Los Alamos National Laboratory. The pyro-oxidation 
preprocessing process is shown in Figure C-25. 

+ Detailed Process Description 

Drums would be manually transferred into a contamination control enclosure and unpacked. This step is 
to contain any contamination which could result from any individual package containment which was 
damaged by radiolysis or physical damage. Any unnecessary packaging materials would be removed 
during this step to limit the amount of packaging introduced into the feed preparation glovebox. All of 
these individual containers would be bagged into the feed preparation glovebox. 

The salt feed would be introduced into the glovebox, the IDC verified, and the individual packages would 
be opened and loaded into a magnesium oxide crucible in preparation for pyro-oxidation. An oxidant such 
as sodium carbonate would also be added to the crucible at this time. Combustible packaging materials 
from the individual packages would be bagged out of the glovebox and sent to a combustibles handling 
process. Other materials would be bagged out and managed appropriately. 

Once the crucible is loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1,470°F) with an oxidant such as sodium carbonate as a reagent for 2 to 3 hours 
(8-hour cycle time), stirring continuously. The product would be a stabilized plutonium salt matrix. This 
process would convert reactive metals (such as, sodium, calcium, or potassium) to oxides. When the 
furnace has cooled to below 100°C (212°F), the crucible would be removed from the furnace. During the 
heating, stirring, and cooling phases, argon would flow through the furnace. During the last part of the 
heating phase, argon would be replaced by a mixture of air and argon. Once the crucible is removed from 
the furnace, it would be allowed to completely cool before breakout. The salt matrix would then be 
removed from the crucible and the crucible discarded. The salt matrix would be placed into stainless steel 
containers in nominal3.5-kg (7.7-lb) bulk (net) batches. The salt matrix batches would be weighed and 
placed in steel containers. The containers would be crimp sealed, weighed, and bagged out of the glovebox 
line. After bag-out, two smaller cans would be placed in one tall can and sealed, and nondestructive assay 
would be performed. Calorimetry may be used for determining a heat signature for a shipping package. 

Packages would be loaded into 9975 Type shipping containers with one tall can per shipping container, the 
shipping containers would be cleaned and surveyed for contamination, and then they would be transferred 
to interim vault storage or the shipping dock. The loaded 9975 Type containers would be picked up at the 
process building or interim vault storage and transferred to the shipping facility, where they would be 
loaded into a safe secure trailer or other DOE-approved transport, as appropriate. The pretreated salt 
shipments would be transported to Los Alamos National Laboratory via safe secure trailer or other DOE
approved transport, as appropriate. The distance from Rocky Flats to Los Alamos National Laboratory is 
approximately 730 km (450 mi.). 

0 Water Leach with Plutonium Oxide Recovery at Los Alamos National Laboratory 

Pyrochemical salts would be received from Rocky Flats for final processing. These salts would be 
dissolved in a water leaching process. The resulting products would be lean calcium chloride salt for 
shipment to WIPP, and plutonium oxide to be stored at Los Alamos National Laboratory in TA-55. The 
water leach of the plutonium salts would be carried out at Technical Area 55, Building PF-4, Room 420. 
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The water leach process is shown schematically in Figure C-28. The process steps would include 
shipment by safe, secure trailer or otheer DOE-approved transport, as appropriate, unloading and receiving 
at Los Alamos National Laboratory, shipping container unloading and nondestructive assay, aqueous 
leaching and filtration, calcination of plutonium oxide, casting of calcium chloride salt, and bag-out. 
Nondestructive assay for plutonium oxide and salts would be performed, followed by final drum packaging 
and storage for salts, and transfer of the plutonium oxide to storage. 
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Figure C-28 Water Leach Process at Los Alamos 

+ Detailed Process Description 

The leach equipment would be sized to process a complete salt batch at one time. The salt batch would be 
placed in a leaching vessel sized to dissolve all the calcium chloride salt in the residue. During the leaching 
operation, the solution would become slightly alkaline from dissolution of excess sodium carbonate and 
the slight solubility of calcium oxide. Aqueous hydrochloric acid would be added to convert calcium oxide 
and sodium carbonate into the respective chlorides. This would be necessary to maintain the plutonium 
concentration in the filter cake above 50 percent. The pH of the solution would be monitored and would 
always be maintained above 7. The plutonium and americium oxides would remain insoluble. A 3-kg 
(6.6-lb) batch of salt can be dissolved in 3 hours. During this time, an operator would monitor the 
operation for parameters such as temperature, mixing rate, leaching time, and dissolver condition. Once 
leaching has been completed, the slurry containing the plutonium and americium insolubles would be ready 
for filtration. 

The slurry would be transferred to the filtration system, where the solids containing plutonium and 
americium oxides would be removed. The solids would be washed with water to remove salt contaminants. 
The clarified solution would be collected in a geometrically favorable tank and sampled for alkalinity and 
plutonium/americium concentration. The volume would be estimated at 6 L (1.6 -gal) per 3-kg (6.6-lb) 
batch. The solution would then be evaporated to dryness and the solid salt transferred to a furnace and 
heated to 850°C (1 ,560°F) for melt consolidation. The final plutonium concentration in the salt would be 
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expected to be about 100 ppm. The insolubles collected on the filter would be removed and transferred 
to the calcination workstation. The wet cake from filtration would be placed in a crucible and calcined at 
950°C (1,740°F) to remove water and other volatiles. The calcined product would contain less than 
50 percent plutonium and would be stabilized. The stabilized product would be weighed and sampled for 
Pu and Am analysis, Loss on Ignition and transferred to a packaging workstation. The calcined product 
would be packaged in accordance with DOE-STD-3013-96 (DOE 1996c) and stored in TA-55 pending 
disposition in accordance with decisions reached under the Surplus Plutonium Disposition Environmental 
Impact Statement. Any plutonium separated would be disposed of using an immobilization process. 
Where batches contain small quantities of plutonium, multiple batches may be combined for storage after 
calcination. 

C.6.5 Salt Scrub with Purex Processing of Newly Created Scrub Alloy 

0 Preprocessing at Rocky Flats 

The salt scrub process for pyrochemical salts would reduce the plutonium level of the salts below the 
safeguards termination limit for pyrochemical salts and produces a high plutonium yield scrub alloy that 
would be shipped to Savannah River Site for further processing. The resulting low plutonium-bearing 
pyrochemical salts would be a lean transuranic waste to be shipped to WIPP. The salt scrub process can 
be used on electrorefining salts, molten salt extraction salts, and direct oxidation reduction salts. The salt 
scrub process would be conducted inside gloveboxes located in Modules A and B of Building 707. 

The salt scrub process, consisting of the reduction and capture of plutonium and americium from chloride 
salts into a metal "button'' in a pyrochemical process at Rocky Flats, and the subsequent shipment of the 
button to Savannah River for processing in the Purex process is considered to be a proven process for clean, 
recently-packaged salt residues. Technical uncertainties exist for this process as applied to less pure salts 
and/or salts which have absorbed moisture during storage. Development work would be required prior to 
or in parallel to the operations to address these uncertainties, with the result possibly being a population 
of salts not amenable to this technique. Since the scrub alloy process could be performed in the stationary 
furnaces that have been installed at Rocky Flats as part of the No Action Alternative, currently-installed 
capability exists to support the this process, although the scrub alloy processing would have to be 
coordinated with the current pyro-oxidation commitments. The salt scrubbed by this process may not all 
meet the safeguards termination limits and could need some subsequent processing prior to disposition. 

The salt scrub process for pyrochemical salts and subsequent shipment of resultant scrub alloy to Savannah 
River Site are shown in Figure C-29. Because of differences in salt composition, each of the salt types 
would be processed separately; however, the process steps are the same for each. The feed materials would 
be sorted and hatched in preparation for salt scrub. The salts would be scrubbed to remove as much 
plutonium as possible. This description assumes all salts would be scrubbed as a bounding condition; 
certain lots of material may be unsuitable for this process due to age, condition, or low plutonium content, 
and would require alternative processing. 

After salt scrub, the salts would be re-batched for pyro-oxidation. The salts would be pyro-oxidized to 
convert any reactive metals to oxides. After pyro-oxidation, the salts would be removed from the glovebox 
and nondestructively assayed for accountability purposes, packaged in the final transport/storage container, 
and placed in interim storage. The scrub alloy would also be removed from the glovebox, nondestructively 
assayed for accountability purposes, and packaged in the final transport/storage container and stored, if 
necessary, until it can be shipped to Savannah River Site by safe secure trailer or other DOE-approved 
transport, as appropriate. 
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Figure C-29 Salt Scrub Process and Subsequent Shipment of Resultant Scrub Alloy 
to Savannah River Site 

+ Detailed Process Description 

As required, drums would be manually transferred into a contamination control enclosure and unpacked. 
This step would be to contain any contamination on the outside of the inner package which could result 
from radiolysis or physical damage to the package during storage. Any unnecessary packaging materials 
would be removed to limit the amount of packaging introduced into the feed preparation glovebox. All of 
these individual containers, after examination and/or repackaging in the contamination control enclosure, 
would be bagged into the feed preparation glovebox. 

The feed materials would be introduced into the glovebox, one stream at a time, and the IDC verified. The 
salt would be removed from the original container, weighed, and hatched with the appropriate amount of 
metal reductants and matrix (e.g., gallium and calcium metal). The quantities of gallium and calcium used 
would be dependent on the plutonium and americium content. The maximum batch size will be 2.5 kg 
(5.5 lb) of bulk residue, which produces approximately 200 g (7 oz) plutonium metal. Combustible 
packaging materials from the individual packages would be bagged out of the glovebox and sent to a 
combustibles handling process. Other materials would be bagged out and managed appropriately. 

Although, in the salt scrub process, an aluminum/magnesium alloy has been used in the past and may be 
used in specific cases, the newer gallium/calcium alloy system would lower the overall radiation levels, 
since alpha-neutron reactions would be minimized. The charge, containing the salt/metal mixture, would 
be placed into a furnace and heated at 800°C (1,470°F) for 2 hours (8-hour cycle time). During heating, 
the molten salt/metal mixture would be mechanically stirred. The furnace would then be allowed to cool, 
and the crucible would be removed from the furnace and allowed to completely cool before breakout. The 
scrub alloy button and the plutonium-depleted salts would be removed from the crucible and the crucible 
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would be discarded. The salts would be either stored in-line or hatched into magnesium oxide or other 
crucibles and sent to pyro-oxidation by chain conveyer. 

Once the crucible has been loaded with salt feed, it would be placed in a glovebox furnace and heated to 
approximately 800°C (1 ,470°F) with sodium carbonate as a reagent for 2 to 3 hours, stirring continuously 
(8-hour cycle time). The product would be a stabilized plutonium salt matrix. Pyro-oxidation could be 
applied to both sodium chloride-potassium chloride and calcium chloride matrices. This process would 
convert reactive metals (i.e., calcium, sodium, and potassium) to oxides. When the furnace has cooled to 
below 100°C (212°F), the crucible would be removed from the furnace. During the heating, stirring, and 
cooling phases, argon would flow through the furnace. During the last part of the heating phase, argon 
would be replaced by a mixture of air and argon. 

Once the crucible has been removed from the furnace, it would be allowed to completely cool before 
breakout. The salt matrix would then be removed from the crucible and the crucible would be discarded. 
The material would be hatched to 9.1 kg (20.0 lb) of total residue (based on an estimated maximum weight 
to be handled in a glovebox), placed into a container, bagged from the glovebox, and placed in a 
convenience container for safe handling. If metal crucibles are used, the pyro-oxidized salt would remain 
in the crucibles and be sealed and bagged out directly in nominal2.5-kg (5.5-lb) bulk (net) batches. 

Nondestructive assay would be performed to ensure requirement limits are met and to obtain data to ensure 
that required accountability procedures are followed. Nondestructive assay methods would be selected to 
ensure that the best accountability data are obtained. Assayed product packages would be selected for final 
packaging to minimize the number of shipping containers required to be shipped to WIPP. Selected 
packages would be loaded into an inner container and sealed before placing of the container into the final 
outer shipping container. 

The scrub alloy buttons would be weighed and placed in a dissolvable (mild steel) container. The 
containers would be crimp-sealed, weighed, and bagged out of the glovebox line, using special dissolvable, 
nylon bags. After bag-out, two smaller cans would be placed in one tall dissolvable can and sealed. 
Although aluminum containers have been used in the past, mild steel cans would be used on all future 
shipments. 

Nondestructive assay would be performed and calorimetry may be used for determining a heat signature 
for a shipping package. Packages would be loaded into Type 6M shipping containers and transferred to 
interim vault storage or the shipping dock. There would be one can in each shipping container. The 
shipping containers would be cleaned and surveyed for contamination before transfer to either interim vault 
storage or the shipping dock. The loaded Type 6M containers would be picked up at the process building 
or interim vault storage and transferred to the shipping facility, where they would be loaded into a safe 
secure trailer by forklift. Safe, secure trailer transported shipments to Savannah River Site would be 
required for the newly-created scrub alloy. The distance from Rocky Flats to Savannah River Site is 
approximately 2,620 km (1,625 mi.). 

0 Purex Processing at Savannah River Site of Newly Created Scrub Alloy 

The scrub alloy would be dissolved in the Savannah River Si~e F- or H-Canyon. The plutonium would be 
separated from americium and aluminum using the solvent extraction technology. The plutonium would 
be converted to metal or oxide prepackaged into cans that are placed in the FB- or HB-Line. That metal 
or oxide would be transferred to Savannah River Site's FB-Line or 235-F vault until the Actinide 
Packaging and Storage Facility vault is complete, packaging completed (outer container) to meet DOE
STD-3013-96 (DOE 1996c) and stored until decisions are made on fissile material disposition. This 
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process is currently in operation and no changes to the process are required due to salt scrub alloy. The salt 
scrub alloy Purex processing to metal or oxide at Savannah River Site is shown in Figure C-30. 

+ Detailed Process Description 

The shipping containers received from Rocky Flats would be unloaded, confirmatory measurements made 
and placed in a vault-like room in 235-F. Twelve shipping containers at a time would be removed from 
storage and transported to the F- or H-Canyon crane maintenance area where the shipping containers would 
be opened up and the cans loaded into a dissolver tube. The dissolver tube would then be loaded into a 
dissolver by remote control. Twelve cans make up one dissolving batch. 

Heated nitric acid in the tank dissolves the salt scrub alloy, resulting in a solution containing americium, 
chloride, aluminum, magnesium, and plutonium. The plutonium would be recovered and purified by 
solvent extraction; the impurities remain in the aqueous stream. The waste liquid containing americium, 
aluminum, and residual plutonium would be transferred from the Savannah River Site canyon facility to 
the Savannah River Site high-level waste system. The plutonium product solution would be transferred 
to canyon hold tanks for later transfer to FB- or HB-Line. 

The FB-Line process would include concentration of plutonium by cation exchange, precipitation of 
plutonium as a trifluoride, recovery of the trifluoride by filtration, drying of trifluoride in an oxygen 
atmosphere, and reduction with calcium metal to form plutonium metal buttons. The sand, slag, and 
crucible generated from button reduction would be dissolved in F-Canyon. The HB-Line process would 
include concentration of plutonium through anion exchange, precipitation of plutonium as plutonium 
oxalate, recovery of the oxalate by filtration, drying and calcining the oxalate, converting it to plutonium 
oxide. The buttons and oxide would be prepackaged into cans which would be placed in an F area vault 
for temporary storage. The cans would then be removed from the F area vault, placed into shipping 
containers, and transported to the Actinide Packaging and Storage Facility. At the Actinide Packaging and 
Storage Facility, the cans would be removed from the shipping containers, packaged into an outer 3013 
container, and placed into the vault for long-term storage pending disposition in accordance with decisions 
reached under the Surplus Plutonium Disposition Environmental Impact Statement. Any plutonium 
separated would be disposed of using an immobilization process. 

C.6.6 Acid Dissolution with Plutonium Oxide Recovery of Fluoride and Sludge Residues 

The acid dissolution of either fluoride or sludge residues would involve dissolution of the residues, followed 
by precipitation and filtration of plutonium oxalate, and calcination to plutonium oxide for storage pending 
a final disposition decision. The filtrate from the oxalate precipitation would be treated with magnesium 
hydroxide to precipitate the plutonium remaining in the solution. That precipitate would then be filtered, 
calcined, repackaged, and placed in interim site storage before being shipped to WIPP. The dissolution process 
would be conducted inside gloveboxes located in Room 3701 of Building 371. 

The acid dissolution/plutonium oxide recovery process consisting of dissolving the plutonium contained in 
fluorides or sludges, filtering the solution, and precipitating and calcining a plutonium oxalate, is considered 
to be a proven technology. The process to be used for the limited quantities of materials identified in these 
categories would be consistent with equipment and activities that can be performed in the neutralize-dry 
process area. Thus, the capability for Rocky Flats is currently bein~ installed to support the disposition of 
below-safeguards termination limit materials, and should be available several months after the issuance of the 
EIS. However, the use of this equipment for acid dissolution would generally be preceded by the neutralize
dry processing of the combustible residues required by the Defense Nuclear Facilities Safety Board 
Recommendation 94-1 stabilization program, and may not be able to start until 4 years after issuance of the 
Record of Decision. 
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Figure C-30 Salt Scrub Alloy Purex Process at Savannah River Site 

The plutonium residue acid dissolution process is shown in Figure C-31. The feed materials would be 
unpacked and hatched for acid dissolution. The dissolved residues would be sent through precipitation to form 
plutonium oxalate precipitate in slurry form, which would then be filtered to separate the effluent solution from 
the precipitate. The oxalate would be calcined, nondestructively assayed, calcined again for long-term storage, 
again nondestructively assayed, and then packaged for storage. Magnesium hydroxide would be mixed into 
the oxalate precipitation effluent to precipitate the remaining plutonium, and the effluent filtered to form 
magnesium hydroxide and effluent. The magnesium hydroxide would be calcined and packaged. The 
packaged magnesium hydroxide product would be removed from the glovebox and nondestructively assayed 
for accountability purposes, packaged in the final transport/storage container, and placed in interim storage. 
The last filtration effluent would be sent for evaporation at the Rocky Flats wastewater treatment facility. 

0 Detailed Process Description 

The residue feed would be introduced into the glovebox, and the IDC would be verified. The materials 
would then be removed from the containers and hatched to a maximum of 200 g (7 oz) of plutonium in 
preparation for nitric acid dissolution. Combustible packaging materials from the individual containers 
would be bagged out of the glovebox and sent to a combustible handling process. Other unwanted 
materials would be bagged out of the glovebox and managed appropriately. 

The contents of the residue cans would be transferred to one of two heated stirrers. The operator would 
add 7N nitric acid (HN03) and 60 percent aluminum nitrate (Al(N03)3) solution to each dissolver before 
stirring. Al(N03)3 would be added to complex residue ions during dissolution. The slurry would be heated 
to approximately 80°C (176°F) and stirred until dissolution is achieved. Vented fumes would be cooled 
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Figure C-31 Acid Dissolution Process for Fluoride and Sludge Residues 

in a condenser, and then piped to the process vent system. The batch would be filtered to remove any 
undissolved solids and then split into two equal amounts and transferred to the adjacent heated stirrers for 
precipitation. 

For plutonium oxalate precipitation, 3N potassium hydroxide (KOH) would be added to each can to adjust 
the normality to 0.75N nitric acid. Hydroxylamine nitrate (HAN) would then be added as a 1.9M solution 
to adjust the plutonium valence to +3. After these adjustments have been made, solid oxalic acid would 
be added to form plutonium oxalate precipitate. The solution ~ould be heated to approximately 80°C 
(176°F) and stirred to form a slurry. 
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The slurry from the two stirrer assemblies would be poured onto an R-4 filter. Filtration of plutonium 
oxalate would be achieved by pulling a vacuum through the filter and drawing effluent liquids into a filtrate 
tank. The plutonium oxalate precipitate would be scooped into a filter boat in preparation for calcining. 

The plutonium oxalate would require calcining at 450°C (840°F) to convert the oxalate into the oxide 
form. In this process, the filter boat would be placed on a pneumatic lift, placed into the calcination 
furnace, and the precipitate would be heated to 450°C (840°F). Glovebox air would be drawn down 
through the precipitate at a rate of approximately 0.10 m3 (3.5 ft3) per minute during the heating cycle. 
After a cooling cycle, the calcined oxide would be transferred from the filter boat back into a can, hatched 
to 1,000 g (2.2lb), sealed, and sent to calorimetry. 

The plutonium oxide can would be assayed for plutonium content based on its rate of thermal generation 
using calorimeters and gamma-ray isotopic spectrometer equipment. This activity would be required to 
maintain accountability within the acid dissolution material balance area. After assay, the containers would 
be ready for final calcination. The cans containing the plutonium oxide would be placed into appropriate 
outer containers and transferred to the Building 371 loading dock. The containers would then be 
transported to the Building 707 loading dock by intra-site truck transportation, and moved to appropriate 
vault storage pending final calcination. 

The plutonium oxide cans would be transferred from the Building 707 storage vault to Module J and 
bagged into the plutonium stabilization and packaging system. The plutonium oxide would be removed 
from the cans, placed into furnaces, and calcined at 1,000°C (1,830°F) for 8 hours. The material, now 
suitable for long-term storage or transportation, would be weighed, characterized, and placed into a 3013 
inner container. This container would then be removed from the glovebox by the bagless transfer process 
and sent to calorimetry. The plutonium oxide package would be assayed for plutonium content based on 
its rate of thermal generation using calorimeters and gamma-ray isotopic spectrometer equipment. After 
assay, the containers would be placed into vault storage, pending a final disposition decision. Any 
plutonium separated would be disposed of using an immobilization process. 

Magnesium hydroxide would be added to the effluent liquid in the filtrate tank from the precipitation 
filtration step, and the tank would be mixed by sparging. The liquid and precipitate would then be drained 
onto an R-4 filter. Filtration would be achieved by pulling a vacuum through the R-4 filter and drawing 
effluent liquids into the transfer tank. The magnesium hydroxide precipitate would then be scooped into 
a filter boat in preparation for calcining. The magnesium hydroxide would be calcined at 450°C (840°F). 
In this process, the filter boat would be placed on a pneumatic lift, placed into the calcination furnace, and 
the precipitate would be heated to 450°C (840°F). Glovebox air would be drawn down through the 
precipitate at a rate of approximately 0.10 m3 (3.5 ft3) per minute during the heating cycle. After a cooling 
cycle, the calcined hydroxide would be transferred from the filter boat back into a can, hatched to 9.1 kg 
(20 lb), sealed, and bagged out into convenience cans. 

Nondestructive assay of the magnesium hydroxide would be performed to ensure requirements limit are 
met and to obtain data to ensure that required accountability procedures are followed. Nondestructive assay 
methods would be selected to ensure that the best accountability data are obtained. Assayed product 
packages would be selected for final packaging to minimize the number of shipping containers and placed 
in interim storage before being shipped to WIPP. Select~d packages would be loaded into an inner 
container and sealed before placing the container into the final outer shipping container. 
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C.6.7 Acid Dissolution with Plutonium Oxide Recovery at Los Alamos National Laboratory with 
Preprocessing at Rocky Flats for Direct Oxide Reduction Salts 

Acid dissolution processing of direct oxide reduction salts has been proposed at Los Alamos National 
Laboratory. This technology option requires salt preprocessing at Rocky Flats. 

0 Preprocessing at Rocky Flats 

The preprocessing of these salts at Rocky Flats is the same as given in Section C.6.4.2 for preprocessing 
prior to water leach. 

0 Acid Dissolution with Plutonium Oxide Recovery at Los Alamos National Laboratory 

The acid dissolution of direct oxide reduction salts at Los Alamos National Laboratory would involve 
dissolution of the salts, followed by solvent extraction to separate the plutonium from the salts, oxalate 
precipitation, and calcination to convert the plutonium compound into plutonium oxide, and hydroxide 
precipitation and calcination to convert the lean residues to filter cake. The hydroxide filtrate would be 
processed in the Liquid Waste Treatment Facility. The resulting products would be a lean transuranic salt 
waste to be shipped to WIPP and plutonium oxide to be stored in T A-55 pending a final disposition 
decision. The entire acid dissolution process would be conducted inside gloveboxes located in the Los 
Alamos Plutonium Facility in Technical Area 55. This process is considered to be a proven technology. 

The acid dissolution process is shown in Figure C-32. 

The feed materials would be unpacked and sorted in preparation for acid dissolution to dissolve the salts. 
After acid dissolution, the plutonium-bearing solution would go through solvent extraction, generating 
plutonium in the four valence state, which would then be converted prior to the precipitation step to a 
valence of three, making plutonium (ill) oxalate. The plutonium (ill) oxalate would then be converted to 
plutonium oxide by calcination. The plutonium oxide would be nondestructively assayed for accountability 
purposes, re-calcined, and stored pending a final disposition decision. The waste solutions from solvent 
extraction and oxalate precipitation would go through hydroxide precipitation and calcination. Wastewater 
from this would then be sent to the Liquid Waste Treatment Facility and the magnesium hydroxide would 
be packaged and nondestructively assayed for accountability purposes. The magnesium hydroxide would 
be packaged in the final transport/storage container and moved into interim storage pending disposal at 
WIPP. 

+ Detailed Process Description 

As required, shipping containers would be manually transferred from storage into a materials management 
room. The materials management room is designed to control airflow in the event of an inner container 
failure. The shipping container would be opened and the integrity of the packaging would be checked. If 
the packaging has not been compromised, the inner containers would be transferred to the glovebox. If the 
integrity of the inner container has been compromised, it would be overpacked with a plastic bag, prior to 
transfer to the glovebox. 

The primary feed for this process would be direct oxide reduction salts. Once the cans have been bagged 
into the glovebox, the IDCs would be verified. First, the tall cans would be opened, and then the individual 
small cans, each containing about 2,200 grams of salt, would be opened, and the contents placed into a 
dissolver. 
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The salt would be treated in the acid dissolution process on a batch basis. Acid dissolution would consist 
of mixing equal weights of water and salts, turning on both vacuum and argon sparging for the dissolver, 
and adding 12M hydrochloric acid in 200-ml increments to the process. Hydrochloric acid would be added 
in the amount of milliliters equal to four times the weight of the salts. After 30 to 45 minutes, the solution 
would be filtered and the dissolver would be washed out with an equal amount of water as was added 
previously. The wash water would be sent to the Liquid Waste Treatment Facility. The plutonium-bearing 

roduct solution would be sent to the solvent extraction feed tank. 
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Figure C-32 Acid Dissolution Process for Direct Oxide Reduction Salts at Los Alamos National 
Laboratory 

An oxidizer, in the form of sodium chlorite and water, would be added to the acid dissolution product 
solution, now called the feed solution, in the four-valence tank, while continuously mixing. Based upon 
the amount of chloride present, concentrated hydrochloric acid would then be added while continuously 
mixing the tank, to adjust the molarity to between 6 and 8M. After adjusting the molarity, the organic 
phase (composed of70% dodecane and octanol and 30% tributylphosphate) flow would be turned on and 
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then the feed solution from acid dissolution would be fed into the annular centrifugal contactors. The 
plutonium and americium would move into the organic phase, and the resulting lean acid phase would exit 
the contactors and be sent to the raffinate catch boat. The strip solution composed of 0.2M hydrochloric 
acid would then be fed into the contactors, and the plutonium would move from the organic phase into the 
dilute acid phase. The resulting product solution would exit the contactors and be sent to the product catch 
boat. Vacuum would be used to pull the raffinate and product solutions to their respective tanks. 

The plutonium-rich solution coming from solvent extraction would be transferred to the precipitation feed 
tanks, where it would be converted to the three-valence state using hydroxylamine-hydrochloride. The 
hatched material would be placed in glass agitated-precipitator columns, and oxalic acid would be added. 
After mixing for at least 30 minutes, the supernatant would be decanted and filtered into a holding tank. 
The plutonium oxalate would be drained into a filter boat. The tank would be washed with O.lM oxalic 
acid and drained through the filter. The oxalate would dry on the filter and then be transferred to a 
platinum-lined furnace can. The filtrate would be sampled and sent to hydroxide precipitation. 

The furnace can containing the plutonium oxalate would be placed into a calciner and heated to 
approximately 400°C (750°F) for an hour to decompose the plutonium oxalate to plutonium oxide and 
carbon dioxide. The plutonium oxide would then be consolidated into slip-lid cans, weighed, and 
transferred to calorimetry for nondestructive assay. The plutonium oxide would be assayed for plutonium 
content based on the rate of thermal generation using calorimeters and gamma-ray isotopic spectrometer 
equipment. After assay, the containers would be ready for final calcination. 

Plutonium oxide from the nondestructive assay step would be removed from the cans, hatched, placed into 
furnaces, and calcined at 1,000°C (1,830°F) for 4 hours. The material, now suitable for storage or 
transportation, would be weighted, characterized, and placed into a 3013 container. The material would 
be bagged out and stored at TA-55 pending a final disposition decision. Any plutonium separated would 
be disposed of using an immobilization process. 

The raffinate from solvent extraction and the filtrate from oxalate precipitation would be collected in 
separate holding tanks in preparation for plutonium removal by precipitation. Magnesium hydroxide (30% 
by weight) and raffinate or filtrate would be mixed in the precipitation tanks by sparging. The liquid and 
precipitate would then be drained onto an R-4 filter. Filtration would be achieved by pulling a vacuum 
through the R-4 filter and drawing effluent liquids into the transfer tank. The magnesium hydroxide 
precipitate would then be scooped into a filter boat in preparation for calcining. The magnesium hydroxide 
would be calcined at 450°C (840°F). After a cooling cycle, the calcined hydroxide would be transferred 
from the filter boat back into a can, hatched to 9.1 kg (20 lb ), sealed, and bagged out into convenience cans 
and nondestructively assayed. The remaining filtrate would be sent to the Liquid Waste Treatment Facility 
in Technical Area 55. Assayed product packages would be selected for final packaging to minimize the 
number of shipping containers required to be shipped to WIPP. Selected packages would be loaded into 
a pipe component and then the piped component would be loaded into the final outer shipping container. 
One pipe component would be placed into each 208-L (55-gal) drum for shipment to WIPP. 

C.7 DETAILED PROCESS DESCRIPTIONS FOR COMBINATION OF PROCESSING TECHNOLOGIES 

The process descriptions for residues that have combined, including blending and repackaging (combination) 
technologies, are essentially the same as the process descriptions given for No Action and for Processing 
without Plutonium Separation (Sections C.4 and C.5, respectively); except for the application of a variance 
to safeguards termination limits. Explanations for each of the combination processing technologies are 
provided in this section. 
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The variances to safeguards termination limits include all residues that have a plutonium content of less than 
or equal to 10 percent. Residues above 10 percent plutonium would be combined with below 10 percent 
plutonium residues to maintain the 10 percent limit on plutonium content; however, if this type of blending 
is insufficient to reach 10 percent plutonium, the above 10 percent plutonium residues may be hand-blended 
with enough virgin material to reach the 10 percent limit on plutonium content. 

C. 7.1 Combination Process for the Calcination/Cementation of Ash Residues 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the ash category have received a variance to safeguards termination limit, and are addressed in this 
process description. 

The combination process for the calcination/cementation of ash residues calcines, sand, slag and crucible, and 
inorganic ash residues. Then, along with the graphite fines, all the ash residue would be blended to no more 
than 10 percent plutonium and cemented, if necessary. The material would then be packaged for interim site 
storage and ultimate shipment to WIPP. This process would be conducted in Building 707. 

The process steps would include drum unloading and bag-in, feed preparation for calcination and calcination, 
feed preparation (including blending) for cementation, in-line nondestructive assay, mixing of ash with cement, 
cement curing and bag-out, and final drum packaging and storage. 

The description of the combination process for the calcination/cementation of ash residues is similar to the 
description of the calcination and cementation of ash residues process in the No Action Alternative, except that 
the graphite fines are not calcined, blending to 10 percent plutonium occurs, and cementation would only be 
performed if necessary. 

C.7.2 Combination Process for the Repackaging of Ash Residues 

The residues in the EIS would be divided into categories based upon similar applicable process technologies. 
The residues in the ash category have received a variance to the safeguards termination limit. In addition, 
stabilization may not be necessary, which would allow direct repack into pipe components and into drums for 
shipment to WIPP. The ash residues receiving a variance to the safeguards termination limit and not needing 
stabilization are addressed in this process description. 

Under the combination concept for the repackaging of ash residues, incinerator ash; graphite fines; sand, slag, 
and crucible; and inorganic ash residues would be blended to no more than 10 percent plutonium and repacked 
into pipe components for shipment to WIPP. The process would be conducted within a glovebox located in 
Module A, Building 707. 

The combination process for the repackaging of ash residues is shown in Figure C-33. The process steps 
would include drum unloading and bag-in, feed preparation (including blending), repackaging, and bag-out. 
The packaged material would be nondestructively assayed for accountability purposes, and packaged into pipe 
components and then into drums for shipment to WIPP. 

0 Detailed Process Description 

Drums with the capacity of208-L (55-gal) would be manually transferred from storage into a contamination 
control enclosure and unpacked. The contamination control enclosure is designed to control airflow in the 
event of a bag failure within a drum. The drums would be opened and the integrity of the packaging would 
be checked. If the packaging has not been compromised, the containers would be transferred into the 
glovebox. The containers, including outer packaging materials, would be removed from the drum and 
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bagged into the glovebox. If the integrity of the packaging has been compromised, the package would be 
overpacked with a new plastic bag prior to transfer to the glovebox. 

Feed Material ----+ 
Drum Unloading/ 

Bag-In ------ -.; --
+ 

I 
Feed Preparation/ 

Combustibles : BlendnRepackage/ 
Bag-Out I 

I ________ t ____________ l 

Nondestructive 
Assay 

~ 
Drum Packaging 
for Shipment to 

WIPP 

Glovebox 
System 
Boundary 

Figure C-33 Combination Process for the Repackaging of Ash Residues 

The feed material would be introduced into the glovebox and the IDC verified. The individual packages 
would be opened, sorted, blended to no more than 10 percent plutonium, and placed into 8.2-L (2.2-gal) 
containers. The containers would then be bagged from the glovebox. Combustible packaging materials 
from the individual packages would be bagged out of the glovebox and sent to a combustible handling 
process. Other materials would be bagged out and managed appropriately. 

Nondestructive assay would be performed and the assayed and repackaged residue containers would be 
loaded into a pipe component, one container each, which would be staged inside of a 208-L (55-gal) drum. 
These drums would be shipped to WIPP immediately. 

C. 7.3 Combination Process for the Pyro-Oxidation of Molten Salt Extraction/Electrorefining Salts 

The residues in the EIS would be divided into categories based upon similar applicable process technologies. 
The residues in the molten salt extraction/electrorefining salt category have received a variance to the 
safeguards termination limit. The molten salt extraction/electrorefining salts that have received this variance 
are addressed in this process description. 

The combination process for the pyro-oxidation of molten salt extraction/electrorefining salts pyro-oxidizes 
electrorefining salts and molten salt extraction salts to convert reactive metals to oxides. The resulting 
products would be blended to below 10 percent plutonium and would be packaged for interim site storage and 
ultimate shipment to WIPP. The pyro-oxidation process would be conducted inside gloveboxes located in 
Module A, Building 707. 

The process steps would include drum unloading and bag-in, feed preparation, blending, and staging for pyro
oxidation, pyro-oxidation and bag-out, nondestructive assay, and drum packaging for interim site storage. 
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The description of the combination process for the pyro-oxidation of molten salt extraction/electrorefining salts 
would be similar to the process description for the pyro-oxidation of pyrochemical salts, except that the salts 
would be loaded into pipe components for ultimate shipment to WIPP. (See Section C.4.2.) 

C. 7.4 Combination Process for the Repackaging of Molten Salt Extraction/Electrorefining Salts 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the molten salt extraction/electrorefining salt category have received a variance to the safeguards 
termination limit. In addition, stabilization may not be necessary, thereby allowing direct repack into pipe 
components and into drums for shipment to WIPP. The molten salt extraction/electrorefining salts receiving 
a variance to the safeguards termination limit and not needing stabilization are addressed in this process 
description. 

Under the combination concept for the repackaging of molten salt extraction/electrorefining salts, 
electrorefining salts and molten salt extraction salts would be blended to no more than 10 percent plutonium 
and repacked into pipe components for shipment to WIPP. The repack process would be conducted inside 
gloveboxes located in Module A, Building 707. 

The combination process for the repackaging of molten salt extraction/electrorefining salts is shown in 
Figure C-34. The process steps would include drum unloading and bag-in, feed preparation (including 
blending), repackaging, and bag-out. The packaged material would be nondestructively assayed for 
accountability purposes, and packaged into pipe components and then into drums for shipment to WIPP. 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be manually transferred from storage into a contamination 
control enclosure and unpacked. The contamination control enclosure is designed to control airflow in the 
event of a bag failure within a drum. The drums would be opened and the integrity of the packaging would 
be checked. If the packaging has not been compromised, the containers would be transferred into the 
glovebox. The containers, including outer packaging materials, would be removed from the drum and 
bagged into the glovebox. If the integrity of the packaging has been compromised, the package would be 
overpacked with a new plastic bag prior to transfer to the glovebox. 

The two primary feeds for this process would be: 1) electrorefining salts, and 2) molten salt extraction 
salts. These materials would be introduced into the glovebox, one stream at a time, and the IDC verified. 
The individual packages would be opened, sorted, blended to no more than 10 percent plutonium, and 
placed into 8.2-L (2.2-gal) containers. The containers would then be bagged from the glovebox. 
Combustible packaging materials from the individual packages would be bagged out of the glovebox and 
sent to a combustible handling process. Other materials would be bagged out and managed appropriately. 

Nondestructive assay would be performed and the assayed and repackaged salt containers would be loaded 
into a pipe component, one container each, which would be staged inside of a 208-L (55-gal) drum. These 
drums would be shipped to WIPP immediately. 

C. 7.5 Combination Process for the Pyro-Oxidation of Direct Oxide Reduction Salts 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the direct oxide reduction salt category have received a variance to the safeguards termination limit. 
The direct oxide reduction salts that have received this variance are addressed in this process description. 
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The combination process for the pyro-oxidation of direct oxide reduction salts pyro-oxidizes direct oxide 
reduction salts to convert reactive metals to oxides. The resulting products would be blended to below 10 
percent plutonium and would be packaged for safe interim site storage and ultimate shipment to WIPP. The 
pyro-oxidation process would be conducted inside gloveboxes located in Module A, Building 707. 
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Figure C-34 Combination Process for the Repackaging of Molten Salt Extraction/Eiectrorefining 
Salts 

The process steps would include drum unloading and bag-in, feed preparation, blending, and staging for pyro
oxidation, pyro-oxidation and bag-out, nondestructive assay, and drum packaging for interim site storage. 

The description of the combination process for the pyro-oxidation of direct oxide reduction salts is similar to 
the pyro-oxidation of pyrochemical salts process description, except that the salts would be loaded into pipe 
components for ultimate shipment to WIPP. (See Section C.4.2.) 

C. 7.6 Combination Process for the Repackaging of Direct Oxide Reduction Salts 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the direct oxide reduction salt category have received a variance to the safeguards termination limit. 
In addition, stabilization may not be necessary, thereby allowing direct repack into pipe components and into 
drums for shipment to WIPP. The direct oxide reduction salts receiving a variance to the safeguards 
termination limit and not needing stabilization are addressed in this process description. 

Under the combination concept for the repackaging of direct oxide reduction salts, direct oxide reduction salts 
would be blended to no more than 10 percent plutonium and repacked into pipe components for shipment to 
WIPP. The repack process will be conducted inside gloveboxes location in Module A, Building 707. 

The combination process for the repackaging of direct oxide reduction salts is shown in Figure C-35. The 
process steps would include drum unloading and bag-in, feed preparation, repackaging (including blending), 
and bag-out. The packaged material will be nondestructively assayed for accountability purposes, and 
packaged into pipe components and then into drums for shipment to WIPP. 
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Figure C-35 Combination Process for the Repackaging of Direct Oxide Reduction Salts 

0 Detailed Process Description 

Drums with the capacity of 208-L (55-gal) would be manually transferred from storage into a contamination 
control enclosure and unpacked. The contamination control enclosure is designed to control airflow in the 
event of a bag failure within a drum. The drums would be opened and the integrity of the packaging would 
be checked. If the packaging has not been compromised, the containers would be transferred into the 
glovebox. The containers, including outer packaging materials, would be removed from the drum and 
bagged into the glovebox. 

If the integrity of the packaging has been compromised, the package would be overpacked with a new 
plastic bag prior to transfer to the glovebox. 

The primary feed for this process would be direct oxide reduction salts. These materials would be 
introduced into the glovebox and the IDC verified. The individual packages would be opened, sorted, 
blended to no more than 10 percent plutonium, and placed into 8.2-L (2.2-gal) containers. The containers 
would then be bagged from the glovebox. Combustible packaging materials from the individual packages 
would be bagged out of the glovebox and sent to a combustible handling process. Other materials would 
be bagged out and managed appropriately. 

Nondestructive assay would be performed and the assayed and repackaged salt containers would be loaded 
into a pipe component, one container each, which would be staged inside of a 208-L (55-gal) drum. These 
drums would be shipped to WIPP immediately. 

C. 7. 7 Combination Process for the Neutralization and Drying of Aqueous-Contaminated Combustibles 

The materials in the aqueous-contaminated combustible residues category have received a variance to the 
safeguards termination limit. The processing of these residues is addressed in this technology description. 
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I The combination process for the neutralization and drying of aqueous-contaminated combustible residues 
I would remove nitric acid from the organic matrix, eliminating a possibly unstable condition. The residues
! consist of materials, such as cloth, paper, rags, coveralls, rubber, wood, and other miscellaneous materials, 
I some of which are above the safeguards termination limit for combustibles. The application of a variance to 
I the safeguards termination limit would allow shipment of this material to WIPP for disposal as transuranic 
I· waste. This process would be conducted in Room 3701 of Building 371. 
I 
I 
I 
I 
I 
I 
I 
I 

The process steps would include drum unloading and bag-in, feed preparation, neutralization and 
decant/filtration, oven drying, packaging and bag-out, nondestructive assay, and drum transfer to interim site 
storage. 

The description of the combination process for the neutralization and drying of aqueous-contaminated 
combustibles is identical to that given in Section C.4.3, Neutralization and Drying of Aqueous-Contaminated 
Combustibles. 

C. 7.8 Combination Process for the Thermal Desorption and Steam Passivation of Organic-Contaminated 
Combustibles 

The materials in the organic-contaminated combustible residues category have received a variance to the 
safeguards termination limit. The processing of these residues is addressed in this technology description. 

The combination process for the thermal desorption and steam passivation of organic-contaminated 
combustible residues would remove volatile organic contaminants from the residues and converts any 
plutonium fines present to plutonium oxide. The residues consist of materials such as wet and dry 
combustibles and leaded rubber gloves, some of which are above the safeguards termination limit for 
combustibles. The application of a variance to the safeguards termination limit would allow shipment of this 
material to WIPP for disposal as transuranic waste. This process would be conducted in Room 3701 of 
Building 371. 

The process steps would include drum unloading and bag-in, feed preparation, followed by thermal desorption 
and steam passivation, addition of absorbent, packaging and bag-out, nondestructive assay, and drum transfer 
to interim site storage. 

The description of the combination process for the thermal desorption and steam passivation of organic
contaminated combustibles is identical to that given in Section C.4.4, Thermal Desorption and Steam 
Passivation of Organic-Contaminated Combustibles. 

C. 7.9 Combination Process for the Repackaging of Dry Combustibles 

The materials in the dry combustible residues category have received a variance to the safeguards termination 
limit. The processing of these residues is addressed in this technology description. 

Under the combination concept for the repackaging of dry combustibles, repackaging of dry combustibles 
would be performed to achieve the criteria for safe interim site storage. Dry combustible residues consist of 
such materials as paper, rags, cloth, plastic, wood, surgical gloves, tape, paper, coveralls, booties, personal 
protective equipment waste, full-face masks, v-belts, polyvinyl chloride, polyethylene, polypropylene, 
supplied-air suits, and gaskets. After repackaging, the combustible residues above the safeguards termination 
limit will remain above the limit. The application of a variance to the safeguards termination limit would allow 
shipment of this material to WIPP for disposal as transuranic waste. Preparation of direct repackage residues 
would be conducted within glovebox lines in Modules D, E and F of Building 707. 
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The process steps include drum unloading and bag-in, feed preparation, repackaging and bag-out, 
nondestructive assay, and drum transfer to interim site storage. 

The description of the combination process for the repackaging of dry combustibles is identical to that given 
in Section C.4.5, Repackaging of Dry Combustibles. 

C.7.10 Combination Process for the Neutralization and Drying of Filter Media 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the filter media category have received a variance to the safeguards termination limit. The filter 
media residues with this variance that require neutralization are addressed in this technology description. 

The filter media residues with a variance to the safeguards termination limit that require neutralization include 
Ful Flo filters and certain high-efficiency particulate air filters. The combination process for the neutralization 
and drying of filter media treats the nitric acid contaminant on the residue to eliminate the potential flammable 
hazard. After drying and repackaging, these residues would remain above the safeguards termination limit, 
which would preclude shipment to WIPP without the variance. This process would be conducted in Room 
3701, Building 371. 

The process steps would include drum unloading and bag-in, feed preparation, naturalization, decanting, and 
filtration, oven drying, packaging and bag-out, nondestructive assay, and drum transfer to interim site storage. 

The description of the combination process for the neutralization and drying of filter media is identical to that 
given in Section C.4. 7, Neutralization and Drying of Filter Media Residues. 

C.7.11 Combination Process for the Repackaging of Filter Media 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the filter media category have received a variance to the safeguards termination limit. The filter 
media residues with these variances that do not require acid neutralization are addressed in this technology 
description. 

The filter media residues with a variance to the safeguards termination limit that do not require acid 
neutralization include all filter media except for Ful Flo filters and IDC 338 high-efficiency particulate air 
filters. Under the combination concept for the repackaging of filter media, the filter media would be hand
blended to no more than 10 percent plutonium and repacked into 208-liter (55-gallon) drums for shipment to 
WIPP. The repack process would be conducted inside gloveboxes located in Room 3701, Building 371. 

The combination process for the repackaging of filter media is shown in Figure C-36. The process steps 
would include drum unloading and bag in, feed preparation, repackaging (including blending), and bag-out. 
The packaged material would be placed into 208-liter (55-gallon) drums, non-destructively assayed for 
accountability purposes, and then would be ready for shipment to WIPP. 

C. 7.12 Combination Process for the Filtration and Drying of Sludge Residues 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the sludge category have received a variance to the safeguards termination limit. The sludge 
residues with this variance are addressed in this process description. 

In the combination process for the filtration and drying of sludge residues, sludges would be filtered, if 
necessary, to remove excess liquid, and then dried by mixing the remaining material with an absorbent. After 
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Figure C-36 Combination Process for the Repackaging of Filter Media 

drying and repackaging, the sludges would remain above the safeguards termination limit, which would 
preclude ultimate shipment to WIPP without the safeguard termination limit variance. This process would be 
conducted in Room 3701, Building 371. 

The process steps would include drum unloading and bag-in, feed preparation, decanting, and filtration, 
absorbent addition and bag-out, nondestructive assay, and drum packaging for interim site storage. 

The description of the combination process for the filtration and drying of sludge residues is identical to that 
given in Section C.4.8, Filtration and Drying of Sludge Residues. 

C. 7.13 Combination Process for the Repackaging of Sludge Residues 

The residues in the EIS are divided into categories based upon similar applicable process technologies. The 
residues in the sludge category have received a variance to the safeguards termination limit. The sludge 
residues with this variance that do not require filtration and drying are addressed in this technology description. 

The sludge residues with a variance to the safeguards termination limit that do not require filtration and drying 
include grease oxide, grease fluoride, and oily sludge. Under the combination concept for the repackaging of 
sludge residues, the sludges would be hand-blended to no more than 10 percent plutonium and repacked into 
208-liter (55-gallon) drums for shipment to WIPP. The repack process would be conducted inside gloveboxes 
located in Room 3701, Building 371. 

The combination process for the repackaging of sludge residues is shown in Figure C-37. The process steps 
would include drum unloading and bag-in, feed preparation, repackaging (including blending), and bag-out. 
The packaged material would be placed into 55-gallon drums, non-destructively assayed for accountability 
purposes, and then would be ready for shipment to WIPP. 

C-81 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Drum Unloading/ 
--+ Bag-In ---

Feed Material 

• Feed Preparation/ 
I_ -- Blend/Repackage/ 

Bag-Out 

! 
Nondestructive 

Assay 

• Drum Packaging 
for Shipment to 

WIPP 

Glo vebox 
em 
ndary 

______ ~/ ~yst 
I OU 

I 
I 

Combustibles 1 

-------

Figure C-37 Combination Process for the Repackaging of Sludge Residues 

C.7.14 Combination Process for the Neutralization and Drying of Glass Residues 

The materials in the glass residues category have received a variance to the safeguards termination limit. The 
processing of these residues is addressed in this technology description. 

The combination process for the neutralization and drying of glass residues would remove the nitric acid 
contaminant on the residues eliminating a possibly unstable condition. The process would consist of washing 
the materials in an alkaline solution, allowing them to drain or partially dry, and mixing the resulting solids 
with water-absorbing materials. After processing, the glass residues may remain above the safeguards 
termination limit. The application of a variance to the safeguards termination limit would allow the shipment 
of this material to WIPP for disposal as transuranic waste. The process would be conducted in Room 3701 
of Building 371. 

The process steps would include drum unloading and bag-in, feed preparation, neutralization and 
decant/filtration, oven drying, blending, if necessary, packaging and bag-out, nondestructive assay, and drum 
transfer to interim site storage. 

The description of the combination process for the neutralization and drying of glass residues is identical to 
that given in Section C.4.9, Neutralization and Drying of Glass Residues. 

C.7.15 Combination Process for the Repackaging of Graphite Residues and Inorganic Residues 

The materials in the graphite residue and inorganic residue categories have received a variance to the 
safeguards termination limit. The processing of these residues is addressed in this technology description. 

Under the combination concept for the repackaging of graphite and inorganic residues, the graphite and 
inorganic residues would be repackaged to achieve the criteria for safe interim site storage. After repackaging, 
the residues may remain above the safeguards termination limit. The application of a variance to the 
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safeguards termination limit would allow the shipment of this material to WIPP for disposal as transuranic 
waste. The process would be conducted within glovebox lines in Modules D, E and F of Building 707. 

The process steps would include drum unloading and bag-in, feed preparation, blending, if necessary, 
repackaging and bag-out, nondestructive assay, and drum transfer to interim site storage. 

The description of the combination process for the repackaging of graphite residues and inorganic residues is 
identical to that given in Section C.4.1 0, Repackaging of Graphite Residues, Inorganic Residues, and Scrub 
Alloy. 
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Los Alamos 
NATIONAL LABORATORY 

.\"t~tlur .W•Url•lf Trthnolory DiriJiort 
NMT. 7. Mail SlOP E500 
Los~. Ntw MtiiCO 87~5 
(5051 667·23ol5/ FAX 167·7066 

Mr. David W. Crawford 
NN-512 
Office of Safeguards and Security 
U.S. Department of Energy. Headquarters Germantown 
19901 Germantown Road 
Gennantown, MD 20585 

Dear Mr. Crawford: 

"'"· 1 anua.ry 22. 1996 
Rtterro: NMT-DO:(U)96·0::!0 

REFERE:\CE: "Safeguards Termination", D.\\'. Crawford, Department of 
Energy, Office of Safeguards and Security, August 22, 1995 

St:BJECT: Recomntendations for Safeguards Termination Policy 

the purpose of this correspondence is to formalize Los Alamos !'ational Laboratory (LA.'"L> 
recommendations for establishing safeguard termination limits for low grade S~M-bearing 
materials.' These recommendations are offered in response to the referenced proposal by the 
Office of Safeguards and Security (OSS). It is my underst3nding that these recommendations 
have been closely coordinated with LA.l\"L's internal safeguards and security organization. 
safeguards and security organizations at se,·eral other Department of Energy (DOE) facilities, 
LA.'"L reco\'ery process personnel who are also familiar with reco\'ery processes at other DOE 
facilities. DOE Albuquerque Operations Office (DOEIALO), and your office. 

There are two factors that make the issuance of safeguards termination limits at this juncture both 
timely and imponant. 

First. while there are a number of effons underway within DOE with the objecti\'e of 
·dispositioning SNM inventories.: only the DOEIALO Plutoruum Disposition ~1ethodology 
(PD~f), recognizes fundamental operaqonal constraints such as the need to recover and stabilize 
SNM for safety reasons,• and the operational imperath·e for distinguishin& between waste and 
product on a real-time basis (i.e., SNM-bearing materials are processed and process residuals are 
aenerated). The PDM establishes criteria for the disposition of potential excess SNM in 
inventory and SNM-bearing materials as they are proces~d. These criteria establish a 

1 SNM -Special Nuclear !\1alerials 
2 (i.e., lhe Materials-in·ln,·cntory (ML'Il) initiath·e. lhe Fissile Materials Disposition Pro,rammatic En'"ironmental 
Imp:ac1 Statement, secretarial commitments for transfer of S~"M to lAEA saferuards. the Residue Elimination 
Pro,ram at Rocky Aats. etc.) 
, The PDM v.·as developed under JUidance from DP-2:!: reference: "Plutonium Disposition Plans", C.G. Halsted, 
DP-273, Arril 18. 199.S. . 
• Reference: .Defense Nuclear Facilities Safety Board (0!\'FSB) Recommendation 9.S-l 
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framework for insuring that waste manasement and environmental concerns, processing 
constraints. proliferation issues, and economics are aJJ considered in the disposition of S:":-.1-
bearing materials. Consequently, issuance of quantitath·e safeguards termination limits at this 
time supports plutonium disposition in an important and concrete fashion. AJso, safeguards 
tem-unation limits which are derivati\'e of the degree of difficulty of reco\'ery operations not only 
satisfy the intent of the Atomic Energy Act in pre\'enting Sl\~f di,·ersion, they also confim1the 
fundamental rationale for disposition of S~~f-bearing materials. SNM-bearing materials that can 
be processed for SN~i reco\'ery using extant technologies should be retained and SN~f-bearing 
materials whose recovery is impractical due to technology limitations' should be processed for 
disposal. 

The second reason why issuance of safeguards termination limits is important is fundamental. 
Such limits sen·e as a reminder to organizations dispositioning S~~~ that there are national 
security reasons for retaining fissile material$ reJardless of whether there is presently an 
identified use for such materials, and safeguards termination limits present a consuaint to 
facilities considering discard of S!':~i-be:uing materials simply because it's easier than employing 
a reco\'ery mechanism. 

Consequently, LASL suongly endorses issuance of safeguards termination limits by your office. 
\Ve ha\'e prepared a detailed justification for recommendations for modification of the initial OSS 
proposal (see att:lchment) with which I understand you are already con"ersant. In essence. our 
recornmendations are as follows. 

• Safeguards termination limits should be a function of the degree of difficulty of the reco"ery 
process and the attracth·eness of the isotopic composition of the S~~f.6 

• Safe2uards termination limits should be \'iewed as ceilin2s below which indi\'idual facilities ... . ... 
may establish discard limits deri\'ative of reco\'ery technologies and other factors assoc:ated 
with specific material matrices. 

• Discard limits should be appro\'ed by responsible DOE field offices and such limits should be 
re-evaluated periodically to account for ad\'ances in technology and other pertinent factors. 

• OSS should be the final authority regarding any requests to discard materials exceeding 
safeguards tennination limits. Proposals to discard materials exceeding safeguards 
tennination limits should be supponed by wlnerability and security assessments prepared by 
the requesting facility or the intended disposal facility (as required by DOE Order S633.3B. 

s Technolo,y limi~tions include cxcessh-e •·aste aenention rates usociated •ilh the recovery process. refra;tory 
nature o( the material maU'ix. RCO\'CI)' economics. ALARA considerations. etc. 
' Our premise lhat. if reco,·ery is too difficult to be •·arranted suina our ad'-anccd technoloaies and (ac:ilities. then 
it is cenainly too difficult for las sophisticated Slateslaroups -panicularly if relath·cly massh-e ,.olumcs m~st be 
dj,·cned from •·utc manaaemcnt facilities before reco,·ery can c,·en ~ aucmptcd. Also. if an isotope. or the 
isotopic composition of an alloy is not suitable for proliferation purposes •·ithout funher rcfinementlcnric~:nc:nl 
(i.e .• low-enriched uranium or re:ac&or-srade plu&onium ,.s. hiJhly enriched uranium or • capons sradc phaonium). 
then ufepards &crmination limits ihould be appropria&cly hishcr for suc:h materials. 

An e• OO)po1'11.1nily E~rt()peratect by N Untve~s•ty of Cllif~ 
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It is our hope that this correspondence pro\'eS helpful in your efforts toward de\·elopment of an 
overall DOE safeguards termination policy. LAr\L recognizes the difficulties associated with 
O\'ersight of both facilities that no longer ha\ e a \'iable mission and the facilities whose 
operations remain important to national security. We also reco~:tize the difficulty associated with 
facilities dealing with low acti\'ity S~~1-bearing materials and facilities that process (or intending 
to process) \'ery high activity materials (e.g .• spent fuel or high level waste). However. for 
operational facilities il is necessary that the safeguards tennination process be coordinated with, 
and support. SN~ disposition procedures, such as the DOE/ ALO Plutonium Disposition 
Methodology. Our recommendations are intended to facilitate such coordination and support as 
well as address the issue of safeguards tennination of high-activity materials. However, lacking 
operational experience with such items, it may be that further input from ot~er facilities is 
warranted. or that safeguards termination policy for such materials should be delayed until 
facilities are fully prepared to discard such materials (i.e., at Yucca ~·1ountain. or in a ~1onitored 
Rctrie\'able Storage facility). 

If we can be of further assistance, or if you ha\'e any questions i:1 this matter. please call me at 
SOS-665·1~5 or ~fark Robinson at 505-667-6977. 

DCC:Sa\' 
Att.: As stated 
Cy: L.R. A\'ens. N~IT-6. E510 

D.L. Brandt, ~MT -4, ES 13 
K. Chidester. NMT-9, E502 
S.J. Cox. DOE/Y-12 
S.T. Croney, FSS-1:!~ E508 
P.T. Cunningham. N~1SM, Al02 
K.\V. Fife, NMT-2. E511 
T. Gafford, DOEIY•l2 
D.L. Jewel, DOEIALO/NSS 
R.B. ~iatthews, NMT-00, ESOO 
G.N. Moore, DOEIRFFO 
F.G. Pearce, FSS-10. 0728 
S. Pillay, NMT·DO, ESOO 
D. Scott, Westinghouse Hanford 
D. Shull, Westinghouse SRS 
B. Smith, P~'L 
M.A. Robinson, NMT·7, E501 
T.J. Trapp, NMSM-NM, E530 
G.J. \\'erkema. DOEIALOIWQD 
R.E. \Veineke, NMT-7, ESOl 
J.D. \\'illiams, NMT·2. ESll 
N.R. Zack. NIS-7. ES~l 
N~ff-00 File Cabinet (DCC Lcncrs) 
CIC-10. ~1S AlSO 

Regards, 

~~-~~ 
Dana C. Christe:lsen 
Deputy Dh·ision Director 
Nuclear Materials Technology Di\'ision 
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ATTACH!\IENT 

RECOM~IE~DATIOr\S FOR ~IODIFICATIOSS TO THE PROPOSED OSS 
POLICY FOR SAFEGUARDS TER~Il~ATIO~ 

1. 0 Introduc:tlon 
The Depanment of Energy (HQ) Office of Safeguards and Security (OSS) has issued draft 
concentration-based criteria for tenninati":t of safeguards on low-grade fissile materials (i.e., 
materials intended for discard as waste).· OSS has also circulated a mora tentative draft criteria 
for informal comment.• In response to CC'ncems expressed by the ~''L Nuclear ~aterials 
Technology (NMT) Waste Management a."1d En\"ironn1entaJ Compliance group (I'~·fT-7) 
regarding the initial OSS proposal.' i"MT Dh·ision organized a review by personnel ha,·ing: 

• 

• 

• 

direct experience in all recovery processes (existing or under de\·elopment) at the l.A.'l. 
plutonium processing facility (T A·5S :: 

a broad knowledge of-recovery processes at other DOE facilities: 

a broad knowledge of waste stabiJiza:!on and disposal practices and requirement~: 

• ~faterial Control and Accountability • ~fCandA) and Saf~guards and Security expenise; and, 

• Safeguards and Security and S:'\~f p:-ocessing expenise at other DOE facilities (e.g., Pacific 
Nonhwest Laboratory, the Rocky Fla:s En\"ironmental Technology Site, the Y·l2 Plant. the 
Sa\'annah River Site, etc.). 

This .analysis represents the consensus re-:ommendations of that re\iew team. The 
recommendations herein do not differ sir-.:ficantly from the original ~MT. 7 discussions. 
concerns. apd recommendations. except :~at the OSS proposal issued subsequently is also 
considered. 

2. 0 Bac:keround 
OSS has issued two proposals for safeguards tennination criteria. The proposed criteria are 
derived from the following equations: 

The variables in these equations are inteJi':eted as follows: 

Cr = maximum nuclear concentration (ppm) permitting safeguards to be terminated; 

r = 0, I. 2,.. as established to represent increasing radioactivity 
and thus difficulty of handhng (8122/95 fonnula only); 

' MSafeauards Termination", D.W. Cnv.·ford. Oepa.-uncnt of Encr,Y. Ofraec o( Safcauards and Security, Au Just 
22. 1995 
• Venion J .2. '7cnninatina SafeJUard on Disc:arda~le Nuclear Materials·. D.W. Cra,.ford. Office o( Safcruards 
and Security, not dated 
9 NMT· 7-WM/EC-95·262. '1mpaet o( Proposed C:iteria for Sare,uards Termination on TA·55 Operations. LA..,,_ 
\\':aste ~bnasement Operations. and the OOEIALO Plutonium Oi~position Methodolon". M.A. Robinson to 
D.C. Christensen, No,·embcr 29, 1995 
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y = n. n + 1. n + 2 ... for decreasing reco\'erability; and 

a = nuclear concentration (wt%) of the candidate material. 

Under these formulas. safeguards can be terminated if Cr ~ a. These fom,ulas, howe\'er, are 
difficult to conceptualize as presented. It is consequently helpful to perform some mathem3tical 
simplification and to re\'isit sensitivity analyses pro"ided by OSS to achie\'e a better understanding 
of what is being deri\·ed. 

Because the upper concentration acceptable for safeguards termination is found where C,. = a. the 
above formulas can be reduced to 

81_22f9S Formula \'ersaon !.Z 1'-ormula 

a = 1 o<r • )' • llYl a = 1 O'~Y · 1 ~v3 

where a may be described as the safeguards termination limit. 

From this formula. it is readily apparent that the concentration where safeguards can be terminated 
is a direct function of the assigned \'alues of y .(and r where applicable). Under the 8/~:!1'95 
proposal, OSS assigned a factor ofO for items ha\'ing an unshielded dose rate at 3 meters of< 15 
Rlhr. As almost all of the accountable materials considered for discard at TA-55 fall into this 
range. this formula can be funher reduced for L~''1. purposes to a= lO'.J ·tln, where the 
concentration threshold for safeguards termination is solei)' a function of y. which -again
represents difficulty of reco,·ery. OSS assigns reco"ery factors as depicted in the sensiti\'ity 
analysis below. Using a reco,·ery factor of 4 for Attracti\'eness Level D materials, safeguards 
tennination limits of 0.22 and 4.5 wt~ are obtained using the 8/22195 and 
Version 1.2 formulas, respecti\'ely.10 

Description RtCO\'tr\' 

Dirricult)· 
(\') 

3 

4 

s 
4 

a< material 
concentration 
wt~ ranp) 

a< material 
concentration 
wtCJl, range) 

A -a \'C 

materials are below this 
concentration and 
acceptable for 
safe uards termination 

10 S/22195 ronnuJa: a • 10''' 1:'~; a • JO"· 1:'': a • 10·"~: a • 10' =•': a • 0.0022 • 0.22 ~11~. 
Version 1.2 fonnu1a: a • 10·:, ·I:.,: a • JO''· •:•'; a • JO· .. ·•; a • 10· 1 ''~;a • 0.04S • ~.S ~11~. 
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It would appear from these sensitivity analyses that OSS has chosen reco\'ery factors in a manner 
intended to correlate to DOE .5633.38 Aur:~ctiveness Le\'els. That is. the proposed formulas onlv 
allow safeguards tennination on some Attractiveness Le'·el D materials and all Allracth·eness Lc,:el 
E materials. which is consistent with DOE 5633.38 and its implementation guide. However, 
while consistency with governing orders may initiaJJy seem JogicaJ and appropriate, neither of the 
resultant safeguards tennination thresholds are consistent with the realities of recovery technologies 
at operational faciHties or the real needs of facilities without operational recovery processes. In 
fact, the 0.2 wt% limit approaches (and exceeds in some 'cases) the limits of recovery technologies 
for many SNM-bearing matrices. while the S.O wt% limit appears unrelated to reco,·ery 
technologies and intended primarily to accommodate large volumes of residues at facili(ies no 
longer maintaining any recovery capabilities (i.e., RFETS). 

In reality. what is necessary is that the safeguards tcnnination limits and process (I) fulfill their 
legislati\·e mandate of pre\'enting proliferation, (2) suppon the operations of national security -
facilities, and (3) not unduly impede disposition of SN~1-be:lring materials at facilities intended for 
D~contamination and Decommissioning (DandO). Discussicns related to the derivation of· 
safeguards tcnnination limits from extant recovery technologies at operable facilities foiJow. The 
influence of specific alloys and radioactivity on safeguards t~nnination limits, and safeguards 
termination at facilities without recovery cap~bilities are dis-:usscd separately. 

3. 0 Safeauards Termination at Operational Fac:mtjes 
At operational facilities it becomes apparent that in many cases there arc no differences between 
Attractiveness Le,·el C. D, and E materials in terms of amenability to recovery processes. That is, 
plutonium in both 20 wt% and 1 wt% residue salts, for example, must be reco,·ered 11 and reco,·el')' 
efficiency is limited by the technologies a\'aiJable, as opposed to being limited strictly by the 5~~~ 
concentration in candidate materials. Plutonium in some matrices can be \'inually completely 
recovered (e.g., nitrate solutions, glo,·ebox sweepings, etc.), while reco\'ery of plutonium from 
other matrices is- constrained by a number of factors (i.e., refractory matrices, en\'ironmental 
considerations such as \\'Ute generation rates associated \\'ith the reco\'ery process, costs and 
ALARA considerations. configuration/location of SNM·bea:ing items. etc.). All of these' factors 
arc germane to the reco\'crability of SN~·f from individual matrices and therefore to the 
Attractiveness of such materials.u 

Consequently • based primarily on knowledge of extant rcco,·ery processes for SN~ 
recovery/purification technologies • it is appropriate to propose modification of OSS 's reco,·el')· 
factors in a manner deri\'ati\'e of technical reco,·cJ)' difficulties. One approach to classification of 
materials is presented in the following table. 

t • Where possible. plutonium or other SNM is aJ•·ays reco,·cred and utilized or stabilized for Jon a term storaJe for 
both nonproliferation and cn,·ironmental reasons. 
•: It is recosnized thatJh·en sufficient resources. time, and '·olumcs of S!\"M·bcarina material!.!_ufficient S!\~f can 
be reco,·ered from the most refractory mauices to constitute a threat to national security. Ho•·e,·er. this prorosal for 
deri,·ation of sare,uards termination limits is based on the rremise lhat auracth·eness of SJ'I.'M·tcarinJ materi2ls 
must t-.e directly related to difficull)· of reco,-cry and the assumrtions that DOE does no1 ha,·e infinite resources to 
aprly ao reco,·ery and lhe resources and technolo,ies posscued by enemy scatcsl,roups do nol exceed those of DOE. 

Alt EQUII ~ E~r();)e=-a!ed tly r.t..Wverlity of~ 
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Verv 
Difficult to 
Reco,·er 

racticallv 
Non- • 
recoverable 

Descri 
oluttons. c:ontanunatc 

SN~1. and SNM metal or 
oxides mixed with 
miscellaneous materials 

terns amen:1ble to 
dissolution and subsequent 
S~M separation 

tems in a hazar ous matrix 
requiring destruction 

tems requinng n1echa."lical 
separation, size reduction, 
or disassembly and 
subsequent multiple 
reco\'ery operations 

. · ~ boun in the matrix 
of solid, sintered, or 
agglomerated refractory 
materials 

• 1aterials microencapsulated 
in refractory compounds or 
in solid-solution with non
fissile alloys 

• nnrate. c~ustic, H I, or U· solutions 
• Pu contaminated with Np. Cn1, or other 

radionuclides · 
• metal fines or turnings and/or sweepings 

from machine tools or glo\"eboxes 

• orsranic solutions 
• oiis. PCB. s 
• evaporator bottoms 

A 11ters. heatin2 mantles, surtace 
contaminated plastics. metal components. 
pphite molds. combustibles. rubber 

• ~- · etched or embedded in the matrix ot 
glass or plastic 

• incinerator ash 
• previously leached solids 
• spent resins 

• Yitri Jed. bituminized, cemented, or 
po!ymer-encaps~lated materials 

To provide a cogniti\'e sense of bow reco,·erability factors relate to current operational practices. 
the following table compares specific example matrices in terms of current discard limits 
(established in 1989), safeJUardS iennination limits derived from Nuclear Material Technology 
(NMT) proposed recoverability factors, and the unh·ersal safeguards termination thresholds 
proposed by OSS. Note that in some cases ~~IT proposes significantly reducing safeguards 
termination le\"els due to improvements in reco,·ery processes since the current discard limits were 
established (i.e .• the majority of the materials designated as •'reco\'erable"). In other cases 
(primarily those matrices more amenable to stabilization for disposal than to reco\'el')', and those 
matrices whose reco\'ery generates significant \\'aste) :t\'MT proposes increasing the safeguards 
tennination threshold. If nothing else, these proposed changes should demonstrate that both 
safeJUards termination le\'els and discard limits should always be a function of extant technology 
and should be modified accordingly as technology ad,·ances. This comparison also clearly 
demonstrates that the OSS Version 1.2 proposed safeguards termination limit has no relationship to 
extant reco,·ery capabilities. 
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Comparison of Current DOEIALO Discard Limits with OSS and LA~L Proposed 
Safeguards Termination Thresholdsu 

DO£ LASL Proposed oss 8/ll/95 
~bterials ALO Mtthodolou Proposal 

Sarecuards Sareauards 
Discard Termination Termination 
Limit y Carecory Threshold y Threshold 

nitr~re solutions 3 Readily 1.0 
caustic: solutions .83 Rcco"erable 
HCI solutions .95 
Pu-U solutions 5.2~ 
Pu c:ontamin3tcd 1.4 
with Sp 

1.10 
Chloride Melt 10.88 ~ Rcco,·e~le l.~ 
~1,0 Crucibles 8.30 
SS3ndC 8.96 
Hydroxide Cake 1.10 

Ori3nics 1.73 5 Difficult to 4.6 
upj)inJ Oils 1.51 kO\'er . 2.0 ~ 

E,·aporator 
Bonoms 3.37 

HEPA tillers'• -4 6 Very 10.0 
Hcatinpnantles 8.27 Difficult 10 

Surl'xc- RCCO\'Cf 

contaminated 
plasti.:s 4.10 
Non-Pu metal 
components 3.31 
Graphite molds 4.23 
Combustibles 4.3 
Rubber 2.62 

Pu emtlfddcd in 7 Extremely 21., 
plastic: 16.0 Difficult to 
Pu etched in RecO\'Cf 
glass 10.5 
Hi,h-fll'cd 
inc:iner:uor ash 18.35 
Pre,·iously 
leached solids 7.24 
Spent resins 12.48 

Pu-Th oxide 37.78 8 Practically 46.4 
Pu-AL alloy 14.44 lmc:c)\'aable 
Pu-U fuel rods 35.12 
Pu·Zr 26.64 

'' r • 0 for LAl\"1. and OSS 8122195 proposals: concentrations upressed in '"'' 
14 The EDL's for HEPA tillers are f'.pressed in '/filter 

oss \'ersion l.l 
Proposal 

Sarecuards 
Termination 

y Threshold 

50.0 for 
~ solids; 

2.0 for 
solutions 
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What may not be immediately evident from the foregoing comparisons is ( 1) the number of factors 
that must be considered by an operation3l facility in establishing Discard Limits, (2) the significant 
number of S:\~f·bearing matrices that may fall within each recoverability category (only a relati\'e 
hand-full of examples were presented), and (3) the number of matrices th<lt may be unique to a 
f:.cility. 

The DOE Albuquerque Operations Office has issued the Plutonium Disposition Methodology 
(PDM), 1

' which requires consideration of 13 waste management, en\·ironmental, safety, 
operational, and economic factors in the dispositioning of potentially-excess SNM; 
nonproliferation issues are only one of these factors. Howe\'er, the fundamental rationale for 
establishing safeguards termination limits is essentially the same as fundamental precepts of 
environmental and waste management criteria. That is, although these arenas are diverse in their 
objecth·es, the technical rationale for achie\"ing these objecti\·es is the same: SNM should always 
be recovered to the extent technically feasible (to minimize the amount discarded and potentially 
available for diversion; to minimize the environmental insult of disposal~ the minimize the amount 
of waste aenerated. etc.). Consequently, the quantitati\'e criteria for tenninating safeguards should 
closely parallel technical reco\'ery capabilities and should suppon the PDM process overall. 

The PD~f requires that all facilities under the DOE/.~0 pur\"iew (LANL, SJ\1.., Pantex, Lll\1... 
NTS, Kansas City. Pinellas, Grand Junction)16 aMually e\·aluate potentially-excess Sm1-bearing 
materials jll in,·entory. Although LA.'\L is the most prolific generator of SN~f and S~~i-bearing 
materials within the DOEIALO facilities, this means that each facility must annually account for 
process changes and technology ad\'ances in the establishment of Discard Limits. This means that 
individual facilities may re-categorize matrices within the reco\"erability categories proposed herein 
due to technology evolution and that the genesis of new matrices due to process changes may ha,·e 
to be accounted for in tenns of Discard Limits. What this means to the establishment of safeguards 
tennination criteria is that the criteria should closely parallel extant technology, but that they should 
be established as c~ilings below which indhidual facilities may establish Discard Limits based on 
current rcco,·ezy capabilities and the other rele\·ant criteria of the PD~i. It should be noted that 
where individual facilities establish Discard Limits below the safeguards termination criteria, these 
Discard Limits b~com~. in effect, the facility-specific safeguards tennination criteria. 

4. 0 Attracth·eness of the lsotopefAIIO\' 
In addition to reco\'erability, the \"alue of specific isotopes or alloys for proliferation purposes 
should also be considered in establishing safeguards termination thresholds. For example, 
Weapons Grade Plutonium is considered far more attractive to proliferation than reactor grade 
plutonium (> 6% Pu-240 isotopic composition). This is certainly consistent with historical discard 
practices at Defense Proarams facilities, where the EDLs for Material Types (!\IT's) S3 • 83 ha\"e 
ahva)·s been significantly higher that those for MT Sl and S2. Consequently, NMT-7 proposes a 
modification to the 812219S OSS logarithmic fonnula to account .for less attractive material types. as 
follows. 

CT = 1 o<r. r• A, los•~' where A is I factor considering attractiveness of the alloy. as 
defined below. 

u "Plutonium Oisposiaion methodolory (PD~f) De'-elopment. Implementation, and Use", DOE Albuquerque 
Operations Office, October 1995; as directed by DP-22: "Plutonium disposition Plans", C':"O. Halsted. April J 8. 
199.$. 
,. M:sjor DP orcr~tions at LLNL and ~'TS are funded throu'h DOEi.-\LO but the facilities are under the pur'"icw o( 
local DOE Field Offices; "hether the PDM Ill ill be implemented at Lhcse facilities has not )C:t ~en detcnnincd. 
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It should be noted that L~~L does not propose any modification to the OSS Version 1.2 fo:mul~ 
to account for alloy attracti\'eness because our opinion is th3t this formula is unsatisfactOI)' for 
application to operational facilities. 

5. 0 Influence of Radioacth·it\' on SaCeauards Icrminatjon 
Discussions with OSS, as weiJ as the absence of radioacti\'ity factors in the Version 1.2 propos:1l. 
indicate that their is some reluctance to consider surface dose rates in the establiShment of 
safeguards termination criteria at this time. 

Although LANL has no significant experience in processing High Le\'el \\'aste or s~nt fuel. 
especially to the point where safeguards termination would be necessary, our experience with 
Molten Salt Extraction (MSE) salts with high Am-241 concentrations. Pu-238. and various neutron 
sources, does indicate that the increased difficulty in handling and transpon of higher acti\"ity 
materials should be gennane to establishing safeguards temlination criteria. simply because higher 
acti\'ity increases the difficulty of di\'ersion as well as the difficulty of recovery. LA. '1.. 
recommendations in this re2ard are. however. limited to the minor modific~tions of the radiation 
field definitions proposed by OSS. as follows. 

LANL recommends that the radioacti\"ity factors prorosed by OSS be :nodified in terms of 
definitions to account for ( 1) standard International Atomic: Energy Agency (IAEA) quantiik:ltion 
of the High Le\'el Waste threshold11

, and (2) an alternate threshold for considering radioacti,·e 
materials as posing increased handling difficulties due to penetrating radiation. First. add!ti"n of 
IAEA quantitative thresholds (i.e .. by decay heat or ac:tivity/\'olume) would simply allow materials 
to be classified for the purposes of safeguards termination without actual dose rate measurement, 
thereby potentially reducing-pers-onnel exposure. Second, the point at which shielding is 
mandatory for transpon under IAEA guidance!'. and Depanment ofTransponation (DOT) 
regulations (200 mremlhr surface dose rate) would seem to be an appropriate threshold for 
increased handling difficulty due to radioactivity (i.e .• the r = 1 threshold). 200 mremlhr is a! so 
more reflecti \'e of the point at which residue salts pose AL..1JtA concerns due to Am-241 ingrowth 
or intentional concentration. so such a threshold is more consistent with our SNM processing than 
15 Rlhr at 3 meters. Never-the-Jess. LA.&'l.. recommends allowing either Je\'el as a threshold for 
increased handling difficulties to accommodate differing conditions at individual Sl\~1 protessing 
facilities. 

< 200 mrem/tu' su 
rare!' 

actors (r) 

>2 mre 
surface dose rate, or. 
>IS RJhr at 3m 

arameters 
2 

> w/m·· decay eat, or 
> SE+4 Tbq/m3, or 
> 100 Rlhr at 3m 

" Safety Series No. 111·0-1.1. CIDssificD:ioll of RDdiOGcti,·t WDstt. lnterna&ional Alomic EnerJ)' Asency. \'ienna. 
Austria. 1994 
•• S:.fety Series No. 6, Bcsularjcns for Jbe Safe Irancpcm cf ~uC'!:lr \btcdal. lnJemational Atomie Encr'y a~enc:y. 
Vienna. Austria. 198' Edition. as amended 1990. 
"all dose r:ucs 3t'e unshielded; 100 nvem • tmS\' 
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6, Q Ouantitath·c Sum map· of LASL Prnpo:;als 
The following table detalls the safeguards termination limits deri\'ed when LANL proposed 
reco\'erability factors (y). radioactivity factors (r). and isotopic atmu:tiveness factors (A). :1re all 
considered. The safeguards termination thresholds thus deri\'ed for typical materials processed by 
Los Alamos National Laboratory (r = 0 and A= 0 and .5) :1re consistent with current technical 
capabilities. 

Safeguards Termination Thresholds (a) for Low Grade SNM-bearing :\faterials, 
Considering Reconrability (y), Radioacth·ity (r), and Attracth·eness (A) Factors 

Safeguards Termination Thresholds 
A=O. A=.S. 
U-235, U-233, Pu-239. Reactor Grade Pu (>6% Pu-
\VG-Pu :!40), Low-enriched Uranium, 

Np-237 
r=O r = 1 r - ., -- r=O lr=l r - ., --

Reco,·erability y a (wt ~):o a(wtCX) 
Readih Rc.;o"crablc 

• I 
3 0.1 0 . .2.2 OA6 0.15 0.32 0.68 

Re.:o' cr:ble ~ 0.11 0.46 1.0 0.3.2 0.68 1.5 

Oifi1cuh ro Rc.:o,·cr ) 0.46 1.0 2.2 0.68 1.5 3 . .2 

\'cry Difficult to 6 1.0 2.2 4.6 1.5 3.2 6.8 
RCCO\'CI' 
Extremely Difficult to i .2 . .2 4.6 10.0 ... , , __ 

5.8 14.7 
RCCO\'CI' 
Pra:ti.:all y Irreeo"crable 8 4.6 10.0 .21.5 6.-s- 14.7 31.6 

While LA.&~iL does not ha,·e specific experience with processing high activity materials (r = 2) for 
disposal, the safeguards termination thresholds derived for such materials do not appear 
unreasonable, although they are high in comparison to our reco\'ery experience. \Vest Valley, for 
example~ has demonstrated vitrification of ,·ery high acti\'ity actinides and fission producLS in a 6 
wto/o mixture. The \\'est V~Jey glassified prod~ct is \'ery .. hot" (>8000 remlhr surface dose rate). 
It would seem, therefore, that \'itrification of spent fuel or S~~i reco,·ered from spent fuel (which 
would not be as radioacti\'e as concentrated shon-li\'ed radionuclides) could be performed at 
concentrations in the range derived abo\'e for safeguards termination. Funher investigation by 
OSS as to what concentrations of hi&h acti\'ity SNM will be obtained when such materials are 
actually processed for disposal would seem appropriate. Such information will be necessary 
before any proposed concentration-based safeguards termination criteria for high activity SNM can 
be validated. Although safeguards termination policy that only addresses low acti\'ity materials 
could be issued as an interim measure, the number of DOE facilities workina on viuification to be 
applied to HLW or other mechanisms for disposal of spent fuel would indicate that policy 
"accounting" for such waste forms will be necessary in the relati\'ely near future. 



NMT·DO:(U)96-020 Page 12 of JJ January 22, 1996 

7. 0 Safeeuards Icrmjnatlon at Fadljtics \\~ithout Viable Rcco' CC'' Processes 
The OSS Version 1.2 proposed safesuards rennination limit appe3rs to be a "strawman" infonn:11ly 
circulated in response to :1n RFETS request for safesuards temtination at 5 wt~. The RFETS 
request is based solely on the fact that a significant ponion of the RFETS residue invenrory is in 
the <5 wt% ranse. While R.FETS circumstances are difficult (R.FETS has 3000 ks SNM in their 
residue in"entory and only minor recovery capabilities at ~est}. establishins :~n across-the-board 
safesuards termination linl.il at 50 g/kJ in order to accommodate RFETS plans ro dispose of this 
material without SNM recovery is not consistent with the DOE 5630.11 requirement to protect 
SNM from diversion and so pre\'cnt risks to national security. A number of the S~~i-bearins 
marerials at RFETS (e.J .• residue salts, hydroxide cake. etc.} could be considered ,·cry attractive 
for proliferation purposes at S wee;& concentrations. as even rudimentary recovery rechnologies can 
achieve rcl.ativeJr high reco\'ery efficiencies on some of these materials at such "rich" 
concentrations.· 

Also, as time progresses more DOE facilities whose operations ha,·e been tenninated will face 
similar problems in trying to disposition S:\~i-bearing m:11erials remaining in in,·entory or arising 
from DandO operations. An anificially-elevated slfeguards tcnnination Jimil is not an appropriate 
answer for such difficulties. There arc both operational and safeguards solutions to such 
problems. From an operational standpoint, such materials may either be sent to facilities ~ving 
existing reco\'cry capabilities. or such capacity can be developed on site or via ponable treatment 
units (such ponablc units ha\'e been successfully deployed by LANL previously). From a 
safeguards perspecti\'c, the path forward is already established. Paragraph 1.1(1) of DOE Order 
5633.38 clearly states that facilities wishing to discard significant quantities of AtU'activeness l..e\'el 
D materials can do so only if a Vulnerability Assessment demonstrates this discard does not present 
an unacceptable risk to national securicy. Such \"Uinerability assessments could be pcrfonned by 
the requesting facility or the intended disposal facility (i.e .• \\'IPP. or Yucca ~1ountain in the 
furure) could perform a \"Uinerability assessment that would accommodate the needs of multiple 
DOE facilities anticipated to encounter disposition problems similar to RFETS. 

8.0 Summar\·/Recommendations 
The across-the-board safeguards tennination thresholds proposed by OSS are not feasible for 
implementation at the Los Alamos National Laboratory or other operable Defense Programs 
facilities. To be practicable and to ha,·e a valid derivation from nonproliferation concemt, 
safeguards termination limits should be based on the degree of difficulty of SN~i recovery and the 
\'alue of specific isotopic compositions for proliferation purposes. The degree of difficulty of 
S~M reco"cry from proc:essing residues is no1 as strongly influenced by SNM concentration in 
candidate materials as it is by propenics of the candidate matrices and available technologies. 

LA..~L proposes a mechanism for deri\·ins safeauards tennination thresholds which is suongly tied 
to degree of difficulty of recovery and attracti\'eness of specific isotopes. The proposed 
methodology provides safeguards tcnnination limits wruch are consistent with extant reco\'cry 
technologies and discard limits anticipated to be de\'eloped through implementation of the 
DOE!ALO Plutonium Disposition ~fethodology [although the deri\'ed thresholds are not strictly 
consistent with the existing Economic discard Limits (EDL 's) due to ad\o·anccs in technology]. 

LA.&''L's recommendations for a path forward to issuance of OSS policy for safeguards tennination 
include: 

• Adoption of L~~L proposed modifications to the 8/22195 OSS fonnula for deri\'ation of 
safeszuards termination criteria. i.e .• C1= IOcr• 1 • 

4 ·•oa u-: If OSS is not ready to include 
... lo .., 

radioactivity as a consideration at this time. the proposed formula becomes c; = 1 Ory • .~ • '~·-

:I ORNL. 1977 
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• Strucruring policy such that safeguards termination limits are 1ssued as ceilings, below which 
indh·idual facilities may establish Discard Limits for specific matrices or groups of matrices. 

• Requiring facilities establishing Discard Limits to obtain approval for said limits from the 
responsible DOE Field Office. 

• Requiring periodic: re-evaluation of Discard Limits ro insure that advances in technology and 
changes in recovery processes are accounted for (i.e., insuring that the safeguards temunation 
proc;ess remains a function of the degree of difficulty of recovery. 

• Reinforcing the QOE 5633.38 requiren1ent to perform a '-ulnerability assessment where 
facilities without recovery technologies identify a need to discard Artracti\·eness Level 0 
materials exceeding safeguards termination limits; this requirement could be issued in 
conjunction with a provision for disposal facilities to perfonn broad \'Uinerability assessments 
that a,ccommodate anticipated discards by facilities without recovery capabilities or facilities 
slated for DandO. 

• Seeking additional input from facilities processing high acti\•ity S:-\~1-be:lfing materials as a 
rechnical basis for considering the impact of handling/transpon:uionldiversion on the overall 
de grey of difficulty of recovery. and thus the appropriate derivation of safeguards tennination 
limits for such materials. 
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MEMORANDUM FOR DISTRIBUTIO~ 

FROM: 

SL'BJECT 

~ 
EDWARD J. MCCALl '~1. Dl 
OFFICE OF SAFEGL':\RDS ..\. 

OR 
SECLRITY. ~-51 

•\DDITIO··~-\L ;..TP~.\...-r:\'E~f::SS LE\'EL E CRITERIA FOR 
~PEC!AL ,,CCLi:..\!~ '.!XrER!.-\1. :S'\\0 

The table in At~~l~hmcnt I cont:Jirts eacd;ti•"'r&c.l !nd muie descrip:1v..- intormation on IO\\'er-grade 
forms of S~M which can be dassirit·a a~ attra;~~i\" ene~s Je,·ei E thr purroses of detennining le\ els 
of safeguards prc-u:cticr.. Thi$ additional ttuidance has. evolved from Depanment of Energy 
(00Ej/Headquaners re,·iew of technical recommendations pro,ided by nuclear materiaL 
processing expens at the Los Alamos National Laboratory (LANl) ~1aterials Technology and the 
~onproliferation and International Security Di~isions for safeguards termination (see Attachment 
~ ). This review included input from Lockheed-Manin Y -12 Plant processing and safeguards 
personnel. The attached table complements existing attractiveness level information contained in 
DOE Order 5633.38. CONTROL A.~\;D ACCOUNT ABILITY OF ~UCLEAR MATERIAL. and 
its implementation guide. Using the infomlation in Attachment ~ is appropriate for defining 
additional attracti·~·l!ne~'i level E criteria since this criteria and safeguards termination thresholds 
are cl0sely ~orre1attd (refer to DOE Order 56.U.38. Chapter I. I. I.). In most cases. materials 
meeting the criteria contained in Attachrnent I ·.:an be exempted from materials accountability 
requirements such as measurements and physical inventories if all other conditions described in 
DOE Order 56.33.38. Chapter I. 1. I. are met. It is noted that cenain protection measures 
required to address non-safeguards risks such as radiological sabotage and information security 
may still be needed based upon results of a risk assessment. 

The Office of Safeguards and Security will periodically review and document recoverability and 
concentration criteria related to attractiveness level E and greater forms of SNM to reflect 
advances in SNM recovery technology and to ensure appropriateness of attractiveness level 
classifications. 

Please contact David W. Cra\\-ford at (30 1) 903-2536 if you have any questions concerning this 
guidance. 

Attachments: 

Attachment 1 : Additional Attractiveness Level E Forms and SNM Concentrations 

Attachment 2: Letter. Dana C. Christensen, Deputy Division Director. Nuclear Materials 
Technology Division..L.o\J""L. to David W. Cra~ford. Office of Safeguards and 
Securitv. SUBJECT: Recommendation for Safeguards Termination Policy, dated 
January 22. 1996 CNMT-00: (U) 96-020) and its attachment 
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ATTAC'It•v1ENT I 

ADDITIONAL ATTRACTIVENESS LEVEL E 
CRITERIA FOR SPECIAL NUCLEAR MATERIAL 

Description/Form Maximum SNM concentration 
upon which MC&A and physical 
protection can be terminated if 

conditions in DOE Order 5633.38. 
1,1,1 are met 

SNM solutions and oxides: nitrate, caustic, chloride solutions 
contaminated/impure oxides, metal fines and turnings, glovebox 0.1 
sweepmgs 

SNM amenable tQ di~lutiQn 1nd subBguent &el2aration; 
pyrochemical salts, chloride melt, hydroxide cake, floor sweepings, 0.1 
alumina, condensates, reduction residues, SS&C, MgO crucibles 

SNM in organi~ matri~es Qr r~uiring m~hani~al se12arati2n 
disa~~emblll and suflsegu~nt multiRI~ reco~~~ Ql2~rltiQn&: HEPA 0.2 
filters; organic solutions; oils and sludges; graphite or carbon scrap; 
surface contaminated plastics; metal components; combustible rubber 

SNM bound in matrix Qf ~Qiid. sintered. or aggiQmerAted refractoLY 
materials: SNM embedded in glass or plastic, high fired incinerator 0.5 
ash, spent resins, salt sludges, raffinates and sulfides 

SNM microengR~lilted in r~fracto~ com12ounds or in solid-dilutiQn; 
vitrified, bituminized, cemented, or polymer-encapsulated materials, 1.0 
SNM alloyed with refractory elements (W, Pt, Cr, stainless steel). 
ceramic/glass sa~vage 

• c~ncentrations based on LANL recommendations (see Attachment 2) 

wt% 

Maximum SNM concentration 
upon· which only physical 

protection measures equivalent to 
Category IV requirements can he 

applied if conditions in DOE 
Order 5633.38, 1.1. 1 are met• 

N/A 

0.2 

1.0 

2.0 

5.0 
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FROM 

SUBJECT: 

DAVID W. CRAWF , PROGllAM MANAGER 
MATERIALS CONTROL AND ACCOUNT ABU.. 
OFFICE OF SAFEGUARDS AND SECURITY 

DESIGNATION OF MATERIAL FORMS AND 
CONCENTRATIONS TO THE RETAINED WASTE CATEGORY 

Reference J : Memorandum from E. McCallum to Distribution, Subject: Additional 
Attractiveness Level E Criteria for Special Nuclear Material (SNM), July 22. 1996. 

llefer,ce 2: Department ofEnergy (DOE) Order S633.3B, CONTROL AND 
ACCOUNT ABn..ITY OF NUCLEAR. MATERIALS (9-7-94) 

This correspondence provides guidance on levels of protection required for special nuclear 
material (SNM) generated by processing activities or operational accidents which is deemed not 
worthy of recovery or which is deemed not CWTeDtJy recoverable but does not meet criteria 
contained in Reference l . This material, termed "retained waste." can be subjected to reduced 
protection controls as defined in this memorandum. The criteria for retained waste, based upon 
material descriptions, are contained in the table below and apply to such materials when they are 
removed from a processing material balance area (MBA). 

Reduced safeguards and security program controls for the materials forms and concentration 
range in the table below are as ronows: 

• Physical protection over retained waste should be commensurate with the safeguards 
category of the material defined in the Graded Safeguards Table (Figure 1-2, DOE Order 
5633.38) and determined in accordance to DOE Order 5633.38, Chapter 1.2. It is noted 
that the materials description and forms and maximum concentrations in the table 
J'!Presellt Attractiveness Level D material. Refer to R.eCerence 1 for physical protection 
requirements for concentrllions below those identified in the table. 

• Materials accountability information (material type, quantity, location, etc.) shall remiin 
on the site's inventory records and witbiD the Nuclear Materials Management and 
Safeguards System 



• Measurements and physical inventory requirements for the material identified in the table 
can be deferred to a time when (a) the material is removed from site or (b) the 
material is reintroduced into a processing MBA The site must provide requisite physical 
control over the material to ensure that the contents of items or containers are not altered, 
e.g., use of tamper-indicating devices, controls commensurate with 'the safeguards 
category level of the location, and limited personnel access. 

Wrth respect to c:wreat ud poteatial SNM-beariaa inventory or byproduct material selected for 
International Atomic Energy Agf:Acy (IAEA) safesuards., such materials meeting the criteria 
contained in the table can be transferred to the retained waste category. This transfer is an 
approved procedure witbiD the scope of the safeguards agreement between the U.S. and the 
IAEA The operational implication of this transfer would be that the IAEA and the·U.S. would 
consult on the adequacy of safeguards measures which should be applied to the retained waste ... In 
principle, the retained waste would be subject to verification by the IAEA, especially if the 
material is currently part.ofthe inventoJY that is currently under IAEA inspection. 

I can be reached at (301) 903-2536 if you have amy questions conceming this technical criteria 
and guidance. 

Technical Criteria for Retained Waste 

Description and Form SNM conceDtration range (wt %) 

SNM solutions and oxides >0.1 ~ o.s 
SNM amenable to dissolution and subsequent >0.2~ 1.0 
separation 

SNM alloyed with Al, Th, Zr; spent fUel ~ 1.0 

SNM in orpnic matrices; SNM requiring 
mec:banical separltioDI.disusembly and >l.O~S.O 
multiple recovery operations 

SNM bound in matrix of solid, siDtered, or >'2.0~ 1.S 
agglomerated rehctory metals 

SNM microencapsulated in rehctory >S.O~ 10.0 
compounds or in solid-dilution 
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APPENDIXD 
EVALUATION OF HUMAN HEALTH EFFECTS FROM ROUTINE 

PROCESSING/STORAGE OPERATIONS AND ACCIDENTS 

This appendix presents detailed information on the potential impacts and risks to humans associated with 
releases of radioactivity and hazardous chemicals from the proposed processing and storage technologies 
during normal operations and from postulated accidents. This information is intended to support the public 
and occupational health and safety assessments described in Chapter 4 of this Environmental Impact Statement 
(EIS). Section 0.1 provides general background information on radiation and associated health effects, as well 
as methods and general assumptions used in the assessment of normal and accident radiological impacts; 
Section 0.2 provides information on releases associated with normal operational activities, as well as ranges 
of potential radiological impacts associated with these normal operational activities at each site; Section 0.3 
provides indepth information on postulated accidents; and Section 0.4 provides information on hazardous 
chemical impacts. Information regarding potential radiological impacts resulting from intersite transportation 
is presented in Appendix E of this EIS. 

This appendix presents numerical information using engineering and/or scientific notation. For example, the 
number 100,000 can also be expressed as 1x105

• The fraction 0.00001 can also be expressed as lx10·5
• The 

following chart defines the equivalent numerical notations that may be used in this appendix. 

FRACTIONS AND MULTIPLES OF UNITS 

Multiple Decimal Equivalent Prefix Symbol 

1x106 1,000,000 mega- M 

1x103 1,000 kilo- k 

1x102 100 hecto- h 

1x10 10 deka- da 

1 x 1o·l 0.1 deci- d 

1x 10·2 0.01 centi- c 

1x1o·3 0.001 milli- m 

1x10·6 0.000001 micro- JJ. 

1x1o·9 0.000000001 nano- n 

1x10"12 0.000000000001 pi co- p 

1x10·1S 0.000000000000001 femto- f 

1 X 10"18 O.OOOOOOOOOOOOOOOQ01 atto- a 

D-1 
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D.l RADIOLOGICAL IMPACTS TO HUMAN HEALTH 

This section presents supporting information on the potential radiological impacts to humans from normal 
operations and postulated accidents. It provides the reader with background information on the nature of 
radiation (Section D.l.1), the methodology used to calculate radiological impacts (Section D.1.2), the input 
data for the various processing assessments at each site (Section D.l.3), and sample process flow diagrams/ 
tables that are coordinated with the discussions presented in Appendix C (Section D.1.4). 

D.l.l Background 

D.l.l.l Nature of Radiation and Its Effects on Humans 

0 What Is Radiation?-Radiation is energy transferred in the form of particles or waves. Humans are 
exposed constantly to radiation from the solar system and from the earth's rocks and soil. This radiation 
contributes to the natural background radiation that has always surrounded us. Manmade sources of 
radiation also exist, including medical and dental x-rays, household smoke detectors, and materials released 
from nuclear and coal-fired power plants. 

Radiation comes from the activity of atoms, which form the substance of all matter in the universe. Atoms 
are composed of even smaller particles (protons, neutrons, electrons), whose number and arrangement 
distinguish one atom from another. Atoms of different types are known as elements. There are more than 
100 natural and manmade elements. Some of these elements, such as uranium, radium, plutonium, and 
thorium, share a very important quality: they are unstable (i.e., they decay). As they change into more 
stable forms, invisible waves of energy or particles, known as ionizing radiation, are released. Radioactivity 
is the emitting of this radiation. 

Ionizing radiation refers to the fact that this energy force can ionize, or electrically charge, atoms by 
stripping off electrons. Ionizing radiation can cause a change in the chemical composition of many things, 
including living tissue (organs), which can affect the way they function. 

• Alpha (ex) particles are the heaviest type of 
ionizing radiation; despite a speed of 
approximately 16,000 kilometers/second 
(km/sec) (9,940 miles [mi]/sec), they can 
travel only several centimeters in air. Alpha 
particles lose their energy almost as soon as 
they collide with anything. They can be 
stopped easily by a sheet of paper or by the 
skin's surface. 

• Beta particles (p) are much lighter than alpha 

Radiation 
Type 

a 

13 

y 

n 

Typical 
Speed 

km/sec 

16,000 

160,000 

300,000 

39,000 . particles. They can travel at a speed up to Would be mfimte tn a vacuum 

160,000 km/sec (99,400 milsec) and can 
travel in the air for a distance of 
approximately 3 meters (m) (9.8 feet [ft]). 

Typical Travel 
Distance In Air 

(m) Barrier 

< 1 Sheet of paper or 
skin's surface 

Thin sheet of 
3 aluminum foil or 

glass 

Thick wall of 
Very Large • concrete, lead, or 

steel 

Very Large Water, Paraffin, 
Gra]>_hlte 

Beta particles can pass through a sheet of paper but may be stopped by a thin sheet of aluminum foil or 
glass. 

• Gamma rays (y) and x-rays, unlike alpha or beta particles, are waves of pure energy. Gamma rays travel 
at the speed of light (300,000 km/sec [186,000 mi/sec]). Gamma radiation is very penetrating and 
requires a thick wall of concrete, lead, or steel to stop it. 
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Aependix D-Evaluation of Human Health Effects (rom Routine Processing/Storage Operations and Accidents 

• The neutron (n) is another particle that contributes to radiation exposure, both directly and indirectly. 
The latter is associated with the gamma rays and alpha particles that are emitted following neutron 
capture in matter. A neutron has about one quarter the weight of an alpha particle and can travel at 
speeds of up to 39,000 km/sec (24,200 mi/sec). Neutrons are more penetrating than beta particles but 
less penetrating than gamma rays. 

The effects on people of radiation emitted during the disintegration (decay) of a radioactive substance 
depend on the type of radiation (alpha and beta particles and gamma and x-rays) and the total amount of 
radiation energy absorbed by the body. The total energy absorbed per unit quantity of tissue is referred to 
as absorbed dose. The absorbed dose, when multiplied by certain quality factors and factors that take into 
account different sensitivities of various tissues, is referred to as effective dose equivalent or, where the 
context is clear, simply dose. The common unit of effective dose equivalent is the roentgen equivalent man 
(rem); 1 rem equals 1,000 millirem (mrem). 

The radioactivity of an isotope decreases with time. The time it takes an isotope to lose half of its original 
radioactivity is designated its half-life. For example, a quantity of iodine-131, an isotope that has a half-life 
of 8 days, will lose one-half of its radioactivity in that amount of time. In 8 more days, one-half of the 
remaining radioactivity will be lost, and so on. Eventually, the radioactivity will essentially disappear. 
Each radioactive element has a characteristic half-life. The half-lives of various radioactive elements may 
vary from millionths of a second to millions of years. 

When a radioactive element emits a particle or gamma-ray, it often changes to an entirely different element, 
one that may or may not be radioactive. Eventually, a stable element is formed. This transformation, which 
may take several steps, is known as a decay chain. Radium, for example, is a naturally occurring 
radioactive element with a half-life of 1,622 years. It emits an alpha particle and becomes radon, a 
radioactive gas with a half-life of only 3.8 days. Radon decays first to polonium, then through a series of 
steps to bismuth, and ultimately to lead. 

0 Units of Radiation Measure-Scientists and engineers use a variety of units to measure radiation. These 
different units can be used to determine the amount, type, and intensity of radiation. Just as heat can be 
measured in terms of its intensity or effects using units of calories or degrees, amounts of radiation can be 
measured in curies (Ci), radiation absorbed dose (rad), or rem. 

• Curie-The curie, named after the French scientists Marie and Pierre Curie, describes the "intensity" of 
a sample of radioactive material. The rate of decay of 1 gram (g) of radium is the basis of this unit of 
measure. It is equal to 3.7x1010 disintegrations (decays)/sec. 

• Rad-The total energy absorbed per unit quantity of tissue 
is referred to as absorbed dose. The rad is the unit of 
measurement for the physical absorption of radiation. As 
sunlight heats pavement by giving up an amount of energy 
to it, so radiation gives up rads of energy to objects in its 
path. One rad is equal to the amount of radiation that 
leads to the deposition of 0.01 joule of energy per 
kilogram of absorbing material. 

• Rem-A rem is a measurement of the dose from radiation 
based on its biological effects. The rem is used in 

Radiation Units and Conversions 

1 Ci = 3.7x1010 sec·1 = 3.7x1010 Becquerel 
1 rad = 100 erg/g = 0.01 Gray 
1 erg = 10·7 joule 
1 Gray = 1 joule/kg = 100 rad 
1 rem = 0.01 Sievert 

measuring the effects of radiation on the body as degrees Centigrade are used in measuring the effects 
of sunlight heating pavement. Thus, 1 rem of one type of radiation is presumed to have the same 
biological effects as 1 rem of any other kind of radiation. This allows comparison of the biological effects 
of radionuclides that emit different types of radiation. 
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An individual may be exposed to ionizing radiation externally (from a radioactive source outside the body) 
or internally (from ingesting or inhaling radioactive material). The external dose is different from the 
internal dose because an external dose is delivered only during the actual time of exposure to the external 
radiation source, but an internal dose continues to be delivered as long as the radioactive source is in the 
body. For the analyses conducted in this EIS, the dose from internal exposure is calculated over 50 years 
following the initial exposure; both radioactive decay and elimination of the radionuclide by ordinary 
metabolic processes decrease the dose rate with the passage of time. 

The three types of doses calculated in this EIS are external dose, internal dose, and combined external and 
internal dose. Each type of dose is discussed separately in the following paragraphs: 

• External Dose-The external dose can result from several different pathways, all having in common the 
fact that the radiation causing the exposure is external to the body. In this EIS, these pathways include 
exposure to a cloud of radiation passing over the receptor, standing on ground that is contaminated with 
radioactivity, swimming in contaminated water, and boating in contaminated water. The appropriate 
measure of dose is called the effective dose equivalent. If the receptor departs from the source of 
radiation exposure, the dose rate will be reduced. It is assumed that external exposure occurs uniformly 
during the year. 

• Internal Dose-The internal dose results from a radiation source entering the human body through either 
ingestion of contaminated food and water or inhalation of contaminated air. In this EIS, pathways for 
internal exposure include: ( 1) ingestion of crops contaminated either by airborne radiation deposits or 
by irrigation using contaminated water sources, (2) ingestion of animal products from animals that 
ingested contaminated food, (3) ingestion of contaminated water, and (4) inhalation of contaminated air. 
In contrast to external exposure, once radiation from internal exposure enters the body, it remains there 
for a period of time that varies depending on decay and biological elimination rates. The unit of measure 
for internal doses is the committed dose equivalent. It is the internal dose that each body organ receives 
from 1 "year intake" (ingestion plus inhalation). Normally, a 50- or 70-year dose-commitment period is 
used (i.e., the 1-year intake period plus 49 or 69 years). The dose rate increases during the 1 year intake. 
The dose rate after the first year intake declines slowly as the radioactivity in the body continues to 
produce a dose. The integral of the dose rate over the 50 or 70 years gives the committed dose 
equivalent. In this EIS, a 50-year dose-commitment period was used. 

The various organs of the body have different susceptibilities to harm from radiation. The quantity that 
takes these different susceptibilities into account to provide a broad indicator of the risk to the health of 
an individual from radiation is called the committed effective dose equivalent. It is obtained by 
multiplying the committed dose equivalent in each major organ or tissue by a weighting factor associated 
with the risk susceptibility of the tissue or organ, then summing the totals. It is possible for the committed 
dose equivalent to an organ to be larger than the committed effective dose equivalent if that organ has 
a small weighting factor. The concept of committed effective dose equivalent applies only to internal 
pathways. 

• Combined External and Internal Dose-For convenience, the sum of the committed effective dose 
equivalent from internal pathways and the effective dose equivalent from external pathways is also called 
the committed effective dose equivalent in this EIS. The U.S. Department of Energy (DOE), in DOE 
Order 5400.1, calls this quantity the effective dose equivalent (DOE 1990). 

The units used in this EIS for committed dose equivalent, effective dose equivalent, and committed 
effective dose equivalent to an individual are the rem and mrem (1/1 000 of 1 rem). The corresponding unit 
for the collective dose to a population (the sum of the doses to members of the population, or the product 
of the number of exposed individuals and their average dose) is the person-rem. 
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0 Sources of Radiation-The average American receives a total of approximately 350 mrem/year (yr) from 
all sources of radiation, both natural and manmade. The sources of radiation can be divided into six 
different categories: (1) cosmic radiation, (2) terrestrial radiation, (3) internal radiation, (4) consumer 
products, (5) medical diagnosis and therapy, and (6) other sources (NCRP 1987). These categories are 
discussed in the following paragraphs: 

• Cosmic Radiation--Cosmic radiation is ionizing radiation resulting from energetic charged particles from 
space continuously hitting the earth's atmosphere. These particles, and the secondary particles and 
photons they create, are cosmic radiation. Because the atmosphere provides some shielding against 
cosmic radiation, the intensity of this radiation increases with altitude above sea level. For the sites 
considered in this EIS, the cosmic radiation ranges from 27 to 51 mrem/yr. The average dose to the 
people in the United States is approximately 27 mrem/yr. 

• External Terrestrial Radiation-External terrestrial radiation is the radiation emitted from the radioactive 
materials in the earth's rocks and soils. The external terrestrial radiation for the sites in this EIS ranges 
from 28 to 63 mrem/yr. The average dose from external terrestrial radiation is approximately 28 mrem/yr. 

• Internal Radiation-Internal radiation results from the human body metabolizing natural radioactive 
material that has entered the body by inhalation or ingestion. Natural radionuclides in the body include 
isotopes of uranium, thorium, radium, radon, polonium, bismuth, potassium, rubidium, and carbon. The 
major contributor to the annual dose equivalent for internal radioactivity are the short-lived decay 
products of radon, which contribute approximately 200 mrem/yr. The average dose from other internal 
radionuclides is approximately 39 mrem/yr. 

• Consumer Products--Consumer products also contain sources of ionizing radiation. In some products, 
such as smoke detectors and airport x-ray machines, the radiation source is essential to the products' 
operation. In other products, such as televisions and tobacco, the radiation occurs incidentally to the 
product function. The average dose from consumer products is approximately 10 mrem/yr. 

• Medical Diagnosis and Therapy-Radiation is an important diagnostic medical tool and cancer treatment. 
Diagnostic x-rays result in an average exposure of 39 mrem/yr. Nuclear medical procedures result in an 
average exposure of 14 mrem/yr. 

• Other Sources-There are a few additional sources of radiation that contribute minor doses to individuals 
in the United States. The dose from nuclear fuel-cycle facilities (e.g., uranium mines, mills, and fuel 
processing plants), nuclear power plants, and transportation routes has been estimated to be less than 
1 mrem per year. Radioactive fallout from atmospheric atomic bomb tests, emissions of radioactive 
material from DOE and Nuclear Regulatory Commission licensed facilities, emissions from certain 
mineral extraction facilities, and transportation of radioactive materials contribute less than 1 mrem/yr 
to the average dose to an individual. Air travel contributes approximately 1 mrem/yr to the average dose. 

The collective (or population) dose to an exposed population is calculated by summing the estimated doses 
received by each member of the exposed population. This total dose received by the exposed population 
is measured in person-rem. For example, if 1,000 people each receive a dose of 1 mrem (0.001 rem), the 
collective dose is 1,000 persons x 0.001 rem= 1.0 person-rem. Alternatively, the same collective dose 
(1.0 person-rem) results if 500 people each receive a dose of 2 mrem (500 persons x 2 mrem = 1 person
rem). 

0 Limits of Radiation Exposure-The amount of manmade radiation that the public may be exposed to is 
limited by Federal regulations. Although most scientists believe that radiation absorbed in small doses over 
several years is not harmful, U.S. Government regulations assume that the effects of all radiation exposures 
are cumulative. 
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Under the Clean Air Act, the exposure to a member of the general public from DOE facility releases into 
the atmosphere is limited by the U.S. Environmental Protection Agency (EPA) to a dose of 10 mrernlyr in 
addition to the natural background and medical radiation normally received (EPA 1995a). DOE also limits 
to 10 mrem the dose annually received from material released to the atmosphere (DOE 1993e). EPA and 
DOE also limit the annual dose to a member of the general public from radioactive releases to drinking 
water to 4 mrem, as required under the Safe Drinking Water Act (EPA 1992a; DOE 1993e). The DOE 
annual limit of radiation dose from all pathways to a member of the general public is 100 mrem. 
(DOE 1993e). 

Each of the three sites covered by this EIS operates below all of these limits. The average individual in the 
United States receives a dose of approximately 0.3 rem (300 mrem) per year from natural sources of 
radiation. For perspective, a modem chest x-ray results in an approximate dose of 0.006 rem (6 mrem) and 
a diagnostic pelvis and hip x-ray results in an approximate dose of0.065 rem (65 mrem) (NCRP 1987). 
An acute dose of about 450 rem ( 450,000 mrem) would result in a 50 percent chance of death. 

For people working in an occupation that involves radiation, the Nuclear Regulatory Commission and DOE 
limit doses to 5 rem (5,000 mrem) in any 1 year (NRC 1993; DOE 1993a). DOE also conventionally 
imposes a 2 rernlyr Administrative Control Limit amongst its sites in the interest of complying with As Low 
As Reasonably Achievable initiatives (DOE 1996a). 

D.l.1.2 Health Effects 

Radiation exposure and its consequences are topics of interest to the general public. For this reason, this EIS 
places much emphasis on the consequences of exposure to radiation, even though the effects of radiation 
exposure under most circumstances evaluated in this EIS are small. To provide the background for discussions 
of impacts, this section explains the basic concepts used in the evaluation of radiation effects. 

Radiation can cause a variety of ill-health effects in people. The most significant ill-health effect to depict the 
consequences of environmental and occupational radiation exposure is induction of cancer fatalities. This 
effect is referred to as "latent" cancer fatalities because the cancer may take many years to develop and for 
death to occur and may not actually be the cause of death. In the discussions that follow, all fatal cancers are 
considered latent and the term "latent" is not used. 

Health impacts from radiation exposure, whether from sources external or internal to the body, generally are 
identified as "somatic" (affecting the individual exposed) or "genetic" (affecting descendants of the exposed 
individual). Radiation is more likely to produce somatic effects than to produce genetic effects. For this EIS, 
therefore, only the somatic risks are presented. The somatic risks of most importance are the induction of 
cancers. Except for leukemia, which can have an induction period (time between exposure to carcinogen and 
cancer diagnosis) of as little as 2 to 7 years, most cancers have an induction period of more than 20 years. 

For a uniform irradiation of the body, the incidence of cancer varies among organs and tissues; the thyroid and 
skin demonstrate a greater sensitivity than other organs. Such cancers, however, also produce relatively low 
mortality rates because they are relatively amenable to medical treatment. Because of the readily available data 
for cancer mortality rates and the relative scarcity of prospective epidemiologic studies, somatic effects leading 
to cancer fatalities rather than cancer incidence are presented in this EIS. The numbers of cancer fatalities can 
be used to compare the risks among the various alternatives. 

The National Research Council's Committee on the Biological Effects of Ionizing Radiation has prepared a 
series of reports to advise the U.S. Government on the health consequences of radiation exposures. The latest 
of these reports, Health Effects of Exposure to Low Levels of Ionizing Radiation BEIR V (NAS 1990), provides 
the most current estimates for excess mortality from leukemia and cancers other than leukemia expected to 
result from exposure to ionizing radiation. This report updates the models and risk estimates provided in an 
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earlier report of the Committee, The Effects on Populations of Exposure to Low Levels of Ionizing Radiation. 
The BEIR V models were developed for application to the U.S. population. 

BEIR V provides estimates that are consistently higher than those in its predecessor BEIR III. This increase 
is attributed to several factors, including the use of a linear dose response model for cancers other than 
leukemia, revised dosimetry for the Japanese atomic bomb survivors, and additional follow-up studies of the 
atomic bomb survivors and other cohorts. BEIR III employs constant relative and absolute risk models, with 
separate coefficients for each of several sex and age-at-exposure groups; BEIR V develops models in which 
the excess relative risk is expressed as a function of age at exposure, time after exposure, and sex for each of 
several cancer categories. The BEIR III models were based on the assumption that absolute risks are 
comparable between the atomic bomb survivors and the U.S. population; BEIR V models were based on the 
assumption that the relative risks are comparable. For a disease such as lung cancer, where baseline risks in 
the United States are much larger than those in Japan, the BEIR V approach leads to larger risk estimates than 
the BEIR III approach. 

The models and risk coefficients in BEIR V were derived through analyses of relevant epidemiologic data that 
included the Japanese atomic bomb survivors, ankylosis spondylitis patients, Canadian and Massachusetts 
fluoroscopy patients (breast cancer), New York postpartum mastitis patients (breast cancer), Israel Tinea 
Capitis patients (thyroid cancer), and Rochester thymus patients (thyroid cancer). Models for leukemia, 
respiratory cancer, digestive cancer, and other cancers used only the atomic bomb survivor data, although 
results of analyses of the ankylosis spondylitis patients were considered. Atomic bomb survivor analyses were 
based on revised dosimetry with an assumed relative biological effectiveness of 20 for neutrons and were 
restricted to doses less than 400 rads. Estimates of risks of fatal cancers other than leukemia were obtained 
by totaling the estimates for breast cancer, respiratory cancer, digestive cancer, and other cancers. 

0 Risk Estimates for Doses Equal to or Greater than 20 Rem-BEIR V includes risk estimates for a 
single exposure to a high level of radiation to all people in a large population group. The estimates are 
given in terms of lifetime risks per 1.0xl06 person-rem. Fatality estimates for leukemia, breast cancer, 
respiratory cancer, digestive cancer, and other cancers are given for both sexes and nine age-at-exposure 
groups. These estimates, based on the linear model, are summarized in Table D-1. The average risk 
estimate from all ages and both sexes is 885 excess cancer fatalities per million person-rem. This value 
has been conservatively rounded up to 1,000 excess cancer fatalities per million person-rem. 

T bl D 1 L·r f Rik 100 000 p E d s· I E f10R a a e - 1 e 1me s s per ' ersons xpose to a m21e xposure o em 
Type of Fatal Cancer 

Gender Leukemiab Cancers Other Than Leukemia Total Cancers 
Male 220 660 880 

Female 160 730 890 

Average 190 695 885' 

The risk values in this table are applied to situations in which the dose received by an individual is greater than 10 rem per 
hour. The accident analyses in this EIS assumes that the rate of exposure is greater than this value if the dose received during 
the accident is greater than 20 rem. For those accidents, the risk values in Table D-1 are applied. 
These are the linear estimates, which are double the linear-quadratic estimates provided in BEIR V for leukemia at low doses 
and dose-rates. 
This value has been rounded up to 1,000 excess cancer fatalities per million person-rem. 

Source: NAS 1990. 

Although values for other health effects are not presented in this EIS, the risk estimators for nonfatal 
cancers and for genetic disorders to future generations are estimated to be approximately 200 and 260 
per million person-rem, respectively. These values are based on information presented in the 1990 
Recommendations of the International Commission on Radiological Protection (ICRP 1991) and are seen 
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to be 20 percent and 26 percent, respectively, of the fatal cancer estimator. Thus, if the number of excess 
fatal cancers is projected to be "X," the number of excess genetic disorders would be 0.26 times "X." 

0 Risk Estimates for Doses Less than 20 Rem-For doses lower than 20 rem, a linear-quadratic model 
provides a significantly better fit to the data for leukemia than a linear model, and leukemia risks were 
based on a linear-quadratic function, which reduces the effects by a factor of two over estimates that are 
obtained from a linear model. For other cancers, linear models were found to provide an adequate fit to 
the data and were used for extrapolation to low doses. The BEIR V Committee, however, recommended 
reducing these linear estimates by a factor between 2 and 10 for doses received at low dose rates. For 
this EIS, a risk reduction factor of two was adopted for conservatism. 
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Based on the preceding discussion, the resulting risk estimator would be equal to half the value observed 
for high-dose situations or approximately 500 excess fatal cancers per million person-rem (0.0005 excess 
fatal cancer per person-rem). This is the risk value used in this EIS to calculate fatal cancers to the 
general public during normal operations and also for accidents in which individual doses are less than 
20 rem. For workers, a value of 400 excess fatal cancers per million person-rem (0.0004 excess fatal 
cancer per person-rem) is used in this EIS. This lower value reflects the absence of children (who are 
more radiosensitive than adults) in the workforce. Again, based on information provided in the 1990 
Recommendations of the International Commission on Radiological Protection (ICRP 1991), the health 
risk estimators for nonfatal cancer and genetic disorders among the public are 20 percent and 26 percent, 
respectively, of the fatal cancer risk estimator. For workers, the health risk estimators are both 20 percent 
of the fatal cancer risk estimator. For this EIS, only fatal cancers are presented. 

The risk estimates may be applied to calculate the effects of exposing a population to radiation. For 
example, in a population of 100,000 people exposed only to natural background radiation (0.3 rernlyr), 
15 latent cancer fatalities per year would result from this radiation (100,000 persons x 0.3 rernlyr 
x 0.0005 latent cancer fatalities per person-rem= 15 latent cancer fatalities/yr). 

Calculations of the number of excess cancer fatalities associated with radiation exposure do not always 
yield whole numbers; calculations may yield numbers less than 1.0, especially in environmental 
applications. For example, if a population of 100,000 were exposed as described in the previous 
paragraph but to a total dose of only 0.001 rem, the collective dose would be 100 person-rem, and the 
corresponding estimated number oflatent cancer fatalities would be 0.05 (100,000 persons x 0.001 rem 
x 0.0005 latent cancer fatalities/person-rem= 0.05 latent cancer fatalities). 

For latent cancer fatalities less than 1.0, the estimated 0.05 latent cancer fatalities is a statistical 
estimate-0.05 is the average number of deaths that would result if the same exposure situation were 
applied to many different groups of 100,000 people. In most groups, no person (0 people) would incur 
a latent cancer fatality from the 0.001 rem dose each member would have received. In a small fraction 
of the groups, 1 latent cancer fatality would result; in exceptionally few groups, 2 or more latent cancer 
fatalities would occur. The average number of deaths over all the groups would be 0.05 latent cancer 
fatalities (just as the average of 0, 0, 0, and 1 is 114, or 0.25). The most likely outcome is 0 latent cancer 
fatalities. 

These same concepts apply to estimating the effects of radiation exposure on a single individual. 
Consider the effects, for example, of exposure to background radiation over a lifetime. The "number of 
latent cancer fatalities" corresponding to a single individual's exposure over a (presumed) 72-year 
lifetime to 0.3 rernlyr is the following: 

1 person x 0.3 rernlyr x 72 yr x 0.0005 latent cancer fatalities/person-rem= 0.011latent cancer fatalities. 

Again, this is a statistical estimate; that is, the estimated effect of background radiation exposure on the 
exposed individual would produce a 1.1 percent chance that the individual might incur a latent cancer 
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fatality caused by the exposure over his full lifetime. Presented another way, this method estimates that 
approximately 1.1 percent of the population might die of cancers induced by background radiation 
(DOE 1996a). 

D.1.2 Methodology for Estimating Radiological Impacts 

The radiological impacts of normal operations and postulated accidents of processing/storage facilities were 
calculated using Version 1.485 of the GENII computer code, which will remain the latest version of the code 
available until the 1998-1999 timeframe (PNNL 1997). Site-specific and technology-specific input data were 
used, including location, meteorology, population, food production and consumption, and source terms. 
Section D.1.2.1 briefly describes GENII and outlines the approach used for normal operations. The approach 
used for design basis accidents is discussed later in Section D.3. 

D.1.2.1 GENII Computer Code 

The GENII computer model, developed by Pacific Northwest Laboratory, is an integrated system of various 
computer modules that analyze environmental contamination resulting from acute or chronic releases to, or 
initial contamination in, air, water, or soil. The model calculates radiation doses to individuals and 
populations. The GENII computer model is well documented for assumptions, technical approach, 
methodology, and quality assurance issues (PNL 1988). The GENII computer model has gone through 
extensive quality assurance and quality control steps, including comparing results from model computations 
with those from hand calculations and performing internal and external peer reviews. Recommendations given 
in these reports were incorporated into the final GENII computer model, as deemed appropriate. 

For this EIS, only the ENVIN, ENV, and DOSE computer modules were used. The codes are connected 
through data transfer files. The output of one code is stored in a file that can be used by the next code in the 
system. 

0 ENVIN-The ENVIN module of the GENII code controls the reading of input files and organizes the 
input for optimal use in the environmental transport and exposure module, ENV. The ENVIN code 
interprets the basic input, reads the basic GENII data libraries and other optional input files, and 
organizes the input into sequential segments based on radionuclide decay chains. 

A standardized file that contains scenario, control, and inventory parameters is used as input to ENVIN. 
Radionuclide inventories can be entered as functions of releases to air or water, concentrations in basic 
environmental media (air, soil, or water), or concentrations in foods. If certain atmospheric dispersion 
options have been selected, this module can generate tables of atmospheric dispersion parameters that 
will be used in later calculations. If the finite plume air submersion option is requested in addition to the 
atmospheric dispersion calculations, preliminary energy-dependent finite plume dose factors are prepared 
as well. The ENVIN module prepares the data transfer files that are used as input by the ENV module; 
ENVIN generates the first portion of the calculation documentation-the run input parameters report. 

0 ENV-The ENV module calculates the environmental transfer, uptake, and human exposure to 
radionuclides that result from the chosen scenario for the user-specified source term. The code reads the 
input files from ENVIN and then, for each radionuclide chain, sequentially performs the precalculations 
to establish the conditions at the start of the exposure scenario. Environmental concentrations of 
radionuclides are established at the beginning of the scenario by assuming decay of preexisting sources, 
considering biotic transport of existing subsurface contamination, and defining soil contamination from 
continuing atmospheric or irrigation depositions. For each year of postulated exposure, the code then 
estimates the air, surface soil, deep soil, groundwater, and surface water concentrations of each 
radionuclide in the chain. Human exposures and intakes of each radionuclide are calculated for 
(1) pathways of external exposure from finite atmospheric plumes; (2) inhalation; (3) external exposure 
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from contaminated soil, sediments, and water; ( 4) external exposure from special geometries; and 
(5) internal exposures from consumption of terrestrial foods, aquatic foods, drinking water, animal 
products, and inadvertent intake of soil. The intermediate information on annual media concentrations 
and intake rates are written to data transfer files. Although these may be accessed directly, they are 
usually used as input to the DOSE module of GENII. 

0 DOSE-The DOSE module reads the intake and exposure rates defined by the ENV module and 
converts the data to radiation dose. 

D.l.2.2 Data and General Assumptions for Normal Operations and Postulated Accidents 

To perform the dose assessments for this EIS, different types of data were collected and/or generated. In 
addition, calculational assumptions were made. This section discusses both the data collected and/or generated 
for use in performing the dose assessments and the assumptions made for this EIS. 

0 Meteorological Data-The meteorological data used for all sites discussed in this EIS were in the form 
of joint frequency data files. A joint frequency data file is a table listing the fractions of time the wind 
blows in a certain direction, at a certain speed, and within a certain stability class. The joint frequency 
data files were based on measurements taken over a period of several years at different locations and 
heights on each of the sites. Average annual meteorological conditions (averaged over the measurement 
period) were used for normal operations. 

0 Population Data-Population distributions were based on site-provided information and on the 1990 
Census of Population and Housing data (DOC 1992). Projections were determined for the year 2000 
(approximate midlife of operations) for areas within 80 km (50 mi) of the proposed facilities at each 
candidate site. The site population in 2000, assumed to be representative of the population over the 
operational period evaluated, was used in the impact assessments. The population was spatially 
distributed on a circular grid with 16 directions and 10 radial distances up to 80 km (50 mi). The grid 
was centered on the facility from which the radionuclides were assumed to be released. 

0 Source Term Data-The source terms (quantities of radionuclides released to the environment over a 
given period) for each alternative were estimated based on experience with similar facility operations and 
safety analysis assessments. The source terms used to generate the estimated impacts of normal 
operations are provided in Section D.2 for the processing/storage processes examined in this EIS. 

0 Food Production and Consumption Data-Data from the 1987 and 1992 Censuses of Agriculture 
(DOC 1988; DOC 1993) were used to generate site-specific data for food production. Food production 
was spatially distributed on the same circular grid used for the population distributions. The consumption 
rates used in GENII were those for the maximum individual and average individual. People living within 
the 80-km (50-mi) assessment area were assumed to consume only food grown in that area. 

0 Calculational Assumptions-Dose assessments were performed for both members of the general public 
and workers for each site examined in this EIS. These assessments were made to determine the 
incremental doses that would be associated with the alternatives addressed in this EIS. Doses for 
members of the public were calculated for two different types of receptors: the maximally exposed offsite 
individual and the general population living within 80 km (50 mi) of the facility. The maximally exposed 
individual associated with the alternatives addressed in this EIS was assumed to be located at a position 
on the site boundary that would receive the highest dose during normal operations or during a postulated 
accident of a given alternative. Similarly, an 80-km (50-mi) population dose was calculated for each 
operating processing/storage facility at the sites. 
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To estimate the radiological impacts from incident-free (normal) operations of processing/storage 
facilities, the following additional assumptions and factors were considered in using GENII: 

• Ground surfaces were assumed to have no previous deposition of radionuclides. 

• The annual external exposure time to the plume and to soil contamination was 0.7 year for the 
maximally exposed offsite individual (NRC 1977). 

• The annual external exposure time to the plume and to soil contamination was 0.5 year for the 
population (NRC 1977). 

• The annual inhalation exposure time to the plume was 1.0 year for the maximally exposed individual 
and general population (NRC 1977). 

• The exposed individual or population was assumed to have the characteristics and habits 
(e.g., inhalation and ingestion rates) of the adult human. 

• A semi-infinite/finite plume model was used for air immersion doses. Other pathways evaluated were 
ground exposure, inhalation, ingestion of food crops, and ingestion of contaminated animal products. 
Drinking water, aquatic food ingestion, and any other pathways that may involve liquid exposure are 
not examined because all releases are to the air. 

• Reported stack heights were used for atmospheric releases. The resultant doses were conservative, as 
use of the actual stack height instead of the effective stack height negates plume rise. 

• The calculated doses were 50-year committed doses from 1 year of intake. 

To estimate the radiological impacts from postulated accident scenarios, the following assumptions and 
factors were considered in using GENII (an extensive discussion of these assumptions is presented in 
Section D.3.3.1): 

• Ground surfaces were assumed to have no previous deposition of radionuclides. 

• The external exposure time to soil contamination was 0. 7 year for the maximally exposed offsite 
individual and the general population. 

• The exposed individual or population was assumed to have the characteristics and habits (e.g., 
inhalation and ingestion rates) of the adult human. 

• Drinking water, aquatic food ingestion, and any other pathways that may involve liquid exposure are 
not examined because all releases are to the air. 

• A semi-infinite plume model was used for air immersion doses. 

• Reported stack heights were used for atmospheric releases and were assumed to be the effective stack 
height. The resultant doses were conservative, as use of the actual stack height negates plume rise. 

The exposure, uptake, and usage parameters used in the GENII model for normal operations are provided 
in Table D-2 through Table D-4. The parameters used for postulated accidents are presented in 
Table D-5 through Table D-7. 
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T bl D 2 GENIIE a e - ~osure p t t PI arame ers o umesan d S "I C ta . f (N 01 on mma Ion orma 10 f •pera IODS ) 
Maximum Individual General Population 

External Exposure Inhalation of Plume External Exposure Inhalation of Plume 

Soil Exposure 
Plume Contamination Time 
(hours) (hours) (hours) 

6,136 6,136 8,766 

cm3/sec =cubic centimeter per second 
Source: PNL 1988, NRC 1977. 

Breathing 
Rate 

(cm 3/sec) 

270 

Soil Exposure Breathing 
Plume Contamination Time Rate 
(hours) (hours) (hours) (cm3/sec) 

4,383 4,383 8,766 270 

T bl D 3 GENIIU a e - s~e p t ~ c arame ers or f onsum_pliOn o fT t"IF d(N erres na 00 orma 10 f •pera IODS ) 
Maximum Individual General Population 

Holdup Holdup 
Growing Yield Time Consumption Growing Yield Time Consumption 

(kglm 2
) (kglm2

) Food Type Time (days) (days) Rate (kglyr) 

Leafy Vegetables 90.0 1.5 1.0 

Root Vegetables 90.0 4.0 5.0 

Fruit 90.0 2.0 5.0 

Grains/Cereals 90.0 0.8 180.0 

kg/m2 = kilogram per square meter kg/yr = kilogram per year 
Source: PNL 1988. 

30.0 

220.0 

330.0 

80.0 

Time (days) (days) Rate (kg/yr) 

90.0 1.5 14.0 15.0 

90.0 4.0 14.0 140.0 

90.0 2.0 14.0 64.0 

90.0 0.8 180.0 72.0 

T bl D-4 GENII U a e sage p t arame ers ~ c or onsumptmn o fA" IP d ts(N mma ro uc orma 10 f •pera IODS ) 

Stored Feed 

Holdup Growing 
Food Consumption Time Diet Time 
Type Rate (kglyr) (days) Fraction (days) 

Maximum Individual 

Beef 80.0 15.0 0.25 90.0 

Poultry 18.0 1.0 1.00 90.0 

Milk 270.0 1.0 0.25 45.0 

Eggs 30.0 1.0 1.00 90.0 

General Population 

Beef 70.0 34.0 0.25 90.0 

Poultry 8.5 34.0 1.0 90.0 

Milk 230.0 3.0 0.25 45.0 

Eggs 20.0 18.0 1.0 90.0 

kg/yr = kilogram per year kg/m2 = kilogram per square meter 
Source: PNL 1988. 
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Yield 
(kglm2

) 

0.80 

0.80 

2.00 

0.80 

0.80 

0.80 

2.00 

0.80 

Fresh Forage 

Stor4ge Growing Storage 
Time Diet Time Yield Time 
(days) Fraction (days) (kglm.') (days) 

180.0 0.75 45.0 2.00 100.0 

180.0 -- -- -- --
100.0 0.75 30.0 1.50 0.00 

180.0 -- -- -- --

180.0 0.75 45.0 2.00 100.0 

180.0 -- -- -- --
100.0 0.75 30.0 1.50 0.00 

180.0 -- -- -- --
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T bl D 5 GENIIE a e - xposure p t t PI arame ers o umesan d S 'I C t t' (P t I t d A 'd ts) 01 on amma 1on os u a e CCI en 
Maxiftutm,lndivi411al 

External bposure lnludation ,of Plume 

Still 
Plume ConJtunination ,, Exposure Time 
(hiJun) (haurs) (h,un) 

0.00 6,136 100% of 
Release Time 

cm3/sec =cubic centimeter per second 
Source: PNL 1988, NRC 1977. 

Breathing 
Rate 

(tm31set) 

330 

General Population 

External Exposure Inhalation of Plume 

Soil Breathing 
Plume Contamination Exposure Rate 
(hours) (hours) Time (hours) (cm%ec) 

0.00 6,136 100% of 330 
Release Time 

Table D-6 GENII Usage Parameters for Consumption of Terrestrial Food (Postulated Accidents) 
Maximum Individual General Population 

Growing Holdup Growing Holdup 
Time Yield Time Consumption · Time Yield Time Consumption 

Food Type (days) (kglm2
) (days) Rate (kglyr) 

Leafy Vegetables 90.0 1.5 1.0 30.0 

Root Vegetables 90.0 4.0 5.0 220.0 

Fruit 90.0 2.0 5.0 330.0 

Grains/Cereals 90.0 0.8 180.0 80.0 

kg/m2 = kilogram per square meter kg/yr = kilogram per year 
Source: PNL 1988. 

(days) (kglm2
) (days) Rate (kglyr) 

90.0 1.5 14.0 15.0 

90.0 4.0 14.0 140.0 

90.0 2.0 14.0 64.0 

90.0 0.8 180.0 72.0 

T bl D-7 GENII U a e sag_e p t f c arame ers or t' onsump11on o fA ' I P d ts (P t I t d A 'd ts) mma ro uc os u a e CCI en 

Stored Feed 

Holdup Growing 
Food Consumption Time Diet Time Yield 
Type Rate (kg!yr) (days) Fraction (days) (kglm2

) 

Maximum Individual 

Beef 80.0 15.0 0.25 90.0 0.80 

Poultry 18.0 1.0 1.00 90.0 0.80 

Milk 270.0 1.0 0.25 45.0 2.00 

Eggs 30.0 1.0 1.00 90.0 0.80 

General Population 

Beef 70.0 34.0 0.25 90.0 0.80 

Poultry 8.5 34.0 1.0 90.0 0.80 

Milk 230.0 3.0 0.25 45.0 2.00 

Eggs 20.0 18.0 1.0 90.0 0.80 

kg/yr = kilogram per year kg/m2 = kilogram per square meter 
Source: PNL 1988. 

Fresh Forage 

Storage Growing Storage 
Time Diet Time Yield Time 
(days) Fraction (days) (kglm2) (days) 

180.0 0.75 45.0 2.00 100.0 

180.0 -- -- -- --
100.0 0.75 30.0 1.50 0.00 

180.0 -- -- -- --

180.0 0.75 45.0 2.00 100.0 

180.0 -- -- -- --
100.0 0.75 30.0 1.50 0.00 

180.0 -- -- -- --

Workforce doses (on a weekly basis) directly associated with processing/storage normal operations were 
taken from reports prepared by Rocky Flats, the Savannah River Site, and Los Alamos National 
Laboratory. To obtain the total workforce dose associated with a particular processing/storage process 
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over its operational interim, the reported weekly dose is multiplied by the estimated number of weeks the 
particular process is to be in effect. 

Radiological impacts to workers from postulated accident scenarios were evaluated at onsite locations 
where a given incident would cause the highest dose. For conservatism, the maximally exposed onsite 
worker was assumed to have an inhalation exposure time of 5 minutes and an external exposure time to 
soil contamination of 20 minutes. For a ground-level release accident, a maximally exposed onsite 
worker was assumed to be 100 meters from a given release point; for an elevated release, the worker was 
situated between 200 and 500 meters, depending on the given site's atmospheric dispersion 
characteristics. All doses to workers include a component associated with the intake of radioactivity into 
the body and another component resulting from external exposure to direct radiation. 

D.1.2.3 Health Effects Calculations 

In this EIS, the collective combined effective dose equivalent is the sum of the collective committed effective 
dose equivalent (internal dose) and the collective effective dose equivalent (external dose), as explained in 
Section 0.1.1.1. Doses calculated by GENII were used to estimate health effects using the risk estimators 
presented in Section 0.1.1.2. The incremental cancer fatalities in the general population and in groups of 
workers caused by radiation exposure were, therefore, estimated by multiplying the collective combined 
effective dose equivalent by 0.0005 and 0.0004 fatal cancers/person-rem, respectively, for normal operations 
and also for accidents in which doses to members of the population were less than 20 rem. For situations in 
which the dose was greater than 20 rem, these factors were doubled. Although health risk factors are statistical 
factors and not strictly applicable to individuals, they have been used in the past to estimate the incremental 
risk to an individual from exposure to radiation. Therefore, the factor of 0.0005 and 0.0004 per rem of 
individual committed effective dose equivalent for a member of the public and for a worker, respectively (or 
double these values for individual doses greater than 20 rem), have also been used in this EIS to calculate the 
individual's incremental fatal cancer risk from exposure to radiation. 

For the public, the health effects expressed in this EIS are the risk of fatal cancers to the maximally exposed 
individual and the number of fatal cancers to the 80-km (50-mi) population from exposure to radioactivity 
released from any site over the full operational period. For workers, the health effects expressed are the risk 
to the average worker at a site and the number of fatal cancers to all workers at that site over the full period 
of site operations. 

D.1.2.4 Uncertainties 

The sequence of analyses performed to generate the radiological impact estimates from normal operation 
include: (1) selection of normal operational modes, (2) estimation of source terms, (3) estimation of 
environmental transport and uptake ofradionuclides, (4) calculation of radiation doses to exposed individuals, 
and (5) estimation of health effects. There are uncertainties associated with each of these steps. Uncertainties 
exist in the way the physical systems being analyzed are represented by the computational models and in the 
data required to exercise the models (due to measurement errors, sampling errors, or natural variability). 

In principle, one can estimate the uncertainty associated with each source and predict the remaining uncertainty 
in the results of each set of calculations. Thus, one can propagate the uncertainties from one set of calculations 
to the next and estimate the uncertainty in the final results. However, conducting such a full-scale quantitative 
uncertainty analysis is neither practical nor a standard practice for a study of this type. Instead, the analysis 
is designed to ensure-through judicious selection of release scenarios, models, and parameters-that the 
results represent the potential risks. This is accomplished by making conservative assumptions in the 
calculations at each step. The models, parameters, and release scenarios used in the calculations are selected 
in such a way that most intermediate results and, consequently, the final estimates of impacts are greater than 
what would be expected. As a result, even though the range of uncertainty in a quantity might be large, the 
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value calculated for the quantity is close to one of the extremes in the range of possible values, so that the 
chance of the actual quantity being greater than the calculated value is low (or the chance of the quantity being 
less than the calculated value if the criteria are such that the quantity has to be maximized). This has been the 
goal of the radiological assessment for normal operations in this study (i.e., to produce results that are 
conservative). 

The degree of conservatism in the calculated results is closely related to the range of possible values the 
quantity can have. This range is determined by what can be expected to realistically occur. Thus, the only 
processes considered are those credible for the conditions under which the physical system being modeled 
operates. This consideration has been employed for normal operation analyses. 

Uncertainties are also derived from the lack of engineering design data for facilities that are only conceptual. 
Although the radionuclide composition of source terms are reasonable estimates, there are uncertainties in the 
radionuclide inventory and release reactions that affect estimated impacts. 

D.1.3 Radiological Impact Assessment Data 

This section presents the various site-dependent GENII input data required for quantifying the potential 
radiological impacts associated with the processing/storage alternatives discussed in this EIS. Agricultural 
data, population data, meteorological data, and atmospheric dispersion characteristics are presented for Rocky 
Flats, the Savannah River Site, and Los Alamos National Laboratory. 

0 Agricultural Data-Agricultural food production data (wheels) were generated based on the results of 
the 1987 and 1992 U.S. Censuses of Agriculture (DOC 1988; DOC 1993). The wheel was generated by 
combining the fraction of a county in each segment (e.g., south, southwest, north-northeast) and the 
county production of the eight food categories analyzed by GENII (leafy vegetables, root vegetables, 
fruits, grains, beef, poultry, milk, and eggs). Each county's food production (in kilograms) was assumed 
to be distributed uniformly over the given county's land area. These categorized food wheels are fed into 
GENII as an input file and are used in the assessment of doses to a given general population from the 
ingestion pathway. For further discussion, see Section D.1.2.2. 

0 Population Data-Population data (wheels) were generated based on the 1990 U.S. Census of 
Population and Housing (DOC 1992). For each block in the 1990 census, the population was assigned 
a distance and direction from the release point; then the block's population was projected based on state 
estimates of county growth rates through the year 2000. The population in each segment (e.g., south, 
southwest, north-northeast) was cumulated over all the blocks in the census. These population wheels 
are fed into GENII as an input file and are used in the assessment of a total dose incurred to a given 
general population. For further discussion, see Section D.1.2.2. 

0 Meteorological Data-Meteorological data (i.e., Joint Frequency Distributions) were based on 
measurements of the fractions of time (given as percentages) the wind blows in a certain direction, at a 
certain speed, and within a certain stability class for each site examined within this EIS. These data are 
fed into GENII as an input file and are used in the evaluation of xtQ or E/Q values (these values represent 
radioisotope concentrations divided by the rates at which they are emitted to the environment), which are 
used to determine the total dose incurred to a given general population, an offsite maximally exposed 
individual, or an onsite worker. 

D.1.3.1 Radiological Impact Assessments at Rocky Flats 

This section presents the radiological impact input data used in the assessment of the various processing/ 
storage alternatives at Rocky Flats. For purposes of radiological impact modeling, the Rocky Flats analyses 
assumed that Buildings 707 and 371 would be the locations from which radioactive effluents would be 
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released. Table D-8 presents the characteristics of both these release points, including location, release height, 
minimum distance, and annual average dispersion to the site boundary in each of 16 directions. 

Table D-8 Release Point Characteristics, Direction, Distance, and Atmospheric Dispersion at the 
R k Fl ts s·t B d oc •Y a 1 e oun ary 

Release Location Buildinf( 707 Building 371 
Latitude a 39.89° 39.89° 
Longitude a -105.20° -105.20° 

Release Height 12.4 m 44.2m 

Distance and Atmospheric Dispersion at Site Boundary 
Buildinll 707 Building_ 371 

Direction Distance (m) z!Q(seclm3
) Distance (m) 

N 2,350 l.Ox10-7 2,310 

NNE 2,540 7.6xl0·8 2,340 

NE 2,730 5.3xl0·8 2,720 

ENE 3,120 3.9x10·8 3,270 

E 3,060 3.0x1o-s 3,620 

ESE 3,120 3.2xl0·8 3,720 

SE 2,880 5.0x1o-s 3,220 

SSE 2,440 7.5x1o-s 2,670 

s 2,380 8.9xl0·8 2,610 

SSW 2,440 l.Ox10-7 2,460 

sw 2,140 1.3x10·7 1,610 

WSW 1,940 2.1x10·7 1,740 

w 2,980 1.3x10·7 2,560 

WNW 3,030 1.3x10·7 2,620 

NW 2,930 8.9xl0·8 2,360 

NNW 2,410 l.lxl0-7 2,360 

yjQ =Radioisotope concentrations divided by the rates at which they are emitted to the environment 
sec/m3 = seconds per cubic meter 

z!Q (sec/m 3
) 

2.5x10-7 

2.0x10·7 

l.lxl0-7 

8.1x10"8 

5.6xl0·8 

6.0x1o-s 

l.Oxl0-7 

1.7x10·7 

2.2x10·7 

2.5x10·7 

6.0x1o·7 

7.1x10·7 

3.8x10-7 

3.6xl0·7 

3.1xl0·7 

2.7x10-7 

' The distance between Buildings 707 and 371 is approximately 500 meters. Because of this small distance, the coordinates are 
the same to the accuracy given. 

Source: DOE J995b, DOE 1996e, PNL 1988. 

Descriptions of population and foodstuff distributions centered on Rocky Flats are provided in Table D-9 and 
Table D-10, respectively. The joint frequency distribution used for the dose assessment (presented in 
Table D-11) was based on the meteorological measurements for 1994 and 1996 taken from the meteorological 
tower at Rocky Flats at the 10-m (33-ft) height. 

a e - oc•y a T bl D 9 R k Fl ts P opu a Ion a u 0 m mi or I f D ta 0 tt 80 k (50 ")f Y ear 2000 
Distance (miles) 

Direction 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total 
s 0 0 164 466 519 10,777 41,364 18,942 4,306 3,544 80,082 

ssw 0 0 164 308 229 438 12,822 8,927 2,551 1,945 27,384 

sw 0 0 90 56 61 499 3,682 1,227 1,054 1,281 7,950 

WSW 0 0 21 55 58 500 1,623 2,765 1,890 8,392 15,304 

w 0 0 53 68 58 496 3,898 1,343 1,112 893 7 921 

WNW 0 0 21 53 66 418 1,497 1,604 388 1,833 5,880 

NW 0 0 38 35 144 970 1,490 3,322 5 2,599 8,603 

NNW 0 0 73 81 211 58,878 29,949 4,208 7,627 5,545 106,572 

N 0 0 46 94 493 8 207 21 684 17 222 50 176 115 674 213 596 
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Distance (miles) 
Direction 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total 
NNE 0 0 77 143 595 21,060 22,519 34,494 8,747 11,876 99,511 

NE 0 0 107 410 200 15,797 3,852 3,772 2,631 85,090 111,859 

ENE 0 0 5 100 11 28,481 21,467 25,953 3,255 2,106 81,378 

E 0 0 6 1,315 5,954 41,207 98,629 4,323 3,253 3,031 157,718 

ESE 0 0 21 223 192 65,014 103,130 137,283 4,034 1,124 311,021 

SE 0 0 10 500 3,675 58,471 308,362 316,464 53,246 7,366 748,094 

SSE 0 0 171 857 1,742 25,320 211,024 179,144 17,158 16,678 452,094 

Total 0 0 1067 4764 14208 336 533 886992 760993 161433 268 977 2 434 967 

Source: KHC 1997c. 

Table D-10 Rocky Flats Aaricultural Data (k2fyr) 
Distance (miles) 

Food Type ().1 J.2 2·3 3-4 4-5 5-10 1()..20 20-30 3()..40 40-50 Direction 

Leafy Veg. 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 

0 0 0 0 0 0 0 0 0 0 w 
0 0 0 0 0 0 0 0 0 0 WNW 

0 0 0 0 0 0 0 0 0 0 NW 

0 0 0 0 0 0 0 0 0 0 NNW 

0 0 0 0 0 0 0 0 0 0 N 

0 0 0 0 0 0 0 0 0 0 NNE 

0 0 0 0 0 0 0 0 0 0 NE 

0 0 0 0 0 0 0 0 0 0 ENE 

0 0 0 0 0 0 0 0 0 0 E 

0 0 0 0 0 0 0 0 0 0 ESE 

0 0 0 0 0 0 0 0 0 0 SE 

0 0 0 0 0 0 0 0 0 0 SSE 

Root Veg. 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 

0 0 0 0 0 0 0 0 0 0 w 
0 0 4,900 19,000 32,000 360,000 1.30xl06 1.50xl06 0 0 WNW 

0 0 34,000 38,000 48,000 400,000 1.60xl06 2.40xl06 980,000 400,000 NW 

0 14,000 27,000 38,000 48,000 400,000 160x106 2.60x106 3.00xl06 3.80xl06 NNW 

0 16,000 27,000 38,000 48,000 400,000 1.60x106 2.40x106 3.00x106 3.80x106 N 

0 15,000 27,000 38,000 48,000 400,000 1.90xl06 7.10x106 8.60xl06 1.30x107 NNE 

0 11,000 27,000 38,000 48,000 400,000 6.30x106 1.30x107 1.80x107 2.30xl07 NE 

0 0 19,000 36,000 48,000 380,000 4.30x106 1.20xl07 1.80x107 2.30xl07 ENE 

0 0 0 680 7,400 190,000 990,000 2.10x10" 5.60x106 9.50xl06 E 

0 0 0 0 0 86,000 890,000 1.40x106 1.30xl06 1.10x106 ESE 

0 0 0 0 0 7,600 120,000 45,000 0 0 SE 

0 0 0 0 0 0 0 0 0 0 SSE 

Fruits 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 
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Distance (miles) 

Food Type 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 

Fruits 0 0 0 0 0 0 0 0 0 0 w 
(continued) 

0 0 0.360 1.40 2.40 27.0 99.0 110 0 0 WNW 
0 0 2.50 2.80 3.60 30.0 120 180 50.0 0 NW 
0 1.00 2.00 2.80 3.60 30.0 120 160 8.40 0 NNW 
0 1.20 2.00 2.80 3.60 30.0 120 110 0 0 N 
0 1.10 2.00 2.80 3.60 30.0 110 85.0 18.0 28.0 NNE 
0 0.850 2.00 2.80 3.60 30.0 42.0 33.0 46.0 60.0 NE 
0 0 1.40 2.70 3.60 25.0 10.0 32.0 46.0 60.0 ENE 
0 0 0 0 0 6.20 0 1.30 10.0 20.0 E 
0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Grains 0 390 480 680 870 7,300 29,000 66,000 220,000 390,000 s 
0 390 480 680 870 7,300 29,000 39,000 33,000 28,000 SSW 
0 390 480 680 870 7,300 16,000 260 0 0 sw 
0 390 480 680 870 7,300 3,200 0 0 0 WSW 
0 0 870 680 870 7,100 210 0 0 0 w 
0 0 11,000 40,000 68,000 760,000 2.80x!O' 3.10x10' 0 0 WNW 
0 0 70,000 79,000 100,000 850,000 3.40xl0' 5.00x!O' 1.90xl0' 670,000 NW 
0 29.000 57,000 79,000 100,000 850,000 3.40x!O' 5.30x10' 5.10x!O' 6.40x10' NNW 
0 33,000 57,000 79,000 100,000 850,000 3.40x10' 4.70x!O' 5.00x!O' 6.40xl06 N 
0 32,000 57,000 79,000 100,000 850,000 3.80x106 1.10xl07 1.30x107 1.90xl07 NNE 
0 24,000 57,000 79,000 100,000 850,000 9.70x10' 1.90xl07 2.70xl07 3.40xl07 NE 
0 0 40,000 76,000 100,000 1.20xl0' 1.10xl07 1.90xl07 2.70xl07 3.40xl07 ENE 
0 0 870 2,100 16.000 1.40x!O' 1.10xl07 1.80xl07 2.60xl07 3.40xl07 E 
0 0 870 680 870 960,000 9.90x!O' 1.60xl07 1.80xl07 1.80xl07 ESE 
0 0 870 680 870 92,000 1.40x!O' 4.20x!O' 4.60xl06 3.80x!O' SE 
0 390 480 680 870 7,300 62,000 2.60xl0' 360,000 550,000 SSE 

Meats 0 0 0 0 0 0 0 75,000 660,000 1.30x!O' s 
0 0 0 0 0 0 0 63,000 320,000 550,000 ssw 
0 0 0 0 0 0 12,000 59,000 540,000 800,000 sw 
0 0 0 0 0 0 130,000 16,000 54,000 170,000 WSW 
0 0 0 0 0 1,100 180,000 440,000 1.10x!O' 1.30x!O' w 
0 0 3,200 12,000 21,000 230,000 900,000 1.30xl0' 1.30x!O' 1.60xl0' WNW 
0 0 21,000 24,000 31,000 260,000 l.OOxlO' 1.60x!O' 1.50xl0' 1.60xl0' NW 
0 0 26,000 24,000 31,000 260,000 l.OOxlO' 1.60x10' 1.30x!O' 1.60x!O' NNW 
0 10,000 17,000 24,000 31,000 260,000 1.00xl06 1.40x106 1.30xl06 1.60x!O' N 
0 9,800 17,000 24,000 31,000 260,000 1.10x10' 1.70x106 1.90x106 2.60xl06 NNE 
0 7,500 17,000 24,000 31,000 260,000 1.20x!O' 2.10x10' 2.90x10' 3.80x10' NE 
0 0 11,000 24,000 31,000 240,000 860,000 2.10x!O' 2.90x10' 3.80x10' ENE 
0 0 0 440 4,800 100,000 470,000 840,000 1.50xl0' 2.20x10' E 
0 0 0 0 0 41,000 420,000 650,000 620,000 530,000 ESE 
0 0 0 0 0 3,600 58,000 21,000 540,000 3.00x!O' SE 
0 0 0 0 0 0 0.000190 320,000 1.30x10' 1.70x10' SSE 

Poultry 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 
0 0 0 0 0 0 0 0 0 0 w 
0 0 0 0 0 0 0 0 0 0 WNW 
0 0 0 0 0 0 0 0 36.0 46.0 NW 
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Food Type 0-1 

Poultry 0 
(continued) 0 

0 

0 

0 

0 

0 

0 

0 

Milk 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Eggs 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

kglyr = kilogram per year 
Source: DOC 1993. 

1-2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

28,000 

31,000 

30,000 

23,000 

0 

0 

0 

0 

0 

25 

25 

25 

25 

0 

0 

0 

8.80 

6.90 

7.50 

12.0 

0 

0 

0 

0 

25.0 

2-3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9,600 

66,000 

53,000 

53,000 

53,000 

53,000 

38,000 

0 

0 

0 

0 

31 

31 

31 

31 

56.0 

51.0 

19.0 

0 

0 

0 

0 

34.0 

56.0 

56.0 

56.0 

31.0 

Distance (miles) 

3-4 4-5 5-10 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 1.10 

0 0 2.70 

0 0 2.20 

0 0 0.190 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

37,000 64,000 710,000 

75,000 96,000 800,000 

75,000 96,000 800,000 

75,000 96,000 800,000 

75,000 96,000 800,000 

75,000 96,000 800,000 

72,000 96,000 710,000 

1,400 15,000 280,000 

0 0 97,000 

0 0 8,600 

0 0 0 

44 56 470 

44 56 470 

44 56 470 

44 56 470 

44 56 460 

22.0 19.0 44.0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1.70 0 0 

43.0 48.0 170 

44.0 56.0 310 

44.0 56.0 450 

44.0 56.0 470 

10-20 20-30 30-40 40-50 Direction 

0 44.0 330 440 NNW 

0 110 340 440 N 

3.80 100 270 330 NNE 

54.0 110 160 210 NE 

47.0 110 160 210 ENE 

25.0 45.0 81.0 120 E 

23.0 49.0 110 180 ESE 

3.10 100 120 34.0 SE 

1.10 68.0 0.0750 0 SSE 

0 820 7,200 15,000 s 
0 190 980 1,700 ssw 
0 140 1,700 2,500 sw 
0 0 150 740 WSW 

0 1,600 5,300 6,700 w 
2.70xl0' 2.90xlO' 6,300 8,100 WNW 

3.20xl06 4.70xl06 1.70x106 490,000 NW 
3.20xl06 4.80x10' 3.70xl06 4.60x10' NNW 

3.20xl06 4.00xl06 3.60xl06 4.60x106 N 
3.20x10' 5.30x106 5.70x106 8.00xl06 NNE 

3.80x10' 6.60x10' 9.20x10' 1.20x107 NE 

2.50x10' 6.40x10' 9.20x106 1.20x107 ENE 

1.10xl06 2.10x106 4.00x106 6.10x106 E 

l.OOx!O' 1.60x10' 1.50x106 1.30x10' ESE 

140,000 51,000 21,000 380,000 SE 
0 3,500 14,000 33,000 SSE 

1,900 3,000 2,800 2,500 s 
1,900 2,500 2,200 1,900 ssw 
1,100 26.0 110 170 sw 
200 0 12.0 65.0 WSW 

13.0 130 430 540 w 
0 160 510 650 WNW 

0 44.0 580 870 NW 

0 270 2,000 2,700 NNW 

0 700 2,100 2,700 N 

0 300 1,300 1,400 NNE 

0 0 0 0 NE 

0 0 0 0 ENE 
0 0 0 0 E 

0 0 0 0 ESE 

110 0 450 170 SE 
1,200 680 1,400 1,700 SSE 
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tl 
N 
0 

Wind 
Speed Stability 

(mlsec) Class 
A 

B 
1.4 c 

D 
E 
F 
A 
B 

2.6 c 
D 
E 
F 

A 
B 

4.4 c 
D 
E 
F 
A 

B 
7 c 

D 

E 
p· 

A 

B 
9.8 c 

D 
E 
F 
A 
B 

II c 
D 
E 
F 

Source: KHC 1997b. 

s 
0.11 
0.03 
0.02 
0.02 
0.05 
0.24 
0.25 
0.11 
0.17 
0.44 
0.31 
0.43 
0.01 
0.13 
0.17 
0.93 
0.43 
0.02 
0 
0 
0.09 
0.67 
0.08 
0 
0 
0 
0 
0.13 
0 
0 
0 
0 
0 
0.02 
0 
0 

Table D-11 Rockv Fl 

ssw sw WSW 
0.15 0.13 0.09 
0.01 0.02 0.02 
0.02 0.02 0.03 
0.07 0.11 0.22 
0.09 0.09 0.2 
0.24 0.34 0.38 
0.17 0.2 0.15 
0.06 0.1 0.07 
0.06 0.06 0.05 
0.67 0.71 0.87 
0.45 0.54 0.94 
0.51 0.45 0.47 
0 0.01 0.01 
0.13 0.07 0.09 
0.09 0.14 0.09 
0.94 0.93 1.22 
0.49 0.56 0.74 
0.01 0.02 0.02 
0 0 0 
0 0 0.01 
O.D7 0.07 0.11 
0.55 0.84 1.34 
0.05 0.05 0.05 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0.15 0.18 0.62 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0.05 0.07 0.49 
0 0 0 
0 0 0 

1994-1996 Joint F 

w WNW NW 
0.07 0.11 0.08 
0.06 0.02 0 
0.02 0.02 0.02 
0.11 O.Q7 0.02 
0.07 O.D7 0.02 
0.38 0.28 0.23 
0.14 0.16 0.14 
0.05 0.05 0.06 
0.06 0.07 0.13 
0.92 0.56 0.31 
0.54 0.38 0.26 
0.55 0.64 0.59 
0 0.02 0.01 
0.11 0.11 0.21 
0.17 0.17 0.29 
1.14 1.18 1.46 
0.37 0.51 0.65 
0.01 0.01 0.02 
0 0 0 
0 0 0 
0.21 0.21 0.2 
1.84 2.7 1.41 
0.02 O.D7 0.06 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
1.26 2.22 0.44 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
2.4 2.24 0.2 
0 0 0 
0 0 0 

- - ~- ~---
Distribuf --- ----- 10-m (33-ft) Hei2ht 

Wind Blows Toward 

NNW N NNE NE ENE E 

0.1 0.15 0.17 0.14 0.24 0.17 

0.01 0.01 0.02 0.02 0.01 0.01 
0.02 0.01 0.01 0.01 0.01 0.01 
0.02 0.02 0.03 0.05 0.09 0 
0.06 0.05 0.06 0.05 0.02 0.02 
0.16 0.16 0.13 0.06 0.1 0.11 
0.28 0.55 0.69 0.72 0.9 1.06 
0.08 0.36 0.36 0.22 0.2 0.22 
0.16 0.18 0.24 0.11 0.07 0.08 
0.33 0.33 0.34 0.31 0.3 0.18 
0.22 0.2 0.13 0.18 0.08 0.08 
0.51 0.47 0.33 0.24 0.26 0.22 
0.03 0.01 0.01 0 0 0 
0.25 0.43 0.67 0.56 0.41 0.47 
0.41 0.91 0.52 0.39 0.29 0.24 
1.72 1.06 0.83 0.59 0.4 0.32 
0.37 0.15 0.17 0.14 0.13 0.08 
0.03 0.01 0 0.01 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0.24 0.39 0.15 0.1 0.07 0.03 
1.18 1.02 0.6 0.23 0.11 0.08 
0.09 0 0.01 0.01 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0.17 0.16 0.14 0.02 0.01 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0.02 0.02 0.01 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 - ---

ESE SE 

0.16 0.22 
0.01 0.02 
0.01 0.03 
0.01 0.02 
O.D3 0.03 
0.1 0.16 
1.05 0.87 
0.31 0.36 
0.11 0.23 
0.11 0.31 
0.08 0.15 
0.34 0.33 
0 0.01 
0.64 0.64 
0.45 0.6 
0.28 0.37 
0.02 0.05 
0 0 
0 0 
0 0 
0.05 0.07 
0.08 0.11 
0 0 
0 0 
0 0 
0 0 
0 0 
0.01 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 Q 

SSE 
0.15 
0.02 
0.03 
O.D3 
0.01 
0.17 
0.43 
0.18 
0.25 
0.37 
0.15 
0.45 
0 
0.33 
0.57 
0.78 
0.13 
0 
0 
0 
0.1 
0.53 
0.01 
0 
0 
0 
0 
0.11 
0 
0 
0 
0 
0 
0.06 
0 
0 
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Appendix D -Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

D.1.3.2 Radiological Impact Assessments at the Savannah River Site 

This section presents the radiological impact input data used in the assessment of the various processing/ 
storage alternatives at the Savannah River Site. For purposes of radiological impact modeling, the Savannah 
River Site analyses used the assumption that either F-Area or H-Area could be the locations from which 
radioactive effluents would be released. Table D-12 presents the characteristics of the release point, including 
location, release height, minimum distance, and annual average dispersion to the site boundary in each of 
16 directions. 

Table D-12 F-Area and H-Area Release Point Characteristics, Direction, Distance, and 
A h · D" h s h ru s· B d tmospJ enc 1spers10n at t e avanna ver Ite oun ary 

Release Point F-Area H-Area 

Latitude 33.286° 33.286° 

Longitude -81.676° -81.640° 

Release Height 61 m 61 m 

Distance and Atmospheric Dispersion at Site Boundary 

Direction F-Area Distance (m) z!Q (seclmJ) H·Area Distance (m) 

N 10,898 1.6x10'8 12,288 

NNE 12,665 l.lxl0-8 12,852 

NE 14,770 9.6xl0·9 14,883 

ENE 18,525 6.9xl0·9 15,959 

E 17,118 6.2xl0·9 14,047 

ESE 16,943 5.4xl0·9 13,688 

SE 19,771 3.0x10'9 17,629 

SSE 18,933 2.6xl0·9 17,662 

s 18,516 1.7x10-9 18,109 

ssw 15,467 5.9xl0·9 18,481 

sw 11,525 1.5xl0·8 14,355 

WSW 9,645 1.5xl0·8 14,212 

w 9,416 l.lxl0-8 12,763 

WNW 9,847 9.6xl0·9 12,643 

NW 9,448 1.3xl0-8 11,889 

NNW 9,972 1.6xl0·8 11,749 

y)Q =Radioisotope concentrations divided by the rates at which they are emitted to the environment 
sec/m3 = second per cubic meter 
Source: HNUS 1996, WSRC 1996a, PNL 1988. 

z!Q (seclm3
) 

1.4xl0·8 

l.lxl0-8 

9.5xl0·9 

8.4xl0·9 

8.0x10'9 

7.1xl0·9 

3.5xl0·9 

2.9xl0·9 

1.7x10'9 

4.8xlo-9 

1.1xl0·8 

8.8xl0·9 

7.2xl0·9 

7.1xl0·9 

9.4xl0·9 

1.3xl0·8 

Descriptions of population and foodstuff distributions centered_ on the F-Area are provided in Table D-13 and 
Table D-14, respectively. Descriptions of population and foodstuff distributions centered on the H-Area are 
provided in Tables D-15 and D-16, respectively. The joint frequency distribution used for the dose 
assessment (presented in Table D-17) was based on the meteorological measurements for 1987 through 1991 
from the meteorological tower at the Savannah River Site at the 61-m (201-ft) height. 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

T bl D 13 S a e - avanna hRi ver s·t (FA ) P 1 e - rea I f D ta 0 tt 80 k (50 .H Y opu a Ion a u 0 m m1 or ear 2000 
Distance (miles) 

Direction 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total 
s 0 0 0 0 0 0 570 1,980 3,289 5,995 11,834 

ssw 0 0 0 0 0 36 864 1,742 4,721 3,726 11,089 

sw 0 0 0 0 0 80 1,170 7,477 1,818 6,516 17,061 

WSW 0 0 0 0 0 183 3,242 3,465 3,510 8,317 18,717 

w 0 0 0 0 0 297 7,168 39,152 18,993 22,459 88,069 

WNW 0 0 0 0 0 2,020 9,675 186,036 47,704 7,923 253,358 

NW 0 0 0 0 0 1,216 15,680 35,012 2,627 4,589 59,124 

NNW 0 0 0 0 0 2,668 32,691 19,807 8,828 9,247 73,241 

N 0 0 0 0 0 945 6,680 5,442 5,159 22,630 40,856 

NNE 0 0 0 0 0 103 1,653 2,487 5,712 25,161 35,116 

NE 0 0 0 0 0 0 2.922 3,516 5,486 12,551 24,475 

ENE 0 0 0 0 0 0 2,811 5,675 7,700 38,820 55,006 

E 0 0 0 0 0 0 5,776 5,167 7,094 6,563 24,600 

ESE 0 0 0 0 0 0 917 3,896 4,870 8,845 18,528 

SE 0 0 0 0 0 0 544 1,896 3,798 8,461 14,699 

SSE 0 0 0 0 0 0 369 667 4,352 4,215 9,603 

Total 0 0 0 0 0 7,548 92732 323,417 135,661 196,018 755,376 

Source: DOC 1992. 

Table D-14 Savannah River Site (F-Area) Agricultural Data (kglyr) 
Distance (miles) 

Food Type 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 

Leafy Veg. 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 340,000 0 0 0 1,100 sw 
0 0 0 0 0 370 33.0 0 1,600 8,800 WSW 
0 0 0 0 0 1,300 130 0 2,800 4,100 w 
0 0 0 0 0 1,400 3,400 0 0 0 WNW 
0 0 0 0 0 1,400 6,300 4,700 0 0 NW 
0 0 0 0 0 1,300 6,900 8,700 8.60 2,400 NNW 
0 0 0 0 0 1,100 6,900 12,000 11,000 48,000 N 
0 0 0 0 0 590 6,900 12,000 310,000 960,000 NNE 
0 0 0 0 0 46.0 6,000 31,000 250,000 770,000 NE 
0 0 0 0 0 0 7.60 32,000 160,000 210,000 ENE 
0 0 0 0 0 0 0 0 23,000 130,000 E 

0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Root Veg. 0 0 0 0 0 0 1.80x106 3.10x106 4.10x106 6.30x1o• s 
0 0 0 0 0 3,100 2.10x106 3.40xl06 4.30x106 6.70x106 ssw 
0 0 0 0 0 9.70x107 2.20x1o• 3.60x1o• 4.80x106 5.80x106 sw 
0 0 0 0 0 110,000 2.10x106 3.60xl06 5.30x1o• 8.00x1o• WSW 
0 0 0 0 0 180,000 230,000 1.30x106 3.40xl06 4.40xl06 w 
0 0 0 0 0 190,000 500,000 110,000 54,000 320,000 WNW 
0 0 0 0 0 200,000 880,000 820,000 400,000 140,000 NW 
0 0 0 0 0 190,000 960,000 1.30xl06 730,000 1.20xl06 NNW 
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Appendix D -Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

Distance (miles) 

Food Type 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 

Root Veg. 0 0 0 0 0 150,000 960,000 1.60x10' 1.70x10' 2.40x10' N 
(continued) 0 0 0 0 0 81,000 960,000 1.60x10' 2.50x10' 3.80x10' NNE 

0 0 0 0 0 6,300 1.20x10' 2.60x10' 4.20x10' 5.10x10' NE 
0 0 0 0 0 0 3.40x106 6.30x10' 7.80x10' 9.90x10' ENE 
0 0 0 0 0 0 3.60x106 6.30x10' 7.90x10' 1.00x107 E 
0 0 0 0 0 0 3.30x10' 6.60x10' 8.40x10' 5.30x10' ESE 
0 0 0 0 0 0 6.40xl07 6.80x106 8.80x10' 9.20x10' SE 
0 0 0 0 0 0 3.80xl07 3.00x107 6.70x10' 7.80x10' SSE 

Fruits 0 0 0 0 0 0 390,000 1.10x10' 1.70x10' 2.50x10' s 
0 0 0 0 0 690 450,000 870,000 1.40x10' 2.30x10' ssw 
0 0 0 0 0 3.30x107 480,000 790,000 1.20x10' 1.20x10' SW 
0 0 0 0 0 44,000 470,000 790,000 1.00x10' 880,000 WSW 
0 0 0 0 0 110,000 45,000 270,000 440,000 390,000 w 
0 0 0 0 0 120,000 280,000 1,100 230 1,300 WNW 
0 0 0 0 0 120,000 530,000 2.80x10' 6.60x106 2.20x10' NW 
0 0 0 0 0 110,000 580,000 2.80x10' 1.20xl07 1.40x107 NNW 
0 0 0 0 0 90,000 580,000 970,000 5.10x10' 4.80x10' N 
0 0 0 0 0 49,000 580,000 970,000 1.00x10' 740,000 NNE 
0 0 0 0 0 3,900 530,000 890,000 1.00x10' 750,000 NE 
0 0 0 0 0 0 250,000 490,000 850,000 1.10x10' ENE 
0 0 0 0 0 0 260,000 340,000 160,000 700,000 E 
0 0 0 0 0 0 240,000 400,000 180,000 56,000 ESE 
0 0 0 0 0 0 4.30x10' 310,000 370,000 310,000 SE 
0 0 0 0 0 0 2.60x10' 2.00x10' 1.10x1 O' 1.00x10' SSE 

Grains 0 0 0 0 0 0 2.60x10' 7.40x10' 1.10xl07 1.50x107 s 
0 0 0 0 0 4,500 2.90xl0' 6.00xl0' 1.10x107 1.40x107 ssw 
0 0 0 0 0 l.lOxlO' 3.10xl06 5.10xl0' 8.20x10' 1.00x10' sw 
0 0 0 0 0 140,000 3.00x10' 5.10x10' 8.10x10' 1.50x107 WSW 
0 0 0 0 0 210,000 640,000 2.20x10' 6.10x10' 7.90x10' w 
0 0 0 0 0 220,000 760,000 720,000 260,000 650,000 WNW 
0 0 0 0 0 220,000 1.00x10' 1.20x106 750,000 330,000 NW 
0 0 0 0 0 210,000 1.10x10' 1.60x10' 1.30x10' 2.00x10' NNW 
0 0 0 0 0 170,000 1.10x10' 1.80xl06 2.30xl0' 4.10x10' N 
0 0 0 0 0 93,000 1.10x10' 1.80x106 2.70x10' 3.60x10' NNE 
0 0 0 0 0 7,300 1.30x10' 3.60x10' 6.10x106 6.90x10' NE 
0 0 0 0 0 0 4.00x10' 8.70x106 1.40x107 1.80x107 ENE 
0 0 0 0 0 0 4.20x10' 9.00x106 1.60x107 1.90x107 E 
0 0 0 0 0 0 3.90xl06 8.90x10' 1.60xl07 1.20x107 ESE 
0 0 0 0 0 0 8.20x107 1.10x107 1.50x107 1.70x107 SE 
0 0 0 0 0 0 5.20x107 5.20xl07 1.30x107 1.60x107 SSE 

Beef 0 0 0 0 0 0 120,000 460,000 730,000 990,000 s 
0 0 0 0 0 220 150,000 340,000 690,000 930,000 SSW 
0 0 0 0 0 6.00x10' 150,000 250,000 460,000 610,000 sw 
0 0 0 0 0 10,000 150,000 250,000 410,000 790,000 WSW 

0 0 0 0 0 21,000 40,000 120,000 340,000 510,000 w 
0 0 0 0 0 22,000 70,000 50,000 95,000 180,000 WNW 

0 0 0 0 0 23,000 110,000 140,000 160,000 210,000 NW 

0 0 0 0 0 22,000 110,000 180,000 230,000 350,000 NNW 

0 0 0 0 0 17,000 110,000 190,000 310,000 650,000 N 

0 0 0 0 0 9,600 110,000 190,000 250,000 290,000 NNE 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Dittance (miles) 

Food Type ()..1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 3()..40 4()..50 Direction 

Beef 0 0 0 0 0 750 100,000 260,000 430,000 500,000 NE 
(continued) 0 0 0 0 0 0 24,000 220,000 820,000 1.10xl06 ENE 

0 0 0 0 0 0 26,000 140,000 520,000 880,000 E 
0 0 0 0 0 0 24,000 82,000 340,000 450,000 ESE 
0 0 0 0 0 0 480,000 64,000 200,000 520,000 SE 

0 0 0 0 0 0 360,000 580,000 430,000 670,000 SSE 

Poultry 0 0 0 0 0 0 0 0 0 54,000 s 
0 0 0 0 0 0 0 0 0 67,000 ssw 
0 0 0 0 0 4.70xl07 0 0 0 45.0 sw 
0 0 0 0 0 51,000 4,500 0 61.0 350 WSW 

0 0 0 0 0 170,000 18,000 0 110 160 w 
0 0 0 0 0 190,000 460,000 0 0 5,100 WNW 

0 0 0 0 0 190,000 860,000 640,000 0 300,000 NW 

0 0 0 0 0 180,000 940,000 1.20x106 1,200 540,000 NNW 

0 0 0 0 0 150,000 940,000 1.60xl06 1.70x106 3.60x106 N 

0 ·0 0 0 0 80,000 940,000 1.60xl06 1.30xl06 5,400 NNE 

0 0 0 0 0 6,300 820,000 1.20xl06 970,000 0 NE 

0 0 0 0 0 0 1,100 0 0 0 ENE 
0 0 0 0 0 0 0 0 0 0 E 
0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Milk 0 0 0 0 0 0 550,000 620,000 650,000 760,000 s 
0 0 0 0 0 970 640,000 2.90xl06 7.90x106 8.10x106 ssw 
0 0 0 0 0 3.20x106 670,000 1.10x106 3.80xlo• 2.90x1o• sw 
0 0 0 0 0 22,000 660,000 1.10x106 2.00x1o• 4.40x106 WSW 
0 0 0 0 0 12,000 49,000 380,000 1.80x106 3.50xJo• w 
0 0 0 0 0 13,000 31,000 0 47,000 1.20x106 WNW 
0 0 0 0 0 13,000 58,000 440,000 1.10x106 790,000 NW 

0 0 0 0 0 12,000 64,000 430,000 2.00x1o• 3.30x106 NNW 
0 0 0 0 0 9,900 64,000 110,000 1.90xl06 7.40xl06 N 
0 0 0 0 0 5,400 64,000 110,000 390,000 970,000 NNE 
0 0 0 0 0 420 55,000 690,000 1.70x106 1.80x106 NE 

0 0 0 0 0 0 70.0 1.10xl06 4.60x106 5.60x106 ENE 
0 0 0 0 0 0 0 960,000 4.20x106 5.70x106 E 
0 0 0 0 0 0 0 320,000 2.60x106 1.60xl06 ESE 

0 0 0 0 0 0 24,000 12,000 42,000 120,000 SE 

0 0 0 0 0 0 200,000 320,000 350,000 390,000 SSE 

Eggs 0 0 0 0 0 0 630 0 0 83,000 s 
0 0 0 0 0 0 0 0 0 100,000 ssw 
0 0 0 0 0 620,000 0 0 0 91.0 sw 
0 0 0 0 0 0 0 0 120 700 WSW 

0 0 0 0 0 0 0 0 220 330 w 
0 0 0 0 0 0 0 0 0 0 WNW 

0 0 0 0 0 0 0 120,000 320,000 110,000 NW 
0 0 0 0 0 0 0 100,000 590,000 640,000 NNW 

0 0 0 0 0 0 0 0 170,000 29.0 N 
0 0 0 0 0 0 0 0 0 0 NNE 
0 0 0 0 0 0 4,100 4,000 160 120 NE 
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Food Type 0.1 

Eggs 0 
(continued) 0 

0 

0 

0 

kg/yr = kilogram per year 
Source: HNUS 1996. 

1-2 2-3 

0 0 

0 0 

0 0 

0 0 

0 0 

Distance (miles) 

3-4 4-5 5-10 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

10.20 20-30 30.40 40.50 

43,000 55,000 500 630 

45,000 56,000 71.0 400 

42,000 58,000 120 0 

630,000 1,200 0 0 

310,000 0 0 0 

Direction 

ENE 

E 

ESE 

SE 

SSE 

T bl D 15 S a e - avanna hRi ver S't (H A ) P 1 e - rea I t' D ta 0 tt 80 km (SO 'H Y opu a Ion a u 0 m1 or ear 2000 
Distance (miles) 

Direction 0-1 1-2 2·3 3-4 4-5 5·10 10-20 20-30 30-40 40-50 Total 
s 0 0 0 0 0 0 480 1,800 5,200 3,500 10,980 

ssw 0 0 0 0 0 0 620 1,900 5,100 2,400 10,020 

sw 0 0 0 0 0 25 880 7,500 1,900 2,900 13,205 

WSW 0 0 0 0 0 66 2,300 4,400 3,300 8,200 18,266 

w 0 0 0 0 0 630 4,300 52,000 21,000 13,000 90,930 

WNW 0 0 0 0 0 1,300 7,300 160,000 72,000 6,500 247,100 

NW 0 0 0 0 0 950 13,000 32,000 3,900 3,500 53,350 

NNW 0 0 0 0 0 2,500 28,000 22,000 8,000 6,100 66,600 

N 0 0 0 0 0 330 3,700 3,500 4,500 19,000 31,030 

NNE 0 0 0 0 0 82 1,600 2,800 6,000 20,000 30,482 

NE 0 0 0 0 0 14 3,600 3,500 6,000 9,400 22,514 

ENE 0 0 0 0 0 9 3,600 6,100 6,900 42,000 58,609 

E 0 0 0 0 0 110 7,400 3,800 6,800 4,000 22,110 

ESE 0 0 0 0 0 3 1,300 2,500 3,500 5,700 13,003 

SE 0 0 0 0 0 0 540 4,800 4,800 8,100 18,240 

SSE 0 0 0 0 0 0 370 590 1,900 2,700 5,560 

Total 0 0 0 0 0 6,019 78,990 309,190 160,800 157,000 711,999 

Source: DOC 1992. 

Table D-16 Savannah River Site (H-Area) Agricultural Data (kg/yr) 
Distance (miles) 

Food Type 0.1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 
Leafy Veg. 0 0 0 0 0 0 0 0 0 0 s 

0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 120,000 0 0 0 430 sw 
0 0 0 0 0 110,000 110,000 0 560 7,900 WSW 
0 0 0 0 0 750 1,100 0 1,800 4,800 w 
0 0 0 0 0 730. 5,200 0 0 0 WNW 
0 0 0 0 0 990 6,800 7,100 0 0 NW 
0 0 0 0 0 1,000 6,900 10,000 450 4,000 NNW 
0 0 0 0 0 850 6,900 12,000 30,000 150,000 N 
0 0 0 0 0 610 6,900 12,000 410,000 960,000 NNE 
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Distance (miles) 

Food Type 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 

Leafy Veg. 0 0 0 0 0 110 4,700 47,000 290,000 700,000 NE 
(continued) 0 0 0 0 0 0 0 44,000 170,000 200,000 ENE 

0 0 0 0 0 0 0 0 35,000 150,000 E 
0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Root Veg. 0 0 0 0 0 0 1.4xl07 3.0xl06 4.1x106 5.8x106 s 
0 0 0 0 0 0 1.8xl06 3.4xl06 4.3xl06 6.9x106 ssw 
0 0 0 0 0 4.2x107 2.7xl07 3.6xl06 4.8x106 5.8x106 sw 
0 0 0 0 0 1.5xl07 1.8xl07 3.6xl06 5.1xl06 7.9x106 WSW 
0 0 0 0 0 100,000 420,000 950,000 3.1x106 4.8x106 w 
0 0 0 0 0 100,000 740,000 110,000 58,000 220,000 WNW 
0 0 0 0 0 140,000 950,000 l.lxl06 490,000 280,000 NW 
0 0 0 0 0 140,000 960,000 1.5x106 770,000 1.3x106 NNW 
0 0 0 0 0 120,000 960,000 1.6xl06 1.9x106 2.6xl06 N 
0 0 0 0 0 85,000 960,000 1.6xl06 2.6xl06 3.8xl06 NNE 
0 0 0 0 0 16,000 1.9xl06 3.2x106 4.8xl06 5.3x106 NE 
0 0 0 0 0 3,300 4.0x106 6.1xl06 7.8x106 9.8x106 ENE 
0 0 0 0 0 170,000 4.0x106 6.1xl06 7.9xl06 l.Oxl07 E 
0 0 0 0 0 130,000 3.9x106 6.5xl06 7.9x106 4.1xl06 ESE 
0 0 0 0 0 0 3.4x107 6.8xl06 8.3x106 9.0x106 SE 
0 0 0 0 0 0 8.3xl07 5.4x106 7.4xl06 8.2xl06 SSE 

Fruits 0 0 0 0 0 0 1.3x106 l.lxlO• 1.7x106 2.3x106 s 
0 0 0 0 0 0 410,000 880,000 1.4xl06 2.4x106 ssw 
0 0 0 0 0 1.2xl07 2.3x106 790,000 1.2xl06 1.3x106 sw 
0 0 0 0 0 8.9x106 l.Ox107 790,000 l.lx106 930,000 WSW 
0 0 0 0 0 63,000 140,000 190,000 480,000 460,000 w 
0 0 0 0 0 62,000 440,000 1,100 360 840 WNW 
0 0 0 0 0 83,000 580,000 2.4x106 8.2x106 4.6xl06 NW 
0 0 0 0 0 84,000 580,000 1.8x106 1.2x107 1.3x107 NNW 
0 0 0 0 0 71,000 580,000 970,000 3.6xl06 4.4x106 N 
0 0 0 0 0 52,000 580,000 970,000 930,000 730,000 NNE 
0 0 0 0 0 9,100 490,000 830,000 940,000 690,000 NE 
0 0 0 0 0 240 290,000 470,000 880,000 l.Ox106 ENE 
0 0 0 0 0 13,000 290,000 240,000 220,000 810,000 E 
0 0 0 0 0 9,800 290,000 340,000 130,000 28,000 ESE 
0 0 0 0 0 0 2.3xl06 310,000 330,000 300,000 SE 
0 0 0 0 0 0 4.9xl06 640,000 890,000 790,000 SSE 

Grains 0 0 0 0 0 0 1.7xl07 7.7x106 l.lxl07 1.5xl07 s 
0 0 0 0 0 0 2.6x106 6.0xl06 l.lx107 1.5x107 ssw 
0 0 0 0 0 4.9x107 3.2x107 5.1xl06 8.4x106 l.Ox107 sw 
0 0 0 0 0 1.7xl07 2.1x107 5.1xl06 7.5x106 1.4x107 WSW 
0 0 0 0 0 120,000 820,000 1.8x106 5.4xl06 8.7xl06 w 
0 0 0 0 0 120,000 930,000 740,000 350,000 490,000 WNW 
0 0 0 0 0 160,000 l.lxl06 1.5x106 910,000 560,000 NW 
0 0 0 0 0 160,000 l.lx106 1.7xl06 1.4x106 2.3xl06 NNW 
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Distance (miles) 

Food Type 0·1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 

Grains 0 0 0 0 0 130,000 l.lx106 1.8x106 2.5x106 4.1x106 N 
(continued) 0 0 0 0 0 98,000 l.lx106 1.8x106 2.7x106 3.6x106 NNE 

0 0 0 0 0 18,000 2.2x106 4.8x106 7.2x106 7.8x106 NE 

0 0 0 0 0 3,900 4.7x106 9.1x106 1.4x107 1.8x107 ENE 

0 0 0 0 0 200,000 4.7xl06 9.8x106 1.6x107 1.8x107 E 

0 0 0 0 0 160,000 4.6x106 9.5x106 1.5x107 l.Ox107 ESE 

0 0 0 0 0 0 4.4xl07 1.1x107 1.4x107 1.7x107 SE 

0 0 0 0 0 0 1.2x108 l.Ox107 1.4x107 1.6x107 SSE 
Beef 0 0 0 0 0 0 210,000 490,000 730,000 960,000 s 

0 0 0 0 0 0 130,000 340,000 700,000 960,000 ssw 
0 0 0 0 0 2.2x107 320,000 250,000 480,000 620,000 sw 
0 0 0 0 0 1.7x107 2.0x106 250,000 380,000 760,000 WSW 
0 0 0 0 0 100,000 55,000 98,000 290,000 540,000 w 
0 0 0 0 0 100,000 92,000 49,000 90,000 160,000 WNW 

0 0 0 0 0 140,000 110,000 160,000 180,000 210,000 NW 

0 0 0 0 0 140,000 110,000 190,000 230,000 390,000 NNW 

0 0 0 0 0 120,000 110,000 190,000 300,000 610,000 N 

0 0 0 0 0 84,000 110,000 190,000 240,000 290,000 NNE 

0 0 0 0 0 1,800 86,000 310,000 490,000 570,000 NE 
0 0 0 0 0 23 28,000 290,000 830,000 1.1x106 ENE 

0 0 0 0 0 1,200 28,000 210,000 540,000 920,000 E 
0 0 0 0 0 950 28,000 120,000 380,000 410,000 ESE 
0 0 0 0 0 0 260,000 64,000 260,000 510,000 SE 
0 0 0 0 0 0 730,000 240,000 350,000 630,000 SSE 

Poultry 0 0 0 0 0 0 0 0 0 26,000 s 
0 0 0 0 0 0 0 0 0 76,000 ssw 
0 0 0 0 0 1.7x107 0 0 0 17 sw 
0 0 0 0 0 1.4x107 1.6x107 0 22 310 WSW 

0 0 0 0 0 100,000 150,000 0 71 190 w 
0 0 0 0 0 100,000 710,000 0 0 300 WNW 

0 0 0 0 0 140,000 940,000 980,000 0 180,000 NW 
0 0 0 0 0 140,000 940,000 1.4x106 66,000 890,000 NNW 
0 0 0 0 0 120,000 940,000 1.6x106 1.9x106 3.1x106 N 
0 0 0 0 0 84,000 940,000 1.6x106 l.Ox106 0 NNE 
0 0 0 0 0 15,000 640,000 970,000 660,000 0 NE 
0 0 0 0 0 0 0 0 0 0 ENE 
0 0 0 0 0 0 0 0 0 0 E 

0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Milk 0 0 0 0 0 0 480,000 540,000 650,000 800,000 s 
0 0 0 0 0 0 580,000 2.5x106 6.7x106 7.7x106 ssw 
0 0 0 0 0 l.lx106 640,000 l.lxl06 4.3xl06 4.0x106 sw 
0 0 0 0 0 980,000 1.7x106 l.lx106 1.7x106 4.2xl06 WSW 

0 0 0 0 0 6,900 80,000 270,000 1.4x106 3.7xl06 w 
0 0 0 0 0 6,700 48,000 0 0 810,000 WNW 
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Food Type 0-1 

Milk 0 
(continued) 0 

0 

0 

0 

0 

0 

0 

0 

0 

Eggs 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

kg/yr = kilogram per year 
Source: HNUS 1996 
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1-2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2-3 3-4 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Distance (miles) 

4-5 5-10 10-20 

0 9,100 63,000 

0 9,200 64,000 

0 7,800 64,000 

0 5,700 64,000 

0 990 43,000 

0 0 0 

0 0 0 

0 0 0 

0 0 14,000 

0 0 150,000 

0 0 150,000 

0 0 0 

0 310,000 310,000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 9.4 16,000 

0 41 50,000 

0 2,200 50,000 

0 1,700 49,000 

0 0 330,000 

0 0 480,000 

20-30 30-40 40-50 Direction 

370,000 1.4x106 l.Ox106 NW 

250,000 2.0x106 3.8x106 NNW 

110,000 1.6x106 6.6x106 N 

110,000 470,000 960,000 NNE 

1.2x106 2.2x106 l.7x106 NE 

1.6x106 4.7x106 5.4x106 ENE 

1.6x106 4.2x106 5.7x106 E 

740,000 2.8x106 l.lx106 ESE 

12,000 56,000 110,000 SE 

180,000 260,000 310,000 SSE 

0 0 40,000 s 
0 0 120,000 ssw 
0 0 35 sw 
0 45 630 WSW 

0 140 380 w 
0 0 0 WNW 

87,000 390,000 220,000 NW 

44,000 570,000 570,000 NNW 

0 98,000 0 N 

0 0 0 NNE 

4,600 220 110 NE 

41,000 520 600 ENE 

38,000 110 470 E 

44,000 0 0 ESE 

1,900 0 0 SE 

0 0 0 SSE 
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tv 
'0 

Table D-17 Savannah River Site Meteorological Data (Joint Frequency Distributions) 1987-1991 at 61-m (201-ft) Height 
WuulSpeed Stability Wind Blows Toward 

jmlsec} Clllss. s ssw sw WSW w WNW NW NNW N NNE NE ENE E ESE 
A 0.37 0.41 0.37 0.42 0.4 0.37 0.4 0.36 0.36 0.35 0.45 0.39 0.45 0.43 
B 0.08 0.08 0.09 0.1 0.05 0.06 0.06 0.05 0.08 0.07 0.05 0.05 0.05 0.08 

2 c O.Q3 0.06 0.09 O.o7 0.06 0.05 0.06 0.05 O.o7 0.05 0.06 0.05 0.08 0.05 
D O.Q2 ·0.05 0.06 0.04 0.06 O.Q3 0.06 0.07 0.06 0.03 O.Q7 0.05 0.04 0.03 
E O.Ql 0.02 0.04 0.01 0.01 O.Q3 0.03 0.03 0.02 0.02 O.Ql O.Ql 0.02 0.01 
F 0 0.01 0.01 O.Ql 0.01 O.Ql 0 O.Ql 0.01 0.01 0.02 O.Ql 0.01 O.Ql 
A 0.87 0.74 0.88 1 0.94 0.94 0.65 0.62 0.74 0.72 1 1.28 1.29 0.94 
B 0.27 0.41 0.58 0.62 0.43 0.34 0.24 0.22 0.32 0.33 0.48 0.67 0.56 0.37 

4 c 0.17 0.57 1.13 1.03 0.6 0.41 0.41 0.37 0.48 0.52 0.59 0.79 0.53 0.45 
D 0.1 0.44 1.07 0.89 0.55 0.5 0.71 0.69 0.92 0.91 0.8 0.81 0.72 0.57 
E 0.06 0.27 0.69 0.48 0.3 0.33 0.46 0.7 0.67 0.57 0.54 0.47 0.43 0.43 
F 0.02 0.05 0.09 0.04 0.02 0.08 0.09 0.09 0.11 0.08 0.12 0.09 0.03 0.05 
A 0.57 0.26 0.16 0.19 0.15 0.07 0.07 0.09 0.14 0.14 0.21 0.24 0.27 0.24 
B 0.14 0.39 0.38 0.31 0.16 0.11 0.07 0.08 0.19 0.21 0.32 0.51 0.51 0.36 

6 c 0.12 0.54 1.3 0.74 0.35 0.19 0.22 0.25 0.47 0.46 0.56 0.69 0.64 0.56 
D 0.12 0.43 0.85 0.58 0.4 0.44 0.65 1.16 1.45 0.78 0.9 0.77 0.78 0.65 
E O.o7 0.53 0.69 0.71 0.6 0.45 0.65 1.01 1.18 0.94 0.91 0.89 0.48 0.4 
F O.Ql 0.26 0.21 0.14 0.14 0.19 0.13 0.16 0.22 0.21 0.24 0.23 0.07 0.04 
A 0.09 0.05 O.Ql O.Ql 0.01 0 O.Ql O.Ql 0.02 0.02 0.02 0.04 0.03 0.02 
B O.Dl 0.08 0.03 O.Ql 0.01 O.Ql 0 O.Ql 0.05 0.04 0.05 0.1 0.17 0.21 

8 c 0.01 0.1 0.2 0.08 0.02 O.Q3 0.03 0.06 0.16 0.16 0.21 0.26 0.45 0.43 
D O.Ql 0.05 0.1 O.Q2 O.Ql O.QJ 0.05 0.18 0.22 0.15 0.1 0.09 0.03 0.05 
E 0 0.05 0.03 0.04 0.01 O.QJ 0 0.03 0.04 0.02 0.04 O.Ql 0.01 0 
F 0 0.03 0.02 O.Q2 0 0.01 0 0.01 0.02 O.Ql O.Q2 O.Ql 0 0 
A 0.01 0 0 0 0 0 0 0 0 0.01 O.Ql O.Ql 0 0.01 
B 0 0.01 0 0 0 0 0 0 0 0 0.01 O.Ql 0.06 0.06 

12 c 0 O.Ql 0 0 0 O.Ql 0 0.03 0.04 0.04 0.05 0.06 0.16 0.17 
D 0 0.02 O.Q2 0 0 0 0 O.Ql 0.02 0.04 0 0 0.01 0 
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

14.1 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Source: WSRC 1996a. 
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D.1.3.3 Radiological Impact Assessments at Los Alamos National Laboratory 

This section presents the radiological impact input data used in the assessment of the processing/storage 
alternatives at Los Alamos National Laboratory. For purposes of radiological impact modeling, Los Alamos 
National Laboratory analyses used the assumption that Technical Area 55 would be the location from which 
radioactive effluents would be released. Table D-18 presents the characteristics of the release point, including 
location, release height, minimum distance, and annual average dispersion to the site boundary in each of 
16 directions. 

Table D-18 Release Point Characteristics, Direction, Distance, and Atmospheric Dispersion at the 
L AI N f I L b t s· B d OS amos a 1ona a ora ory 1te oun ary 

Release Location Technical Area 55 

Latitude 35.876° 

Lon_gitude -106.292° 

Release Height 11.2 m 

Distance and Atmospheric Dispersion at Site Boundary 

Direction Distance (m) 

N I ,000 a 

NNE !,390 

NE 1,760 

ENE 2,800 

E 2,680 

ESE 1,680 

SE 6,420 

SSE 4,980 

s 3,350 

SSW 3,050 

sw 3,280 

WSW 3,430 

w 3,220 

WNW 2,600 

NW 2,000 

NNW 1,460 

x!Q =Radioisotope concentrations divided by the rates at which they are emitted to the environment 
sec/m3 = second per cubic meter 

z!Q (seclm3
) 

2.5xl0-6 

1.9xl0-6 

1.2xl0-6 

4.8xl0-7 

5.3xl0-7 

9.6xl0-7 

l.lxl0-7 

1.8xl0-7 

3.7xl0-7 

3.8xto·7 

2.8xio-7 

2.0xl0-7 

2.0xto·7 

2.Ixlo-7 

3.4xl0-7 

8.4x10-7 

a Nearest resident is present at this location (trailer court); this location is on private property that is surrounded by the site. 
Source: LANL /994, PNL 1988. 

Descriptions of population and foodstuff distributions centered on Technical Area 55 are provided in 
Table D-19 and Table D-20, respectively. The joint frequency distribution used for the dose assessment 
(presented in Table D-21) was based on the meteorological measurements for 1993 through 1996 from the 
meteorological tower at Los Alamos National Laboratory at the 11-m (36-ft) height. 
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Appendix D-Evaluation of Human Health Ef[ects (rom Routine Processing/Storage Operations and Accidents 

Table D-19 Los Alamos National Laboratory Site Population Data Out to 80 km (50 mi) for 
Year 2000 

Distance (miles 

Direction 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Total 

s 0 0 26 20 29 143 711 1,940 1,121 2,422 6,412 

ssw 0 0 26 24 77 41 884 3,681 3,505 50,614 58,852 
sw 0 0 26 22 76 114 51 1,237 856 10,074 12,456 

WSW 0 0 26 32 96 317 256 1,065 1,784 43 3,619 

w 0 0 47 78 117 163 201 682 85 531 1,904 

WNW 0 507 65 89 116 195 63 123 2,293 393 3,844 
NW 0 1,485 1,327 79 103 372 95 186 236 241 4,124 
NNW 0 1,428 102 79 101 175 127 161 166 216 2,555 
N 500 545 73 96 127 308 388 611 480 250 3,378 
NNE 0 419 76 106 136 481 684 709 573 138 3,322 
NE 0 521 76 95 66 419 5,769 3,046 1,348 2,425 13,765 

ENE 0 717 142 24 20 275 17,189 3,811 3,049 2,436 27,663 

E 0 543 415 15 20 444 4,970 774 764 1,105 9,050 

ESE 0 119 31 15 20 171 1,045 3,520 396 659 5,976 

SE 0 0 0 0 54 5,524 1,028 76,189 4,297 2,125 89,217 

SSE 0 0 0 45 26 397 594 10,278 2,402 481 14,223 

Total 500 6284 2458 819 1184 9539 34055 108 013 23 355 74,153 260 360 

Source: DOC 1992. 

Table D-20 Los Alamos National Laboratory_ Site Agricultural Data (kglyr) 
Distance/Miles 

Food Type ()..1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 Direction 
Leafy Veg. 0 0 0 0 0 0 0 0 0 0 s 

0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 
0 0 0 0 0 0 0 0 0 0 w 
0 0 0 0 0 0 0 0 0 0 WNW 
0 0 0 0 0 0 0 0 0 0 NW 
0 0 0 0 0 0 0 0 0 0 NNW 
0 0 0 0 0 0 0 0 0 0 N 
0 0 0 0 0 0 0 0 0 0 NNE 
0 0 0 0 0 0 0 0 0 0 NE 
0 0 0 0 0 0 0 0 0 0 ENE 
0 0 0 0 0 0 0 0 0 0 E 
0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

RootVeg. 0 0 0 0 0 0 0 0 0 0 s 
0 0 0 0 0 0 0 0 0 0 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 
0 0 0 0 0 0 0 0 0 0 w 
0 0 0 0 0 0 0 0 0 0 WNW 
0 0 0 0 0 0 0 0 0 0 NW 
0 0 0 0 0 0 0 0 0 0 NNW 
0 0 0 0 0 0 0 0 0 0 N 
0 0 0 0 0 0 0 0 0 0 NNE 
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Distance/Miles 

Food Type 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 3()..40 4()..50 Direction 

Root Veg. 0 0 0 0 0 0 0 0 0 0 NE 
(continued) 0 0 0 0 0 0 0 0 0 0 ENE 

0 0 0 0 0 0 0 0 0 0 E 
0 0 0 0 0 0 0 0 0 0 ESE 
0 0 0 0 0 0 0 0 0 0 SE 
0 0 0 0 0 0 0 0 0 0 SSE 

Fruits 0 0 0 110 290 3,100 9,.600 12,000 15,000 17,000 s 
0 0 55.0 290 380 3,100 13,000 21,000 29,000 35,000 ssw 
0 0 39.0 290 360 3,100 13,000 21,000 29,000 38,000 sw 
0 0 0 50.0 45.0 2,300 13,000 21,000 29,000 38,000 WSW 
0 0 0 0 0 2,700 13,000 21,000 29,000 38,000 w 
0 0 0 0 0 2,600 13,000 22,000 31,000 38,000 WNW 
0 0 0 0 0 1,700 14,000 24,000 34,000 43,000 NW 
0 0 0 0 0 2,000 15,000 24,000 34,000 44,000 NNW 
0 0 0 0 0 2,100 15,000 24,000 34,000 44,000 N 
0 0 0 0 0 2,300 15,000 24,000 33,000 41,000 NNE 
0 0 0 7.70 38.0 3,200 15,000 24,000 15,000 680 NE 
0 0 4.50 42.0 57.0 1,200 9,900 21,000 23,000 1,100 ENE 
0 0 16.0 44.0 57.0 470 1,900 3,200 8,000 5,400 E 
0 0 13.0 44.0 57.0 440 1,900 3,200 2,000 290 ESE 
0 0 0 0 17.0 280 1,900 3,200 4,200 2,000 SE 
0 0 0 0 0 470 1,900 3,200 4,400 5,700 SSE 

Grains 0 0 0 84.0 210 2,300 8,700 14,000 19,000 30,000 s 
0 0 40.0 220 280 2,300 9,200 15,000 22,000 35,000 SSW 
0 0 29.0 210 270 2,300 9,200 15,000 22,000 28,000 sw 
0 0 0 37.0 33.0 1,700 9,200 15,000 22,000 28,000 WSW 
0 0 0 0 0 2,000 9,200 15,000 22,000 28,000 w 
0 0 0 0 0 1,900 9,200 13,000 18,000 28,000 WNW 
0 0 0 0 0 1,200 5,900 5,100 8,000 13,000 NW 
0 0 0 0 0 1,500 3,400 5,100 7,100 9,200 NNW 
0 0 0 0 0 1,300 3,100 5,100 7,100 9,200 N 
0 0 0 0 0 880 3,100 5,100 6,900 8,700 NNE 
0 0 0 30.0 150 900 3,100 5,100 4,400 3,000 NE 
0 0 18.0 170 220 1,600 4,700 6,400 5,500 3,100 ENE 
0 0 61.0 170 220 1,900 7,500 12,000 9,400 7,400 E 
0 0 50.0 170 220 1,700 7,500 12,000 17,000 22,000 ESE 
0 0 0 0 69.0 1,100 7,500 12,000 17,000 22,000 SE 
0 0 0 0 0 1,200 7,500 12,000 17,000 22,000 SSE 

Beef 0 0 0 0 0 38.0 58,000 170,000 280,000 510,000 s 
0 0 0 0 0 0 0 0 0 190,000 ssw 
0 0 0 0 0 0 0 0 0 0 sw 
0 0 0 0 0 0 0 0 0 0 WSW 
0 0 0 0 0 0 0 0 0 0 w 
0 0 0 0 0 0 0 85,000 110,000 0 WNW 
0 0 0 0 0 0 110,000 330,000 430,000 460,000 NW 
0 0 0 0 0 270 190,000 330,000 460,000 590,000 NNW 
0 0 0 0 0 7,100 200,000 330,000 460,000 590,000 N 
0 0 0 0 0 20,000 200,000 330,000 450,000 570,000 NNE 
0 0 0 850 4,200 49,000 20Q,OOO 330,000 360,000 370,000 NE 
0 0 500 4,700 6,300 52,000 200,000 330,000 400,000 370,000 ENE 
0 0 1,700 4,900 6,300 52,000 210,000 350,000 690,000 970,000 E 
0 0 1,400 4,900 6,300 48,000 210,000 350,000 740,000 1.20x106 ESE 
0 0 0 0 1,900 31,000 210,000 350,000 510,000 1.00xl06 SE 
0 0 0 0 0 30,000 210,000 350,000 490,000 630,000 SSE 
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Food Type 0-1 

Poultry 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Milk 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Eggs 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

kg/yr = kilogram per year 
Source: DOC 1993. 
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0 0 
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0 0 
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0 0 
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0 0 

0 0 
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0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 90.0 

53.0 490 

180 520 

150 520 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1.70 

1.00 9.40 

3.50 9.90 

2.80 9.90 

0 0 

0 0 

Distance/MUes 
4-5 5-10 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 4.1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 9.80 

0 260 

0 720 

440 2,300 

670 4,700 

670 5,.600 

670 5,100 

200 3,300 

0 3,200 

0 0.0770 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 22.0 

0 5.90 

0 17.0 

8.40 49.0 

13.0 91.0 

13.0 110 

13.0 97.0 

3.80 63.0 

0 60.0 

10-20 20-30 30-40 40-50 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

6,100 18,000 29,000 1.20xl06 

0 0 0 1.50xto• 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 3,100 4,000 0 

3,900 12,000 16,000 16,000 

6,700 12,000 17,000 21,000 

7,100 12,000 17,000 21,000 

7,100 12,000 16,000 21,000 

7,100 12,000 13,000 13,000 

13,000 16,000 14,000 13,000 

22,000 37,000 37,000 43,000 

22,000 37,000 35,000 28,000 

22,000 37,000 50,000 41,000 

22,000 37,000 52,000 67,000 

120 340 550 750 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 70.0 91.0 0 

89.0 270 360 380 

150 270 380 490 

160 270 380 490 

160 270 360 450 

160 270 160 57.0 

260 350 250 5.40 

420 700 430 240 

420 700 720 680 

420 700 960 860 

420 700 990 1,300 

Direction 
s 
ssw 
sw 
WSW 
w 
WNW 
NW 
NNW 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
s 
ssw 
sw 
WSW 
w 
WNW 
NW 
NNW 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
s 
ssw 
SW 
WSW 
w 
WNW 
NW 
NNW 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
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StabUity 
Wind Speed (mlsec) Closs s ssw sw 

A 0.12 0.26 0.5 
B O.D3 0.05 0.12 

0.78 c o·.o5 0.09 0.14 
D 0.86 0.69 0.57 
E 0.59 0.45 0.33 
F 0.26 0.28 0.27 
A 0.03 0.07 0.17 
B 0.02 0.05 0.2 

2.5 c 0.05 0.15 0.46 
D 0.95 1.09 0.94 
E 0.87 0.59 0.34 
F 0.09 0.07 0.05 
A 0 0 0 
B 0 0 0 

4.5 c 0.02 0.04 0.07 
D 0.81 0.8 0.42 
E 0.21 0.2 0.08 
F 0 0.01 0 
A 0 0 0 
B 0 0 0 

6.9 c 0 0 0 
D 0.19 0.2 0.05 
E 0 0 0 
F 0 0 0 
A 0 0 0 
B 0 0 0 

9.6 c 0 0 0 
D 0.01 0.01 0 
E 0 0 0 
F 0 0 0 
A 0 0 0 
B 0 0 0 

105 c 0 0 0 
D 0 0 0 
E 0 0 0 
F 0 0 0 

Source: l.ANL 1997. 

I Lab 

WSW w 
0.84 0.74 
0.19 0.16 
0.2 0.16 
0.45 0.47 
0.23 0.22 
0.19 0.18 
0.45 0.56 
0.39 0.42 
0.68 0.65 
0.72 0.56 
0.19 0.11 
0.03 0.01 
0 0 
0 0 
0.04 0.02 
0.16 0.07 
0.01 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

1993-1996 Joint F Distrib ·· 
Wind Blows Toward 

WNW NW NNW N NNE 
0.54 0.45 0.32 0.18 0.11 
0.09 0.08 O.D7 0.04 0.01 
0.09 0.09 0.09 0.07 0.04 
0.34 0.33 0.33 0.38 0.35 
0.15 0.13 0.13 0.17 0.24 
0.17 0.2 0.25 0.3 0.32 
0.43 0.33 0.22 0.18 0.08 
0.31 0.27 0.22 0.16 0.1 
0.45 0.46 0.59 0.59 0.26 
0.34 0.47 1.3 2.12 1.89 
0.1 0.13 0.24 0.67 1.82 
0.01 0.05 0.1 0.25 0.33 
0 0 0 0 0 
0 0 0 0 0 
0.01 0.01 0.03 0.15 0.09 
0.04 0.11 0.99 3.24 3.52 
0 0.01 0.07 0.32 1.74 
0 0 0 0.02 0.04 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0.01 0.31 0.96 1.42 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0.05 O.D3 0.08 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0.01 0 0 
0 0 0 0 0 
0 0 0 0 0 

11-m (36-ft) Heie:ht 

NE ENE E ESE 
0.08 0.05 0.06 0.06 
0.02 0.01 0.02 0.02 
0.03 0.03 0.02 0.03 
0.33 0.31 0.35 0.4 
0.32 0.28 0.29 0.4 
0.22 0.17 0.15 0.2 
0.06 0.05 0.04 0.03 
0.06 0.05 0.05 0.04 
0.16 0.12 0.16 0.12 
1.93 0.95 1.08 0.81 
2.41 1.72 1.84 1.41 
0.11 0.36 0.39 0.39 
0 0 0 0 
0.01 0.01 0.01 0.02 
0.11 0.19 0.31 0.19 
2.59 1.61 1.86 1.05 
1.08 1.32 1.31 0.32 

0 0.05 0.05 0.01 

0 0 0 0 
0 0 0 0 
0 0.01 0.01 0.01 
0.87 0.93 0.62 0.48 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0.09 0.19 0.08 0.05 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0.01 0.01 0 0 
0 0 0 0 
0 0 0 0 

SE 
0.07 
0.01 
0.02 
0.57 
0.51 
0.24 
O.D3 
O.D3 
0.07 
0.56 
0.8 
0.12 
0 
0.01 
0.09 
0.54 
0.23 
0.01 
0 
0 
0 
0.31 

0 
0 
0 
0 
0 
0.04 
0 
0 

0 
0 
0 
0 
0 
0 

! 

SSE I 

0.07 
0.02 I 

0.03 
0.72 
0.62 
0.25 
0.03 
0.02 
0.05 
0.63 

0.8 
0.07 
0 
0 
0.02 
0.44 
0.22 

0 
0 
0 
0 
0.15 
0 
0 
0 
0 
0 
0.02 
0 
0 

0 
0 
0 
0 
0 
0 
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Apeendix D- Evaluation of Human Health Effects (rom Routine Processing/Storage Operations and Accidents 

D.1.4 Sample Batch Flow Diagrams and Supplemental Data 

This section contains a sample "process alternative" batch data summary for Rocky Flats (vitrification of ash). 
Included are a process description, personnel radiation exposure estimates, operations requirements, and 
input/output diagrams. A separate Technical Report (SAIC 1998a) includes all batch data summaries (i.e., 
technology descriptions) for all processing alternatives at each site examined in this EIS. 
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Drum Unloading/Bag-In 

t F (emissions) 

Batch Data 
Pu Content: 840 g; nominal 1 drum A (feed) .. Am Content: N/A ... 

B (reage 
Container(s) Volume: 55-gal. drum; nominal5 4-liter C(p 

containers/drum 
roduct) 

nts) ... 
Batch Time: 2 hr. ... 

_..._ 
Batches/shift: 2 ... 
pH: NIA 
Temperature: N/A 

t . D (solids) t . E (liquids) 

Total Components A B c D E 

Pu(kg) 1,164 1,164 

Am 
Residue Matrix (kg) 20,057 20,057 
Water/Acid 

Other 

No. of containers in drums 6400 6400 

No. of drums 1,280 1,280 

No. of other containers 530 530 

Total No. of containers 6,930 

Radiation levels: -__H_ mremlhr whole body on contact 
-...!lL mremlhr whole body (Background & 6' from source) 

Operations Data 
Workstations: --T""'r..,an,.s,.p<!'o~rta=ti..:.o:<:n.__ ____ _ 

- Contam. Cntrl. Enclosure 
- Bag-in at gloyebox 

Staffing: 
-_3_shifts!day; 5 days/week 
-_3_0perators at unit 
-_Q,_Lhours/shift in gloves 
-___li__ Opr. exp. dose rate in gloves 
-_5_Total personnel at unit 
-_2_hours/shift in area 
-_lli_Exp. dose rate 

Process Data 
Equipment: - Contam. Cntrl. Enclosure 

- Hand tools 
- Glovebox bag-in 
- Drum Handling Eauip. 

Space 
Requirements: -_2=.:2::::5;..;:0-=ft"-·---

Utilities: 
-~Electricity 

-~Water 

-~Air 
-~Steam 

-~Other 
-~Other 

F 

<lE-12 

Batches/week: 2x8=16 (RAM factor) Location: - Building 707, Modules DIE 

Special Requirements: -_ _._N,o,.,n""e __ _ New Equipment Cost: ----'$~0:..::K=-----
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Feed Preparation 
t F (emissions) 

A (feed) 
Batch Data 
Pu Content: 83.5 g .. 
Am Content: N/A ... 

B (reage 
Container(s) Volume: 3.5 liters working volume; 8.2 liters total C<P roduct) 

nts) volume ... .. Batch Time: 2.5 hr. ... 
... Batches/shift: 12 

pH: N/A 
Temperature: N/A 

• . D (solids) • . E (liquids) 

Total Components A B c D E F 

Pu (kg) 1,164 1,152 12 1E-8 

Am 

Residue Matrix (kg) 20,057 207 

Residue and Frit Matrix (kg) 39,700 

Water/Acid 

Glass Frit (kg) 19,850 

No. of 8.2 liter containers 13,800 13,800 

No. 4 liter/other feed containers 6,930 6,930 

No. ofBatches 6,930 13,800 

Radiation levels:-____Q_ mremlhr whole body on contact 
-__Qd_ mremlhr whole body (Background & 6' from source) 

Operations Data Process Data 
Workstations: -_,S=o.,.rt.:..._ ________ _ 

- Crush 
Equipment: -_C"""'ru""s"""he"'r~-------

- Rototap/Sieves 
- Sieve/Batch/Blend - Scales 
- Trash Removal - Gram Estimator 

- Blender 
- Glovebox Bag-out 

Staffmg: 
Space 
Requirements: - 360ft (glovebox) 

-_3_shifts/day; 5 days/week 
-_4_0perators at unit Utilities: 
-_3_hours/shift in gloves - Yes Electricity 
-_O_Opr. exp. dose rate in gloves -_BQ_ Water 

-_6_Total personnel at unit -No Air 
-_6_hours/shift in area -_BQ_Steam 
-__Qj_Exp. dose rate -_BQ_Other 

-_BQ_Other 

Batches/week:- 12x8=96 (RAM factor) Location: - Building 707, Module E 

Special Requirements: -_ _,N"'o,n.,e~--- New Equipment Cost: ----'$"-'O:.:.K=-----

D-37 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

D-38 

Vitrification 
t F (emissions) 

A (feed) 
Batch Data 
Pu Content: 83.5 g 

... ... Am Content: NIA 

B (reage 
Container(s) Volume: 3.5liters working volume; 8.2liters total C<P roduct) 

nts) volume 

Batch Time: 4 hr. 
Batches/shift: 12 

_ ... 
pH: N/A ~ 

Temperature: 700-1300°C 

• . D (solids) • . E (liquids) 

Total Components A B c D 
Pu (kg) 1,152 1,152 

Am (kg) 

Residue + Frit (kg) 39,700 34,500 

Water/Acid (liters) 
Scrubber K CO (kg) 397 397 

No. of 8.2-liter containers 13,800 13,800 

No. of convenience cans 13,800 13,800 

Nominal Carbon (kg) 
(as CO,) 

Radiation levels: -___.12._ mrem!hr whole body on contact 
-__Q,Q_ mremlhr whole body (Background & 6' from source) 

Operations Data 
Workstations: - Furnace Load/Unload 

Process Data 
Equipment: - Furnace (6) 

... ... 

E 

- Cooling/Staging/Weighing - Solid-phase Scrubber (6) 
- Sealing/Taping Can - Heat Exchanger( 6) 
- Bag-out at Glovebox - Scale 
- Convenience Canning - Glovebox Bag-out 

Staffing: 
Space 
Requirements: - 480 ft (glovebox) 

-_3_shifts/day; 5 days/week 
-_3_ Operators at unit Utilities: 
-__Qj_hours/shift in gloves - Yes Electricity 
-.-l:.i__ Opr. exp. dose rate in gloves -___NQ_ Water 

-_5_Total personnel at unit - Yes Air 
-_6_hours/shift in area -___NQ_ Steam 
-_Q,§__Exp. dose rate - Yes Other 

- Yes Other 

Batches/week:- 12x8=96 (RAM factor) Location: - Building 707, Module E 

Special Requirements: -_ _,N'""o~n,.,e,__ __ _ New Equipment Cost: - $lOOK 

F 

lE-8 
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NDA 
t F (emissions) 

A (feed) 
Bitch [!ata 
PuContent: 83.5 g .. .. Am Content: N/A 

B (reage 
Container(s) Volume: 3.5 liters working volume; 8.2liters total C(p roduct) 

nts) volume _.. 
Batch Time: 3/4 hr. ... 

... Batches/shift: 12 

.... pH: N/A 
Temperature: N/A 

• D (solids) • . E (liquids) 

Total Components A B c D E F 

Pu (kg) 1,152 1,152 <1E-12 

Am (kg) 

Residue + Frit (kg) 34,500 34,500 

Water/Acid (liters) 

No. of 8.2-liter containers 13,800 13,800 

No. of convenience cans 13,800 13,800 

Radiation levels: -__l.i_ mremlhr whole body on contact 
-_Q,_§__ mremlhr whole body (Background & 6' from source) 

Operations Data 

Workstations: -~ND'"""'"'-A~--------
- Transportation 

Staffmg: 
-_3_shiftslday; 5 days/week 
-_2_0perators at unit 
-_I_ hours/shift in gloves 
-.....l.i_ Opr. exp. dose rate in gloves 
-_3_Total personnel at unit 
-_6_hourslshift in area 
-__Q,2_ Sppt. exp. dose rate 

Batches/week:- 12x8=96 (RAM factor) 

Special Requirements: ----'N'-'-o"'n..,e,_ __ _ 

Process Data 
Equipment: - Segmented Gamma Scanner 

- Carts 

Space 
Requirements: - No gloveboxes 

Utilities: 
- Yes Electricity 
-~Water 

-~Air 
- No Steam 
-~Other 
-~Other 

Location: - Building 707, Module E 

New Equipment Cost: - $300-600K 
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Final Drum Packaging and Storage 
t F (emissions) 

Batch Data 
Pu Content: 167 g A (feed) 

B (reage 

.. Am Content: NIA r 
Container(s) Volume: 52 liters (Pipe Component) C(p 

nts) Batch Time: l hr. actual; 24 hr. turnaround .. 
Batches/shift: 18 .... 

... pH: N/A .. 
Temperature: N/A 

.,, 
D (solids) 

.,, . E (liquids) 

Total Components A B c D E 

Pu (kg) 1,152 1,152 
Am (kg) 

Residue + Frit (kg) 34,500 34,500 
Water/Acid (liters) 

No. of8.2-liter containers 13,800 13,800 

No. of convenience cans 13,800 13,800 

No. of Pipe Components 6,900 6,900 
No. of drums w/Celetex 6,900 6,900 

Radiation levels: -__lj_ mrem!hr whole body on contact 
-__Q,§_ mrem!hr whole body (Background & 6' from source) 

Operations Data Process Data 
Workstations: - Drum Packaging 

- Transportation 
Equipment: - Drum Moving Equip. 

- Storage 

Space 
Staffing: Requirements: - No gloveboxes 

-_l_shifts/day; 5 days/week 
-_2_0perators at unit Utilities: 
-_l_hours/shift in gloves -~Electricity 

-___Li_ Opr. exp. dose rate in gloves -~Water 

-_4_Total personnel at unit -~Air 
-_6_hours/shift in area -~Steam 

-___Q,_Q_Exp. dose rate -~Other 

-~Other 

Batches/week: l8x3=54 (RAM factor) Location: - Various 

roduct) 

F 

<lE-12 

Special Requirements: -_ _,N,_,_o~n"'e"----- New Equipment Cost: ----'$'-'Oc:.K=-----
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D.2 NORMAL OPERATIONAL RADIOLOGICAL RELEASES AND IMPACTS TO THE ENVIRONMENT 

This section presents compilations of radiological releases to the environment as well as resulting impact 
ranges from processes associated with all alternatives assessed in this EIS. The total releases of radioactivity 
to the environment associated with processes common to processing/storage activities are given in 
Table D-22. The releases, by radionuclide, include those for applicable operations at each site in question 
and differ according to site location and were based on information given in detailed technical descriptions of 
all the process options assessed in the EIS. These descriptions were supplied by each of the sites being 
addressed in the EIS. 

For processing at Rocky Flats or Los Alamos National Laboratory, the amounts of plutonium and americium 
released to the environment, in mass units, were based on an analysis of each processing step in the glove box 
to determine the amounts of plutonium and americium present in each of these steps. For those steps that 
involve actions with unsealed material, one tenth of one percent of this material was assumed to get into the 
glove box atmosphere. The exhaust from the glove box would then pass through four sets of High-Efficiency 
Particulate Air filters in series, each assumed to have a reduction factor of 100 (99% efficient), before being 
released to the outside atmosphere. 

The isotopic composition of the plutonium and americium released to the atmosphere was based on a document 
titled "Rocky Flats Calculation 95-SAE-002", January 3, 1996. (RF 1996) This composition is given in 
Table D-23, which provides the conversion of mass units to curies. The distribution of plutonium and 
americium radionuclides accounts for changes that have taken place over the storage period due to decay and 
growth of americium-241. The additional amount of americium for salt residues (noted in a footnote to the 
table) accounts for the higher amounts of americium present in salt residues and scrub alloy than in the other 
residues. 

For processing at the Savannah River Site, the releases from the canyons to the atmosphere are based on 
operating experience with similar materials. The releases were adjusted to account for the specific throughputs 
of materials assessed in the EIS. 

Tables D-24 through D-26 present the maximum impacts associated with each site. These tables are provided 
to illustrate the largest possible incident-free impacts associated with each residue type that could exist at each 
site for all possible alternatives exalnined in this EIS. The detailed results of the impact assessments are given 
in Chapter 4 of this EIS. 

Table D-22 Total Radioactive Releases During Normal Operation of Processing/Storage 
Processes (Ci) a 

Process Rfldionuclides I Rocky Flats I Savannah River Site I Los Alamos National Laboratory 
Calcining/Cementation of Ash 

Plutonium 238 2.2x10·7 - -
Plutonium 239 2.5xl0·6 - -

Plutonium 240 5.6x10'7 - -
Plutonium 241 0.000015 - -
Plutonium 242 5.2xl0-11 - -

Americium 241 2.6x10·8 - -
Immobilization (Calcination/Vitrification) of Ash 

Plutonium 238 1.0x10·7 - -
Plutonium 239 1.2x10·6 - -
Plutonium 240 2.6x10'7 - -
Plutonium 241 6.9xl0·6 - -

Plutonium 242 2.4x10' 11 - -
Americium 241 1.2xl0·8 - -
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Process Radionuclides Rocky Flats Savannah River SUe Los Alamos NationallAbol'llt(lry 
Cold Ceramijication of Incinerator Ash 

Plutonium 238 1.2xl0-7 - -
Plutonium 239 l.3xl0-6 - -

Plutonium 240 3.0xlo-7 - -

Plutonium 241 7.8xl0-6 - -

Plutonium 242 2.8xl0-11 - -
Americium 241 1.4xl o-s - -

Blend Down of Ash 

Plutonium 238 1.7xl o-7 - -

Plutonium 239 2.0xlo-6 - -
Plutonium 240 4.4xlo-7 - -
Plutonium 241 0.000011 - -

Plutonium 242 4.lxl0-11 - -
Americium 241 2.0xl0-8 - -

Preprocess Ash at Rocky Flats for Transport to the Savannah River Site (far Mediated Electrochemical Oxidation at the 
Savannah River Site) 

Plutonium 238 1.5xl0-7 - -
Plutonium 239 1.7xl0-6 - -

Plutonium 240 3.8xlo-7 - -
Plutonium 241 0.000010 - -
Plutonium 242 3.6xl0-11 - -

Americium 241 1.8xl0-8 - -
Preprocess Ash at Rocky Flats for Transport to the Savannah River Site (for Purex at the Savannah River Site) 

Plutonium 238 l.Sx!0-7 - -
Plutonium 239 1.7xl0-6 - -

Plutonium 240 3.8xlo-7 - -

Plutonium 241 0.000010 - -
Plutonium 242 3.6xl0-11 - -

Americium 241 1.8xlo-s - -

Sand, Slag, and Crucible Purex Process-Rocky Flats Size Reduced 

Plutonium 238 - 0.000025 -
Plutonium 239 - 0.000026 -

Americium 241/243 - 0.000017 -

Fusion/Purex Process for Ash 

Plutonium 238 - 0.00029 -

Plutonium 239 - 0.00031 -

Americium 241/243 - 0.00020 -
Mediated Electrochemical Oxidation for Ash 

Plutonium 238 - 0.00017 -
Plutonium 239 - 0.00018 -

Americium 241/243 - 0.00012 -
Repackage for Ash 

Plutonium 238 5.9xl0-8 - -

Plutonium 239 6.8xlo-7 - -
Plutonium 240 1.6xlo-7 - -

Plutonium 241 3.9xlo-6 - -
Plutonium 242 1.4xl0-11 - -

Americium 241 7.0xl0-9 - -

Pyro-oxidation of Salts 

Plutonium 238 l.Ox!0-7 - -
Plutonium 239 1.2xl0-6 - -
Plutonium 240 2.6xlo-7 - -
Plutonium 241 6.8xl0-6 - -

Plutonium 242 2.4xl0-It - -
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Process Radionuclides Rocky FliJts I Savannah River SUe Los Alamos National Laboratot"' 
Americium 241 3.5xl0·7 - -

Pyro-oxidation/Blend Down of Salts 

Plutonium 238 2.5xlo·7 - -

Plutonium 239 2.9xl0·6 - -

Plutonium 240 6.4xl0-7 - -

Plutonium 241 0.000017 - -

Plutonium 242 6.0xl0·11 - -
Americium 241 8.8xl0-7 - -

Salt Scrub for Pyro Salts/Ship Scrub Alloy to the Savannah River Site 

Plutonium 238 1.5xl0-7 - -

Plutonium 239 1.7xl0-6 - -

Plutonium 240 3.9xl0-7 - -

Plutonium 241 0.000010 - -

Plutonium 242 3.6xl0-11 - -

Americium 241 4.9xl0·7 - -
Preprocess Salt Residues at Rocky Flats for Transport to Los Alamos National Laboratory (All Salts) 

Plutonium 238 l.lxl0-7 - -

Plutonium 239 1.3xl0·6 - -

Plutonium 240 2.9xl0-7 - -
Plutonium 241 7.4xl0-6 - -

Plutonium 242 2.6xl0·11 - -
Americium 241 3.7xl0-7 - -

Salt Distillation (MSEIER Salts) 

Plutonium 238 1.8xl0·7 - 4.3xl0·8 

Plutonium 239 2.0x10·6 - S.Oxlo-7 

Plutonium 240 4.5xl0·7 - 1.1 x!0-7 

Plutonium 241 0.000012 - 2.9xl0-6 

Plutonium 242 4.2xl0-11 - l.Ox!O·II 

Americium 241 2.9xl0·7 - 7.3xl0-8 

Dissolution of Salt Residues from Plutonium Oxide (Water Leach) - (All Salts at Rocky Flats; DOR Salts Only at l.ANL) 

Plutonium 238 3.7xl0-7 - 9.4xl0·9 

Plutonium 239 4.3x 10"6 - l.lx!0-7 

Plutonium 240 9.7xl0-8 - 2.4xl0·8 

Plutonium 241 0.000025 - 6.3x10·7 

Plutonium 242 8.9xi0·11 - 2.2xl0- 12 

Americium 241 1.3xl0·6 - l.lxl0-7 

Preprocess Salt Residues at Rocky Flats for Transport to Los Alamos National Laboratory (MSEIER Sa/t-IDC 409 only) 

Plutonium 238 2.4xl0·8 - -
Plutonium 239 2.7xl0-7 - -

Plutonium 240 6.lxl0-8 - -

Plutonium 241 1.6xl0·6 - -

Plutonium 242 5.6xl0-12 - -

Americium 241 2.8xl0-9 - -
Salt Distillation (MSEIER Salt-/DC 409 only) 

Plutonium 238 - - 2.3xl0-8 

Plutonium 239 - - 2.7xlo·7 

Plutonium 240 - - 6.lxl0-8 

Plutonium 241 - - 1.6xl0·6 

Plutonium 242 - - 5.6xl0- 12 
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Process Radionuclides Rocley_Flats 1 Savanntlh River Site I Los Alamos NatiOnal Ltiboratory 
Americium 241 - - I 2.8xl0·9 

Preprocess Salt Residues at Rocky Flats for Transport to Los Alamos National Laboratory ( DOR Salts-IDCs 365, 413, and 
427 

Plutonium 238 l.4xl0-8 - -
Plutonium 239 l.6xi0-7 - -
Plutonium 240 3.6xl0-8 - -
Plutonium 241 9.5xi0-7 - -
Plutonium 242 3.4xl0-12 - -

Americium 241 2.1xl0-7 - -
Acid Dissolution (DOR Salts-IDC's 365, 413, and 427 

Plutonium 238 - - 3.5xl0-8 

Plutonium 239 - - 4.0xl0-7 

Plutonium 240 - - 9.0xl0-8 

Plutonium 241 - - 2.3xl0-6 

Plutonium 242 - - 8.3xl0-12 

Americium 241 - - 5.0xl0-7 

Repackage of Salts 
Plutonium 238 l.4xi0-7 - -
Plutonium 239 l.6xl0-6 - -
Plutonium 240 3.6xl0-7 - -
Plutonium 241 9.3xl0-6 - -
Plutonium 242 3.3x10-11 - -

Americium 241 5.1x10-7 - -
Neutralize/Dry (Aqueous) Combustibles 

Plutonium 238 l.6xl0-9 - -
Plutonium 239 l.6xl0-8 - -
Plutonium 240 3.9xl0-9 - -
Plutonium 241 9.5xl0-8 - -
Plutonium 242 3.4xl0-13 - -

Americium 241 l.7xl0-10 - -
Thermal Desorption/Steam Passivation (Organic) Combustibles 

Plutonium 238 l.Ox10-9 - -
Plutonium 239 l.2x1o-s - -
Plutonium 240 2.6xl0-9 - -
Plutonium 241 6.8xl0-8 - -
Plutonium 242 2.4xl0- 13 - -

Americium 241 l.2xl0- 10 - -
Repackage (Dry Combustibles) 

Plutonium 238 5.5xl0-10 - -
Plutonium 239 6.0xl0-9 - -
Plutonium 240 l.Oxl0-9 - -
Plutonium 241 3.7xl0-8 - -
Plutonium 242 l.3xlO·I3 - -

Americium 241 6.6xl0-11 - -
Sonic Wash (Aqueous, Organic, and Dry Combustibles) 

Plutonium 238 5.0xl0-9 - -
Plutonium 239 5.8xl0-8 - -

Plutonium 240 l.3xl0-8 - -
Plutonium 241 3.4x10-7 - -

Plutonium 242 1.2xl0-12 - -
Americium 241 6.0xl0- 10 - -

Digestion (Aqueous, Organic, and Dry Combustibles) 

Plutonium 238 3.2xl0-9 - -
Plutonium 239 3.7xl0-8 I - -
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hoct$8 Ra4ionuclldes Roch .. Flllts s lver Site us AJamosNationalLIJJ;orJJJon 
Plutonium 240 8.4xl0·9 - -
Plutonium 241 2.2xto·7 - -
Plutonium 242 7.7xi0-13 - -

Americium 241 3.9xto·10 - -
Blend Down (Aqueous, Organic, and Dry Combustibles) 

Plutonium 238 2.0xl0·9 - -
Plutonium 239 2.5xl0·8 - -
Plutonium 240 6.0xl0·9 - -
Plutonium 241 1.4x10·7 - -
Plutonium 242 5.2xl0-13 - -

Americium 241 2.6xl0·10 - -
Mediated Electrochemical Oxidation for Aqueous/Organic-Contaminated and Dry Combustibles 

Plutonium 238 5.2xto·9 - -
Plutonium 239 6.0xl0·8 - -
Plutonium 240 I.4xto·8 - -
Plutonium 241 3.5xto·7 - -
Plutonium 242 1.2xl0-12 - -

Americium 241 6.2xto·10 - -
Acid Dissolution/Plutonium Oxide Recovery for Plutonium Fluorides 

Plutonium 238 3.6xto·8 - -
Plutonium 239 4.lx10·7 - -
Plutonium 240 9.Ix 10·8 - -
Plutonium 241 2.4xto·6 - -
Plutonium 242 8.5xi0-12 - -

Americium 241 4.8xl0·9 - -
Blend Down of Plutonium Fluorides 

Plutonium 238 N/E - -
Plutonium 239 N/E - -
Plutonium 240 N/E - -
Plutonium 241 N/E - -
Plutonium 242 N/E - -

Americium 241 N/E - -

Preprocess Plutonium Fluorides at Rocky Flats for Shipment to the Savannah River Site 
Plutonium 238 7.5xto·9 - -
Plutonium 239 8.Ixto·8 - -
Plutonium 240 I.8xto·8 - -
Plutonium 241 4.7xl0·7 - -
Plutonium 242 I.?xl0-12 - -

Americium 241 8.4xl0·10 - -
Fluorides Purex Process 

Plutonium 238 - 0.000038 -
Plutonium 239 - 0.000041 -

Americium 241/243 - 0.000027 -
Neutralize/Dry All Filter Media 

Plutonium 238 I.7xto·8 - -
Plutonium 239 1.9xto·7 - -
Plutonium 240 4.3x10·8 - -
Plutonium 241 l.lxi0-6 - -
Plutonium 242 4.0xl0-12 - -

Americium 241 2.0xl0·9 - -
Neutralize/Dry Filter Media (IDC's 331 and 338 only) 

Plutonium 238 I.6xto·8 - -
Plutonium 239 1.9xi0·7 - -
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Process Radionuclides ]?.oc/cy Flats Savannah River Site Los Alamos National LaboratorY 
Plutonium 240 4.3xl0·8 - -

Plutonium 241 l.lxl0·6 - -
Plutonium 242 4.0xl0.12 - -

Americium 241 2.0xl0·9 - -

Immobilization (Vitrification) of High-Efficiency Particulate Air Filter Media 

Plutonium 238 1.0xl0·8 - -
Plutonium 239 1.2x!0·7 - -
Plutonium 240 2.6x!0·8 - -

Plutonium 241 6.7x!0·7 - -
Plutonium 242 2.4x!O·I2 - -

Americium 241 l.Ox!0·9 - -
Blend Down Filter Media 

Plutonium 238 l.lx10·8 - -
Plutonium 239 1.3x!0·7 - -

Plutonium 240 2.8x!O.s - -
Plutonium 241 7.3xl0"7 - -
Plutonium 242 2.6xl0.12 - -

Americium 241 l.Ox!0·9 - -

Sonic Wash of Filter Media 

Plutonium 238 2.3x!0·8 

Plutonium 239 2.6x!0·7 - -
Plutonium 240 5.9xl0·8 - -
Plutonium 241 1.5xl0·6 - -

Plutonium 242 5.5xl0.12 - -

Americium 241 3.0xl0"9 - -
Mediated Electrochemical Oxidation for Filter Media 

Plutonium 238 2.2x!0·8 - -

Plutonium 239 2.5xl0"7 - -

Plutonium 240 5.7x!0·8 - -
Plutonium 241 1.5xl0·6 - -
Plutonium 242 5.2xl0.12 - -

Americium 241 2.6x!0·9 - -

Repackage of HEPA Filters (All /DC's except 338) 

Plutonium 238 1.0xl0·10 - -

Plutonium 239 I.2x!0·9 - -

Plutonium 240 2.7x!0·10 - -
Plutonium 241 6.9xl0·9 - -
Plutonium 242 2.4xl0.14 - -

Americium 241 1.2x!O·Il - -
Filter/Dry Sludges 

Plutonium 238 3.0xl0·9 - -
Plutonium 239 3.1xl0·8 - -

Plutonium 240 7.0xl0"9 - -
Plutonium 241 I.8x!0"7 - -
Plutonium 242 6.4x!O·I3 - -

Americium 241 3.2x!0·10 - -
Filter/Dry Sludges (All /DC' s except 89, 99, 332) 

Plutonium 238 2.6xl0·9 - -

Plutonium 239 3.0xl0·8 - -
Plutonium 240 6.6xl0·9 - -

Plutonium 241 1.7xl0·7 - -

Plutonium 242 6.lxl0· 13 - -

Americium 241 3.lxl0· 10 - -
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Process Radionuclides RocbF1.4ts Sav(lnnah RiVer Site I. L()s Alamos National Laboratorv 
Immobilization (Vitrification) of Sludges 

Plutonium 238 3.0xl0'9 - -
Plutonium 239 3.5xl0'8 - -
Plutonium 240 8.0xl0'9 - -
Plutonium 241 2.0xl0'7 - -
Plutonium 242 7.2xl0'13 - -

Americium 241 3.6xl0'10 - -
Blend Down of Sludges 

Plutonium 238 2.7xl0'9 - -
Plutonium 239 3.lxl0·8 - -
Plutonium 240 7.lxl0'9 - -
Plutonium 241 1.8xl0·7 - -

Plutonium 242 6.4xl0·13 - -
Americium 241 3.2xl0·10 - -

Blend Down of Sludges (/DC' s 89, 99, 332) 

Plutonium 238 9.0xl0'11 - -
Plutonium 239 1.0x10·9 - -
Plutonium 240 2.3xl0'10 - -
Plutonium 241 6.lxl0·9 - -
Plutonium 242 2.2xl0.14 - -

Americium 241 l.lxl0·11 - -
Dissolution (Nitric Acid) of Sludges 

Plutonium 238 6.lxl0'9 - -

Plutonium 239 7.lxl0·8 - -
Plutonium 240 1.6xl0'8 - -
Plutonium 241 4.lxl0·7 - -

Plutonium 242 1.5xl0'12 - -
Americium 241 7.6xl0·10 - -

Repackage of Sludges (IDC's 089, 099, and 332) 

Plutonium 238 9.5xl0'11 - -

Plutonium 239 l.lxl0·9 - -

Plutonium 240 2.5xl0·10 - -
Plutonium 241 6.4xl0'9 - -
Plutonium 242 2.3xl0'14 - -

Americium 241 l.lxlQ·II - -
Neutralize/Dry Raschig (Glass) Rings 

Plutonium 238 N/E - -

Plutonium 239 N/E - -
Plutonium 240 NIE - -
Plutonium 241 NIE - -
Plutonium 242 N/E - -

Americium 241 NIE - -
Immobilization (Vitrification) of Raschig (Glass) Rings 

Plutonium 238 5.0xl0'10 - -
Plutonium 239 5.8xl0'9 - -
Plutonium 240 2.2xl0'10 - -
Plutonium 241 3.3xl0·8 - -

Plutonium 242 1.2xl0.13 - -
Americium 241 6.0xl0' 11 - -

Blend Down of Raschig (Glass) Rings 

Plutonium 238 5.0xl0'10 - -
Plutonium 239 5.8xl0·9 - -
Plutonium 240 2.2xl0-10 - -
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Prt>cetJs Radumuclides RtJCkY Flats Savannah Rtver Site Los Alamos National Laboraton 
Plutonium 241 3.3xl0·8 - -

Plutonium 242 1.2x10-13 - -
Americium 241 6.0x10'11 - -

Sonic Wash of Raschig (Glass) Rings 

Plutonium 238 NIE - -

Plutonium 239 NIE - -

Plutonium 240 NIE - -
Plutonium 241 NIE - -

Plutonium 242 NIE - -
Americium 241 NIE - -

Mediated Electrochemical Oxidation for Raschig (Glass) Rings 

Plutonium 238 1.3xi0·9 - -

Plutonium 239 1.5x10'8 - -
Plutonium 240 3.3xl0·9 - -
Plutonium 241 8.5xl0·8 - -
Plutonium 242 3.0x10'13 - -

Americium 241 1.5x10'10 - -

Direct Repackaging of Graphite 

Plutonium 238 NIE - -
Plutonium 239 NIE - -

Plutonium 240 NIE - -
Plutonium 241 NIE - -

Plutonium 242 NIE - -
Americium 241 NIE - -

Preprocess Graphite at Rocky Flats for Transport to the Savannah River Site 

Plutonium 238 4.9xl0·9 - -
Plutonium 239 5.6xl0·8 - -

Plutonium 240 1.3xl0-s - -
Plutonium 241 3.3xl0·7 - -

Plutonium 242 1.2xl0·12 - -
Americium 241 5.8xiQ·IO - -

Immobilization (Cementation) of Graphite 

Plutonium 238 2.0x10'8 - -

Plutonium 239 2.3xi0·7 - -
Plutonium 240 5.2xl0·8 - -
Plutonium 241 1.3xi0·6 - -
Plutonium 242 4.8xl0'12 - -

Americium 241 2.4xl0·9 - -

Immobilization (Vitrification) of Graphite 

Plutonium 238 9.5xl0·9 - -
Plutonium 239 1.1 x!0-7 - -

Plutonium 240 2.5xi0·8 - -

Plutonium 241 6.4xi0·7 - -

Plutonium 242 2.3xl0-12 - -

Americium 241 l.lxi0·9 - -

Blend Down of Graphite 

Plutonium 238 9.5xl0·9 - -

Plutonium 239 l.lx!0-7 - -
Plutonium 240 2.5xl0·8 - -
Plutonium 241 6.4xi0·7 - -
Plutonium 242 2.3xl0- 12 - -

Americium 241 l.lxi0·9 - -
Mediated Electrochemical Oxidation for Graphite 
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Process Radionuclides RocqFlats Savannah River Site Los Alamos National Laboratory 
Plutonium 238 2.4xl0·8 0.000024 -

Plutonium 239 2.8xl0-7 0.000026 -
Plutonium 240 6.2xl0-8 - -

Plutonium 241 L6xl0·6 - -

Plutonium 242 5.8xl0-12 - -

Americium 241/243 2.9xl0·9 0.000017 -
Direct Repackage of Inorganic Residue 

Plutonium 238 NIE - -
Plutonium 239 NIE - -

Plutonium 240 NIE - -
Plutonium 241 NIE - -
Plutonium 242 NIE - -

Americium 241 NIE - -
Preprocess Inorganics at Rocky Flats for Transport to the Savannah River Site 

Plutonium 238 9.0xl0·10 - -
Plutonium 239 Llxl0-8 - -
Plutonium 240 2.3xl0·9 - -
Plutonium 241 6.lxl0·8 - -
Plutonium 242 2.lxlo-13 - -

Americium 241 Llxl0-10 - -
Immobilization (Vitrification) of Inorganics 

Plutonium 238 2.0xl0·9 - -
Plutonium 239 2.3xl0·8 - -

Plutonium 240 5.2xl0-9 - -

Plutonium 241 L3xl0-7 - -

Plutonium 242 4.8xl0-13 - -

Americium 241 2.4xl0·10 - -

Blend Down of Inorganics 

Plutonium 238 L8xl0·9 - -
Plutonium 239 2.0xlo-s - -
Plutonium 240 4.6xl0-9 - -
Plutonium 241 l.lxl0-7 - -

Plutonium 242 4.2xl0-13 - -
Americium 241 2.lxlO·IO - -

Mediated Electrochemical Oxidation for Inorganics 

Plutonium 238 4.4xl0-9 0.000004 -
Plutonium 239 5.2xlo-s 0.000004 -
Plutonium 240 L2xl0·8 - -

Plutonium 241 3.0xlo-7 - -
Plutonium 242 l.lxl0-12 - -

Americium 241/243 5.3xl0·10 2.9xlo-6 -

Direct Repackage of Scrub Alloy Residue 

Plutonium 238 2.0x10·8 - -

Plutonium 239 2.3xl0-7 - -

Plutonium 240 5.2xlo-s - -

Plutonium 241 L4xl0·6 - -

Plutonium 242 4.8xl0-12 - -
Americium 241 1.3xl0·6 - -

Repackaging of Scrub Alloy at Rocky Flats for Shipment to the Savannah River Site 

Plutonium 238 6.5xl0·9 - -
Plutonium 239 7.5xl0·8 - -
Plutonium 240 1.7xl0-s - -

Plutonium 241 4.4xl0·7 - -
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Process Radionuclides Rocky Flats Savannah River Site Los Alamos National Laboratory 
Plutonium 242 1.6xl0·•2 - -

Americium 241 6.5xl0·7 - -

Immobilization (Calcination/Vitrification) of Scrub Alloy Buttons 

Plutonium 238 3.0x!o-s - -

Plutonium 239 3.5xl0·7 - -
Plutonium 240 7.7xl0·8 - -
Plutonium 241 2.0x1o·6 - -
Plutonium 242 7.2xl0·•2 - -

Americium 241 1.9xl0·6 - -

Existing Scrub Alloy Purex System 

Plutonium 238 - 0.000045 -

Plutonium 239 - 0.000048 -
Americium 2411243 - 0.000032 -

Pyrochemical Salts Scrub Alloy Purex System 

Plutonium 238 - 0.00022 -

Plutonium 239 - 0.00023 -

Americium 2411243 - 0.00015 -

NIE = no emissions 
All releases were to the atmosphere. 

Note: Ash includes the general categories of incinerator ash/firebrick fines (78% ), graphite fines (6% ), sand, slag, crucible (II%), 
and inorganic (5%). 

Salt includes the categories of sodium chloride/potassium chloride (88%) and calcium chloride (12%). 
Combustibles includes the categories of aqueous (44% ), organic (30% ), and dry (26% ). 
Filter media includes the categories of high-efficiency particulate air (83%) and Ful Flo (17% ). 
Source: SA/C 1998a. 

Table D-23 Releases a per 1 gram-mix of Weapons-Grade Plutonium (Ci) 
or rocessmg ternatives orma •perations at oc cy f P AI (N I 0 ) R k Fl ats 

Process Radionuclides Releases (per 1 gram-mix) 

Plutonium 238 0.005 

Plutonium 239 0.058 

Plutonium 240 0.013 

Plutonium 241 0.34 

Plutonium 242 1.2xl0·6 

Americium 241 b 0.0006 

All releases were to the atmosphere. 
For all salt and scrub alloy processes, there was an extra independent quantity (not within the weapons-grade mix) of 
Americium-241 released from operational procedures. One gram of Americium-241 contains 3.4 curies. 

Source: SAIC /996. 
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Table D-24 Radiological Impacts Due to Incident-Free Management of Plutonium Residues and 
S bAll RkFI M I cru oy- oc .:y ats aXImum mpacts 

Ojfsite Maximally 
Olfsite Population Exposed Individual Worker Populo;tion 

Latent Cancer Latent Cancer 
CoUective Fatalities Annual Collective Fatalities 

Dose (number of Dose Cancer Dose (number of 
Material (penon-rem) cancers) (mrem) Probability (person-rem) cancers) 

Incinerator Ash 0.0051 2.55x10.6 0.00024 1.20x10·10 376 0.150 

Sand, Slag, and Crucible 0.00077 3.85xl0·7 0.000036 1.80x10.11 57 0.0228 

Inorganic Ash 0.00029 1.45xl0·7 0.000013 6.50x10.12 26 0.0104 

Graphite Fines 0.00042 2.10x10·7 0.000020 1.00x10.11 30 0.012 

Molten Salt Extraction/ 
0.0091 4.55xl0·6 0.00039 1.95xl0·10 664 0.266 

Electrorefining Salts 

Direct Oxide Reduction 
0.0031 1.55xl0·6 0.00015 7.50x10- 11 155 0.062 

Salts 

Combustibles 0.00016 8.00x1o-s 7.40xl0-6 3.70xl0-12 42 0.0168 

Plutonium Fluorides 0.00098 4.90xl0·7 0.000043 2.15x10. 11 356 0.142 

High-Efficiency Particulate 
0.00057 2.85xl0·7 0.000027 1.35xl0-11 84 0.034 

Air Filter Media 

Ful Flo Filter Media 0.00012 6.00x1o-s 5.70x1o·6 2.85x10.12 28 0.011 

Sludge Residues 0.00016 8.00xlo-s 7.40xl0·6 3.70xl0-12 39 0.016 

Glass Residues 0.000038 1.90xlo-s 1.80xl0·6 9.00xl0·13 1.90 0.00076 

Graphite Residues 0.00072 3.60x1o·7 0.000034 1.70xl0·11 36 0.0144 

Inorganic Residues 0.00013 6.50xl0·8 6.30xl0-6 3.15xl0-12 7.4 0.0030 

Scrub Alloy 0.0025 1.25xl0·6 0.000066 3.30xl0.11 142 0.0568 

Totals 0.0242 0.0000121 0.00105 5.25xl0-10 2,044 0.818 

Table D-25 Radiological Impacts Due to Incident-Free Management of Plutonium Residues and 
S b All -S h Ri S"t M . I ts cru oy· avanna ver 1 e ax1mum m (laC 

Olfsite Maximally 
Offsite Populo;tion Exposed Individual Worker Populo;tion 

CoUective lAtent Cancer Latent Cancer 
Dose Fatalities Annual Collective Fatalities 

(penon- (number of Dose Cancer Dose (number of 
Material rem) cancers) (mrem) Probability (person-rem) cancers) 

Incinerator Ash 0.17 0.000085 0.0015 7.50xlo·10 231 0.0924 

Sand, Slag, and Crucible 0.014 7.00x10.6 0.00013 6.50xl0-11 17 0.0068 

Inorganic Ash N/A N/A N/A N/A N/A N/A 

Graphite Fines 0.0071 3.55xl0-6 0.000064 3.20xl0-11 12 0.0048 

Salts 0.12 0.000062 0.0012 6.00xl0- 10 120 0.048 

Combustibles N/A N/A N/A N/A N/A N/A 

Plutonium Fluorides 0.022 0.000011 0.00020 l.OOxl0-10 34 0.0136 

High-Efficiency 
Particulate Air Filter 
Media N/A N/A N/A N/A N/A N/A 

Ful Flo Filter Media N/A NIA N/A N/A N/A N/A 
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Offsile Maximally 
Offsile Population Exposed Individual Worker Population 

Collective lAtent Cancer Latent Cancer 
Dose Fatalities Annual Collective Fatalities 

(person- (number of Dose Cancer Dose (number of 
Material rem) cancers) (mrem) Probability (person-rem) cancers) 

Sludge Residues N/A NIA N/A N/A N/A NIA 
Glass Residues NIA N/A N/A N/A N/A NIA 
Graphite Residues 0.014 1.00x10·6 0.00012 6.00xto·" 25 0.010 

Inorganic Residues 0.0023 1.15xto·6 0.000021 1.05x10-11 4.50 0.0018 

Scrub Alloy 0.0255 0.0000128 0.00024 1.20xl o-lD 25 0.010 

Totals 0.375 0.000187 0.00348 1.74xto·9 469 0.187 

N/A =not applicable (these materials are not processed at the Savannah River Site) 

Table D-26 Radiological Impacts Due to Incident-Free Management of Plutonium 
R "d L AI M I ts es1 ues- os amos ax1mum m_l!_ac 

Offsite Maximally 
Offsite Population Exposed Individual Worker Population 

Collective Latent Cancer 
Collective lAtent Cancer Annual Dose Fatality 

Dose Fatality (number Dose Cancer (person- (number of 
Material (person-rem) of cancers) (mrem) Probability rem) cancers) 

Incinerator Ash NIA N/A N/A N/A N/A N/A 

Sand, Slag, and Crucible NIA N/A N/A N/A NIA N/A 

Inorganic Ash N/A N/A N/A N/A N/A NIA 
Graphite Fines N/A N/A N/A N/A N/A N/A 

Salts 0.00235 1.18xto·6 0.000799 4.00xlo-10 160 0.064 

Combustibles N/A N/A N/A N/A N/A N/A 

Plutonium Fluorides NIA N/A N/A NIA N/A NIA 
High-Efficiency Particulate 
Air Filter Media N/A N/A N/A N/A N/A N/A 

Ful Flo Filter Media N/A N/A N/A N/A N/A N/A 

Sludge Residues NIA N/A N/A N/A NIA N/A 

Glass Residues NIA N/A N/A N/A N/A N/A 

Graphite Residues N/A N/A N/A NIA N/A NIA 

Inorganic Residues N/A N/A N/A N/A N/A N/A 

Scrub Alloy N/A N/A N/A N/A N/A N/A 

Totals 0.00235 1.18xto·6 0.000799 4.00xto·10 160 0.064 

N/A =not applicable (these materials are not processed at Los Alamos National Laboratory) 

Tables D-24 through D-26 present the largest possible incident-free impacts associated with each residue type, 
that could exist at each site for all possible alternatives examined in this EIS. They should be viewed as a set 
of bounding values which cannot be exceeded for any of the processes under any feasible combination. The 
preferred and strategic alternatives also fall under the realm of being bounded by the impact quantities 
presented in the tables. It should be noted that not all residue processes are applicable to each site; in these 
situations, N/ A ("not applicable") is denoted in the appropriate locations. 
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D.3 ACCIDENT AND RISK ANALYSIS METHODOLOGY, ASSUMPTIONS, AND RESULTS 

Section 0.3 describes the methodology and assumptions used for estimating radiation exposure (dose) and the 
risk to individuals and the general public from releases of radioactivity resulting from potential accident 
scenarios during processing and stabilization of certain Rocky Flats plutonium residues. 

D.3.1 Exposure Impacts To Be Evaluated 

The impact of radiation exposure on the following segments of the population is calculated for each accident 
scenario: 

0 Worker-An individual (a noninvolved worker) located 100m (330ft) from the radioactive material 
release point. 1 The dose to the worker is calculated for the 50th-percentile meteorology only, as specified 
in DOE-STD-1027-92 (DOE 1992). Workers are exposed unprotected to the plume for a limited time (a 
maximum of 5 minutes). Workers are exposed to radioactivity via inhalation, air immersion, and ground 
surface pathways only. 

0 Maximally Exposed Individual-A hypothetical individual living at the management site boundary and 
receiving the maximum exposure. The hypothetical member of the public is located directly downwind of 
the accident and is exposed to radioactivity via inhalation, ingestion, air immersion, and ground surface 
pathways. The individual would be exposed to the plume for the entire release duration. 

0 Population-The general public living within an 80-km (50-mi) radius of the facility, residing directly 
downwind of the accident, and receiving the maximum exposure via inhalation, ingestion, air immersion, 
and ground surface pathways. 

The doses to the maximally exposed individual and the general public are calculated for the 50th- and 95th
percentile meteorological conditions. The details of exposure times for maximally exposed individuals, 
workers, and the general public are given in Section 0.1.2.2. 

The radiation dose to individuals and the public resulting from exposure to radioactive contamination was 
calculated using the following potential pathways: 

• Air Immersion-External direct exposure from immersion in the airborne radioactive material 
• Ground Suiface-External direct exposure from radioactive material deposited on the ground 
• Inhalation-Internal exposure from inhalation of radioactive aerosols and suspended particles 
• Ingestion-Internal exposure from ingestion of contaminated terrestrial food and animal products. 

The radiation dose is estimated by the GENII computer program in a manner recommended by the 
International Commission on Radiological Protection in Publications 26 and 30 (ICRP 1977, ICRP 1982). 
Committed dose equivalents2 are calculated individually for organs such as the gonads, breast, red bone 
marrow, lungs, thyroid, and bone surface; calculations are combined for the liver, upper large intestine, lower 
large intestine, small intestine, and stomach. Weighting factors are used for various body organs to calculate 
weighted or committed effective dose equivalent from radiation inside the body due to inhalation or ingestion. 
The committed effective dose equivalent value is the summation of the committed dose equivalent to a specific 

1 For elevated release, the worker dose was calculated at a point of maximum dose. The distance at which the 
maximum dose occurs is frequently greater than 100m (330ft) for an elevated release. 

2The definitions of committed dose equivalents, committed effective dose equivalents, and total effective dose 
equivalents are consistent with those given in 10 Code of Federal Regulations (CFR) Part 835, "Occupational 
Radiation Protection; Final Rule" (DOE 1993a). 
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organ weighted by the relative risk to that organ compared to an equivalent whole-body exposure. Deep-dose 
equivalent for the external exposure pathways (immersion in the radioactive material and exposure to the 
ground contamination) and 50-year committed effective dose equivalent for the internal exposure pathways 
are calculated. The sum of the deep-dose equivalent for external pathways and committed effective dose 
equivalent for internal pathways is called the total dose in this EIS. 

The exposure from ingestion of contaminated terrestrial food and animal products is calculated on a yearly 
basis. It is expected, however, that continued consumption of contaminated food products by the public would 
be suspended if the projected dose should exceed that of the protective action guidelines in a radiological 
accident event (EPA 1991 ). No reduction of exposure because of protective actions or evacuation of the public 
was accounted for in this analysis, however. This conservative approach may result in overestimating health 
effects within an exposed population but allows for consistent comparisons between alternatives. 

D.3.2 Selection of Facility Accidents for Detailed Evaluations 

The large number of material categories and the processing technologies under consideration in this EIS 
produce more than 50 different process/material combinations that need to be evaluated (see Figure 2-2 of 
this EIS). The selected technologies are either (1) well established with active facilities currently in operation 
or (2) considered to be feasible (existing laboratory scale) and becoming operational in the near future. For 
the well-established processing technologies with active facilities, the selection of accident scenarios is based 
on those evaluated in the facility safety analysis reports. For those processing technologies that have not been 
in full production, a set of similar process-independent accidents are postulated. 

Postulated facility accident scenarios were developed based on the review of the analyzed accidents in previous 
safety analysis, risk assessment, and environmental assessment documents at Rocky Flats, Savannah River Site, 
and Los Alamos National Laboratory facilities where plutonium is handled or processed. 

After reviewing a wide range of documents, postulated accident scenarios were developed based on 
information contained in the following: 

• Safety Analysis-200 Area, Savannah River Site F-Canyon Operation, F-Canyon SAR Addendum 
(WSRC 1994) 

• Basis for Interim Operation, Savannah River Site H-Canyon and Outside Facilities, H-Canyon Basis 
for Interim Operation (WSRC 1996) 

• Safety Analysis, H-Canyon Basis for Interim Operation Addendum, Addendum I, Revision 0 
(WSRC 1997) 

• Nuclear Safety Technical Report, Safety Analysis in Support of the Environmental Assessment for 
Consolidation and Interim Storage of Special Nuclear Material in Building 37 I (EG&G 1995) 

• Environmental Assessment, Finding of No Significant Impact, and Response to Comments, Solid 
Residue Treatment, Repackaging, and Storage (DOE 1996d) 

• Basis for Interim Operation Building 37I/374 Complex, Rocky Flats Environmental Technology Site 
(KHC 1997a) 

• TA-55 Final Safety Analysis Report (LANL 1996). 
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Based on this review of analyzed accident scenarios at Rocky Flats, Savannah River Site, and Los Alamos 
National Laboratory facilities that deal with plutonium, a spectrum of potential accidents was identified. This 
process started with systematically identifying initiating events, subsequent accident progressions, and onsite 
or offsite releases. Then, based on accident initiators, selected accidents were grouped into the following three 
categories: 

• Natural phenomena (e.g., earthquake, tornado), 
• External events (e.g., aircraft crash), and 
• Process-related events (e.g., explosion, nuclear criticality, fire, spills). 

The potential process-related events include high-, medium-, and low-energetic events, which are defined as 
follows: 

• High-Energetic-A high-energetic event is defined as one that releases sufficient energy to destroy 
the first confinement barrier and breach the secondary confinement barrier, allowing radioactive 
materials to directly reach rooms occupied by personnel or directly reach the environment outside the 
facility. An example of such event would be an explosion of a magnitude that potentially could 
produce severe damage to the glovebox and cause damage to the filtration system or the building 
confinements (walls), creating a direct path to the environment. If an explosion could not create a 
direct path to the environment, it is covered as a medium-energetic impact event. 

• Medium-Energetic-A medium-energetic event is defined as one that would cause penetration of the 
primary confinement barrier and potentially cause materials to bypass the second confinement barrier 
for a short period of time. Events which could lead to medium-energetic events are nuclear criticality, 
uncontrolled chemical reaction (including a sudden eruption or belching of a content of vessel, 
foaming, boil over, gassing, or simply an undesirable high temperature resulting in material 
degradation or toxic vapor evolution), fire (spontaneous combustion involving plutonium, cellulose, 
and other strong oxidizing agents such as nitric acid), and impacts (a projectile or a dropped object 
impacting process equipment). 

• Low-Energetic-A low-energetic event is defined as one that would not destroy the primary 
confinement barrier, but activity may penetrate it. These events usually occur due to human errors 
such as transfer errors, overflows, chemical addition errors, spills, over pressurization, and equipment 
failures such as leaks. 

The energy categorization is one of the indices that affects the outcome of all components of the building 
source term except the material at risk (see Section D.3.3.2). Under some circumstances, therefore, the health 
effects of a medium-energetic event could exceed those of a high-energetic event. A careful review of the 
accidents will lead to the amount of materials at risk as being the major contributing factor to the results that 
appear to be counterintuitive at first glance. 

A review of the accident scenarios indicated that only severe accident conditions could result in a significant 
release of radioactive material to the environment or an increase in radiation levels. Some types of accidents, 
such as procedure violations, spills of small materials containing radioactive particles, and most other types 
of common human error occur more frequently than the more severe accidents analyzed. However, these 
accidents do not involve enough radioactive material or radiation to result in significant release to the 
environment. Natural phenomena (e.g., earthquake) and fire accidents creating a direct path for releases to the 
environment represented the situation with the most consequences to the public. The process-related accidents 
occurred inside the building, and, therefore, represented the situation with the most significant consequences 
to the operational personnel. The airborne particles from a process-related accident would normally pass 
through at least one bank and possibly two to four banks of high-efficiency particulate air filters before entering 
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the environment. Plutonium handling and operations are performed inside such confinement barriers as 
gloveboxes or canyon walls. The gloveboxes are equipped with safety significant features, such as inert gas 
atmosphere, pressure control, and heat detection. These features are credited when their operabilities can be 
ensured. 

Based on these reviews and on guidance provided by DOE in Section 6.9 of Recommendations for the 
Preparation of Environmental Assessments and Environmental Impact Statements (DOE 1993d), the following 
types of accidents were selected for each processing technology: 

• Explosions 
• Nuclear criticality 
• Fire 
• Earthquake 
• Aircraft crash 
• Spills. 

Finally, no specific analyses of the results of terrorist or sabotage acts were considered. This is because the 
existing security measures in effect at the management sites would essentially preclude any sabotage or terrorist 
activity. In addition, any acts of terrorism are expected to result in consequences that are bounded by the 
results of the accident scenarios selected for detailed evaluation. 

Table D-27 summarizes the selected accident scenarios and the associated frequency ranges. Details of the 
actual frequency, given in the following sections, are site specific. 

Table D-27 Selected Accident Scenarios 
Accldlnt Type sce11411o trrequetwy Ra11ge (per year) 

High-Energy Impact Explosion 10-3 > Frequency>10-6 

Medium-Energy Impact Nuclear Criticality • 1 o-2 > Frequency > 1 o-s 
Fire: 10-2 > Frequency > 10-4 

a. Room 
b. Dock 

Low-Energy Impact Spills: Frequency > 1 o-3 

a. Outside Glovebox 
b. Inside Glovebox 
c. Loading Dock 

Natural Phenomena Earthquake (DBE) 10"2 >Frequency~ 10-4 

External Event Aircraft Crash 1 o-s > Frequency 

Severe Accident Earthquake (BDBE) I0-4 > Frequency ~ 1 o-7 

Earthquake with Fire 

DBE =design (evaluation) basis earthquake BDBE =beyond design basis earthquake. 
• Only plutonium criticalities are evaluated. The potential for an americium criticality was considered but dismissed because of 

the limited americium mass and purity. Americium is only present in plutonium residues in small quantities. 
Note: Event frequencies are site dependent. 
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D.3.3 Accident Evaluation 

D.3.3.1 Basic Assumptions 

Unless otherwise stated, the following conditions were used in the calculations: 

0 Meteorological Data 

• Site-specific joint frequency distribution weather data are used to define 50- and 95-percentile 
meteorological conditions for each processing technology at management sites. 

• The release is assumed to occur at an elevated level, unless otherwise stated, consistent with the site's 
effluent emission stack height. No credit is taken for jet plume rise through the stack. 

• Mixing layer height is 1,000 m (3,280 ft). Airborne materials freely diffuse in the atmosphere near the 
ground level in what is known as the mixing depth. A stable layer exists above the mixing depth and 
restricts vertical diffusion above 1 ,000 m. 

• Wet deposition is zero (it is assumed that no rains occur to accelerate deposition and reduce the size of 
area affected by the release). 

• Dry deposition of the cloud is modeled. During movement of the radioactive plume, a fraction of the 
radioactive material in the plume is deposited on the ground due to gravitational forces. The quantity 
of deposited radioactive material is proportional to the particle size and deposition velocities (in meters 
per second). For the plutonium isotopes, the deposition velocity is 0.001 m/sec. The deposited material 
contributes to the exposure from ground surface radiation and ingestion. 

0 Inhalation Data 

• Breathing rate is 330 cubic centimeters (cm3)/sec (0.7 cubic feet per minute [fetmin]) for the worker and 
the general public at the site boundary and beyond (maximally exposed individual and population) 
during the passage of the plume; it is 270 cm3/sec (0.57 fetmin) for the general public during the other 
times. 

• Particle size is 1.0 microns (0.04 mils). 

• Solubility (or lung clearance) class3 (for dose effect when inhaled) in this analysis will use class "Y" for 
plutonium oxides and class "W" for other plutonium compounds such as fluorides and metals. 

• The internal exposure period is 50 years for the individual organs and tissues evaluated. 

D.3.3.2 Source Term 

The source term (or building source term) is the amount of respirable radioactive material that is released to 
the air, in terms of Curies or grams. The airborne source t~rm is typically estimated by the following five
component linear equation: 

3A classification of inhaled material based on its clearance half-time, in order of days "D," weeks "W," or 
years "Y, "from the pulmonary region of the lung to the blood and gastrointestinal tract. 
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Source term = MAR x DR x ARF x RF x LPF 

where: 
MAR 
DR 
ARF 
RF 
LPF 

= 
= 
= 

= 

Material-at-Risk (grams or curies) 
Damage Ratio 
Airborne Release Fraction (or Airborne Release Rate for continuous release) 
Respirable Fraction 
Leak Path Factor. 

0 Material at Risk-The material at risk is the amount of the radionuclides (in Curies or gram of activity 
for each radionuclide) available to be acted upon by a given physical stress (i.e., an accident). The material 
at risk is specific to a given process in the facility of interest. It is not necessarily the total quantity of 
material present but is that amount of material in the scenario of interest postulated to be available for 
release. 

0 Damage Ratio-This is the fraction of material exposed to the effects of the energy/force/stress generated 
by the postulated event. For the accident scenarios discussed in this document, the value of the damage 
ratio is assumed to be one, unless otherwise specified. 

0 Airborne Release Fraction-This is the fraction of the material that becomes airborne due to the accident. 
In this analysis, airborne release fraction values from the DOE Handbook on airborne release fraction are 
used (DOE 1994a). 

0 Respirable Fraction-This is the fraction of the material, with particle size of 10-micrometers (microns) 
aerodynamic equivalent diameter or less, that could be retained in the respiratory system following 
inhalation. The respirable fraction values are also taken from the DOE Handbook on airborne release 
fractions (DOE 1994a). 

0 Leak Path Factor-The leak path factor accounts for the action of removal mechanisms (e.g., containment 
systems, filtration, deposition) to reduce the amount of airborne radioactivity that is ultimately released to 
occupied spaces of the facility or the environment. A leak path factor of one (i.e., no reduction) is assigned 
in accident scenarios involving a major failure of confinement barriers. 

D.3.3.3 Process Accident Scenario Description and Source Terms 

This section describes the accident scenarios and corresponding source terms developed for Rocky Flats, the 
Savannah River Site, and Los Alamos National Laboratory. The spectrum of accidents described below were 
used to determine the incremental consequences (public and worker doses) and risks associated with the 
processing of certain Rocky Flats' residues at each site. These accident scenarios are consistent with those 
evaluated in either the facility safety analysis report, facility/site environmental reports, or various related DOE 
safety documents. Secondary accidents were considered when identified in the safety documents. The selected 
documents were identified and referenced in each of the accident scenarios described. When information was 
required to further clarify the accident condition, update some of the parameters, and facilitate the evaluation 
process, additional assumptions were made. Sometimes it was necessary to have different assumptions than 
those that were used in the referenced report. These are also identified. For example, the material at risk 
during an earthquake is different for the residue processing in this EIS than those considered in the facility 
safety analysis report. This change in assumption is necessary because the evaluations in this EIS focus only 
on the incremental risk resulting from the implementation of alternatives. Cumulative risks can be determined 
by adding the incremental risks to the existing risks. 
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D.3.3.3.1 Accident Scenarios Description and Source Terms at Rocky Flats 

0 Description of Accident Scenarios-The following accident scenarios are evaluated for each processing 
technology and material category considered in this EIS. Each accident scenario description sets the 
condition of the accident and provides a summary of material involved. As stated earlier, these accident 
scenarios are generic, but their applications are consistent with those evaluated in various Rocky Flats 
environmental and safety analyses documents (EG&G 1995, KHC 1997a, DOE 1996d). It is important 
to note that even though these accident scenarios are based on the existing production technologies, they 
will also be applicable to the new technologies because the new technologies are similar to the production 
technologies at operational levels. Additionally, these accidents are generic and process-independent. 

• Explosion-Two explosion scenarios were postulated: acetylene and ion exchange explosions. The 
acetylene explosion was postulated to occur in both Building 707 and Building 371, whereas the ion 
exchange explosion was postulated to occur in Building 371 only. The acetylene explosion scenario 
was considered credible and analyzed for Buildings 371 and 707 (EG&G 1995). The scenario assumed 
for the analysis in this EIS is consistent with that analyzed earlier. The scenario assumes the 
development of a flammable cloud of acetylene in the vicinity of a glovebox. The source of the 
acetylene gas is the failure of an oxy-acetylene welding rig. The subsequent deflagration can result in 
damage to equipment and containers within the immediate vicinity of the explosion. The ensuing 
pressure wave from deflagration could breach the module wall and blow open a set of egress doors in 
Building 707, creating a path to the environment (EG&G 1995). The explosion force from an 
acetylene accident in Building 371 would be insufficient to damage the 40-cm (16-in) thick reinforced 
concrete outer building walls (EG&G 1995). Therefore, the release path would be through at least two 
banks of high-efficiency particulate air filters. The frequency of this accident was estimated at 5x 1 o-s 
per year (EG&G 1995). The material at risk for this EIS was considered to be the equivalent content 
of two drums. 

Ion exchange purification of plutonium is a secondary process for the plutonium separation processing 
alternative that uses the mediated electrochemical oxidation process. There are two alternative 
protocols possible-the purification of each batch using lab-scale columns or the accumulation of 
sufficient batches to make up an appropriate quantity of plutonium for use of a process-size column. 
Because the accumulation of plutonium results in a larger source term (a conservative assumption), this 
option is selected for evaluation. The accident was assumed to result from a strong exothermic reaction 
between nitric acid and the base resin during the elution phase of the plutonium purification process. 
The material at risk was assumed to be 1.6 kilograms (kg) (3.53 lb) of plutonium based on the 
processing schedule and throughput estimates of batch sizes. The accident scenario assumptions and 
evolutions are similar to those of the FB-Line ion-exchange explosion described in Section D.3.3.2 with 
the exception that no release is postulated for the feed tank. This is because the event is postulated to 
occur after the feed tank is emptied into the column and additional material has not had a chance to 
accumulate. The Rocky Flats ion exchange columns are made up of 15-cm (6-in) borosilicate glass 
pipe wrapped in heavy mesh screen and are not assumed to generate fragments with an adequate force 
to defeat the carbonate plastic windows. Airborne release from the formation of a "flashing spray" 
from the eluate with boiling of the remaining solution due to the burning of the released resin on the 
floor of the glovebox are evaluated. The released materials would pass through at least two banks of 
high-efficiency particulate air filters, giving a leak path factor of 2xl0-6

• The release from the building 
stack is estimated to be 0.245 mg (5.4 x 1 o-7 lb) of plutonium. The frequency of such an event was 
estimated to be 1x104 per year, consistent with that used for the same event at the Savannah River Site. 

• Room Fire-A fire originating in the room could involve multiple gloveboxes. The fire could be 
initiated by welding, an electrical short, or other causes. The frequency of a room fire involving two 
gloveboxes was estimated to be 5xl0-4 per year (EG&G 1995). This fire frequency was used in this 
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EIS to represent a fire involving the entire room. Workers would evacuate the fire zone in about 
20 seconds, and it is assumed that only one glovebox would be involved in the fire during this period. 
The amount of the combustibles in the room is insufficient to plug the filters, and the sprinklers would 
cool the fire plume sufficiently; therefore, no buoyancy effect is considered. The sprinkler effect would 
limit the amount of material that could be involved in the fire. The material at risk was assumed to be 
a 5-day supply for operation. The types of materials considered are high americium residues for the 
salts and aged weapon-grade plutonium for other residues. It was assumed that at least two banks of 
filters would be available. A fraction of the released material could bypass the ventilation system by 
escaping the room through cracks in egress doors. Because the ventilation system was assumed to be 
operating, approximately 10 percent of the material (due to temperature and air volume increase before 
the sprinkler started) was assumed to escape through the cracks. 

• Dock Fire-A dock fire resulting in a direct release to the atmosphere is estimated to have a likelihood 
of 2x 1 o·6 per year, based on the consideration that historically there were no dock fires, and the dock 
doors are open only one percent of the time (EG&G 1995). For the worker handling the materials 
inside the dock, the likelihood of the fire would be 2 x 104 per year. Various ranges of dock fires have 
been postulated at Rocky Flats (KHC 1997a, EG&G 1995). The scenario that was evaluated here 
assumes a large dock fire similar to the scenario evaluated in the Building 371 Basis for Interim 
Operation report (KHC 1997a). In this scenario, the material at risk was considered to be the contents 
of four plutonium residue drums. A conservative bounding mass, assuming that the content is in 
powder form, was used to estimate the mass (plutonium content) of a drum. Because the ventilation 
system would be in operation, it was assumed that approximately 50 percent of the released material 
would enter the atmosphere directly. The remaining airborne releases would pass through at least two 
banks of high-efficiency particulate air filters before entering the atmosphere. 

• Dock Spill-A dock spill could occur if a package is dropped on the dock while loading and unloading 
a truck, resulting in breach of the drum and inner container and release of plutonium. This assumption 
is very conservative, because all containers used at Rocky Flats are required to withstand a 120-cm 
(4-ft) drop without loss of contents. The spill could result if the container is damaged or improperly 
sealed. The likelihood of occurrence of such an event was estimated to be 1 o·3 per year (EG&G 1995). 
The material at risk was assumed to be the content of one drum at its maximum limit. The event at 
worst would impact approximately 25 percent of the content. Upon a spill, the workers, both those 
involved with the operation and those not directly involved (e.g., security and drivers), would evacuate 
the area within 20 seconds. The workers handling the packages are required to wear respirators that 
would reduce their intake of contaminants by 99 percent. Because the ventilation system would be in 
operation, it was assumed that about 10 percent of the released material would directly enter the 
atmosphere. The remaining airborne releases would pass through at least two banks of high-efficiency 
particulate air filters before entering the atmosphere. 

• Room Spill-A room spill could be caused by human error or deteriorated packaging materials during 
a transfer process. The material could be dry (metaVpowder) or liquid. The workers handling the 
packaging materials are required to wear respirators. The frequency of occurrence of a dry spill was 
estimated to be 8xl0·3 per year, based on a human error probability of lx10·3 of dropping a container, 
a probability of 1x10·2 that the container fails and releases its contents as a result of drop, and an 
assumption that a bag-in occurs once per shift (3 shifts/day x 5 days/week x 50 weeks/year). The 
material at risk is assumed to be the content of one container at its limit. Liquid spill is a potential for 
activities in Building 371. In the Building 371 Basis for Interim Operation report (KHC 1997a), 
several scenarios for liquid spills (small to large) have been analyzed. In this EIS, the analysis 
considers a spill equivalent to a batch size solution volume. The spilled solution is assumed to flow 
by gravity into the criticality drain system. For the environmental assessment purposes, this analysis 
assumes that the likelihood of such an event in Building 371 is 8x10·3 per year. 
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• Glovebox Spill-A spill inside a glovebox could occur due to human error. This spill would be 
confined inside the glovebox. The probability of occurrence of such an event is estimated to be 0.8 per 
year, based on similar assumptions of human reliability and operational activities as stated for the room 
spill scenario. The immediate workers would be exposed to the spilled materials if a tear occurred in 
the gloves simultaneously with the spill and some of the materials escaped from the glovebox. For the 
purposes of this EIS, it was assumed that, at most, 1 percent of the materials released to the glovebox 
could escape through the tear and enter the room. The probability of such an event was estimated to 
be 8x10-2 per year, based on the probability of a glove tear of 0.10 per year (EG&G 1995). The 
material at risk is assumed to be the content of one feed preparation container (the size of one batch). 

• Earthquake-An evaluation (design) basis earthquake would cause different consequences to Buildings 
707 and 371 at Rocky Flats. Building 707 is expected to collapse from an earthquake having a peak 
ground acceleration of 0.106 g with a return period of about 385 years (frequency of 2.6x1b-3 per year) 
(CAl 1997). The collapse of Building 707 would cause the collapse of the eastern portion of Building 
707A which houses Modules J through K (CAl 1997). Building 371 is not expected to collapse from 
earthquakes with a return period ofless than 10,700 years (frequency of 9.4x1 o-s per year) (CAl 1995). 
For Building 707, a 0.106 peak ground acceleration (design basis earthquake) earthquake was assumed. 
Such an earthquake would cause widespread damage throughout Building 707, which houses Modules 
A through H, and Building 707 A, which houses Modules J through K. The consequences of such an 
accident involving various plutonium and transuranic waste materials have already been analyzed in 
the building safety analysis report. For this EIS, the material at risk was assumed to be that of a 5-day 
supply in different packages and gloveboxes within the operational area. The released materials were 
assumed to enter the environment through a leak path factor of 0.1 0. 

The assumption of a leak path factor of 0.1 in an earthquake is based on the following combination of 
factors considered: (1) after an earthquake, the building fails before the materials are released (due to 
impact); (2) the released materials are buried, or confined, under the rubble; (3) minimal air flow is 
available to force the material out; and (4) structural debris acts as a filter, absorbing the particulates 
as they pass through before entering the environment. In addition, DOE-HDBK-3010 (DOE 1994a) 
recommends an order of magnitude reduction of the airborne release fraction for powders buried under 
debris. The values given for the airborne release fraction did not consider such a reduction, and this 
reduction was assigned to the leak path factor. 

The consequences of several levels of earthquakes have also been evaluated in the Building 371 Basis 
for Interim Operation report (KHC 1997a). The minimum peak ground acceleration that could cause 
equipment damage resulting in material release was estimated to be 0.15 g with a 900-year return 
period (frequency of 1.1x10-3 per year). At this peak ground acceleration level (design basis 
earthquake), the following accidents could occur: spills, fire, and explosion. A criticality event was 
not considered as likely, because no damage to the equipment containing liquids was expected at this 
earthquake level. Spills were assumed to occur in the laboratories, downdraft tables, and gloveboxes. 
Fire was postulated to occur anywhere within Building 371. It was assumed that a large fire could 
occur and could pressurize the facility resulting in a high ambient leak path factor of 0.1. The fire was 
considered to eventually bum itself out, or be extinguished by the fire department. Explosion was 
postulated to occur in the analytical laboratory involving propane gas. The propane explosion was 
assumed to topple a glovebox, causing its contents to spread in the room. The explosion was assumed 
to cause a high leak path factor of 0.1 0. 

With a 2,000-year return period (frequency of 5x104 per year) earthquake, 0.25 peak ground 
acceleration, it was postulated that in addition to events identified above, a criticality event could also 
occur from a mixture of materials in the collapsed gloveboxes and water from failed fire suppression 
systems (moderated and fully reflected metal criticality). A nuclear criticality may be characterized by 
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a flash of fissions that produce a pulse of penetrating radiation, followed by a period of much lower 
radiation lasting from a few minutes to several hours depending on the self limiting properties of 
critical mass. A criticality event is very different from a nuclear detonation, which is almost 
instantaneous fissions of all materials. There is no potential for a nuclear detonation at the site. Due 
to the uncertainties in the ways that a criticality accident could occur, for the purposes of analysis in 
this EIS, a criticality event with a 1018 fission yield was assumed, that is, a single burst or pulse of 
fissions (DOE 1994a). The fission gas release source term for this criticality event was assumed to be 
1110 of the values provided in the Nuclear Regulatory Commission's Regulatory Guide 3.35 
(NRC 1979); the source term in this regulatory guide is for a plutonium solution criticality event with 
I 019 fissions. 

• Criticality-Various criticality events were postulated to occur during plutonium processing and 
handling activities. These are bare plutonium metal criticality, water moderated and reflected 
plutonium criticality, and plutonium solution criticality. Among these accidental events, criticality in 
plutonium solutions is expected to yield the highest amount of fissions. DOE-HDBK-3010-94 
(DOE 1994a) identifies the following fission yields for each of the above criticality events: 

- Bare metal 
- Fully moderated and reflected solid metal 
- Solution 

1017 fissions 
I 018 fissions 
1019 fissions 

The amount of fission gas and halogen nuclide source terms from a criticality event is proportional to 
the number of fissions per event. A solution criticality will have 100 times more of these nuclides than 
will a bare metal criticality and also will release aerosols (particulate plutonium), which a bare metal 
criticality will not. A fully moderated and reflected solid metal criticality will produce 10 percent of 
the amount of fission gas and halogen source terms that is released in a solution criticality, and it will 
release no plutonium particulates. The solution criticality will dominate any other criticality event. The 
104 per year frequency for a criticality event already considers violation of two administrative controls. 
The frequency of a solid criticality event will not be higher than 10-4 per year. Therefore, for analysis 
purposes, only solution criticality is modeled and evaluated. The frequency of a plutonium solution 
criticality is estimated at 1xl04 per year (EG&G 1995). The source term for the solution criticality is 
given in Table D-28. 

a e - n 1ca uy T hi n 28 c ·r n s ource T erm or ISSIODS 10 u omum f 1019 F. . . PI t S I f 0 u 100 
Radioactivity (Ci) a 

Source Term 
Isotope 0-30 minutes 30 min-8 hours Total ARFb LPFC (Ci) 

Kr-83m 15 95 110 1 1 110 

Kr-85m 9.9 61 70.9 1 1 70.9 

Kr-85 0.00012 0.00072 0.00084 1 1 0.00084 

Kr-87 60 370 430 1 1 430 

Kr-88 32 200 232 1 1 232 

Kr-89 1,800 11,000 12,800 1 1 12,800 

Xe-131m 0.014 0.086 0.1 1 1 0.1 

Xe-133m 0.31 1.9 2.21 1 1 2.21 

Xe-133 3.8 23 26.8 1 1 26.8 

Xe-135m 460 2,800 3,260 1 1 3,260 

Xe-135 57 350 407 1 1 407 

Xe-137 6,900 42,000 48,900 1 1 48,900 
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Radioactivity (Ci) • 

Isotope 0-30 minutes 30 min-8 hours Total 

Xe-I38 I,500 9,500 II,OOO 

I-I3I 1.5 9.5 II 

1-132 I70 I,OOO I,I70 

1-133 22 I40 I62 

1-134 600 3,700 4,300 

I-I35 63 390 453 

Pu-238 c.d 3.6 

Pu-239 c.d I70 

Pu-240 c,d 39 

Pu-24I c.d 2,400 

Pu-242 c,d 0.003 

Ci = curie ARF = airborne release fraction LPF = leak path factor 
Regulatory Guide 3.35 (NRC I979). 

Source Term 
ARFb LPFC (Ci) 

I I II,OOO 

0.25 I 2.75 

0.25 I 293 

0.25 I 40.5 

0.25 I I,080 

0.25 I I13 

0.0005 0.005 0 

0.0005 0.005 0.00043 

0.0005 0.005 0.0001 

0.0005 0.005 0.006 

0.0005 0.005 7.50xi0·9 

Airborne release fractions are equal to I.O for noble gases, 0.25 for iodine, and 0.0005 for plutonium; all particles are assumed 
to be in the respirable range (i.e., Respirable Fraction= 1.0). 
Plutonium in IOO liters of solution. 
This plutonium is assumed to be released to the atmosphere through a high-efficiency particulate air filter (e.g., the Savannah 
River Site's sand filter) with a 0.995 efficiency. For Rocky Flats, the plutonium source terms are smaller by a factor of 0.0004 
due to a higher number of filter banks. The plutonium values are the maximum solution concentration in the FB-Line 
(DOE I993b). 

• Aircraft Crash-Rocky Flats is located between 6.4 to 8 km (4 to 5 mi) from Jeffco airport and 
approximately 32 km (20 mi) from Denver International Airport. A hypothetical aircraft crash accident 
scenario into Buildings 707, 707 A, and/or 371 was postulated. The frequency of such an event was 
estimated using the DOE Standard on Accident Analysis for Aircraft Crash into Hazardous Facilities, 
DOE-STD-3014-96 (DOE 1996b). This standard identifies that the aircraft (general aviation aircraft) 
crashes occurring during in-flight and takeoff and landing operations at Jeffco airport along with the 
potential crashes during in-flight operation of other aircrafts (e. g., air carriers, military aircraft) would 
need to be considered as potential hazards to Rocky Flats facilities. Using the facility dimensions of 
Building 707, it was determined that the frequency with which a large commercial (air taxi and larger 
sizes) and/or a high-powered military aircraft could crash into this building would be less than 
1 o·7 per year. For the general aviation aircraft, an upper bound frequency of a crash into Buildings 707, 
707A, or 371 was estimated to be 3xto·5, 1x10·5 and 4xto·5 per year, respectively. The likelihood that 
a general aviation aircraft would hit the dock areas of Building 707 is approximately two orders of 
magnitude less (i.e., 2.2xto·7 per year). The crash of a general aviation aircraft into the building would 
not be as severe (both in magnitude and frequency) as that of an earthquake. Therefore, the 
consequences/risks of an earthquake would bound that of an aircraft crash. For analysis purposes, the 
material at risk for this scenario was assumed to be equal to that used in a 0.13 peak ground 
acceleration design basis earthquake. 

0 Assumptions of Airborne Release Fraction and Respirable Fraction Values for Rocky Flats' 
Accident Scenarios-Table D-29 summarizes the airborne release fraction and respirable fraction 
values for each of the accidents and the types of materials involved. To differentiate the risks between 
various residue-processing combinations, an attempt is made to highlight the responses of the residue 
forms to different stresses. Airborne release fraction and respirable fraction factors are selected based 
on the best information available that would provide this separation between material forms. These 
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values may be different from those used in the safety analysis documentation where the objectives are 
to "bound" potential releases. The technical bases for selection of these values are given in the next 
paragraph. 

Assignment of the appropriate airborne release fractions and respirable fractions for residue materials was 
based on the categorization of the residue materials by pertinent physical characteristics that affect 
airborne suspension and assumption of the most suspendible form of the material. For the purposes of 
these analyses, the residue forms were categorized as follows: 

• Powders-Ash residues; sand, slag, and crucible residues; fluoride residues; pyrochemical salt residues; 
and graphite residues 

• Surface Contamination on Solid Suifaces-Combustible residues, including Ful Flo filter residues; 
glass residues; high-efficiency particulate air filter medium residues; inorganic residues 

• Metal-Scrub alloy residues. 

The accidents and the assumptions used to estimate the airborne release fraction and respirable fraction 
values are summarized in the following paragraphs. 

+ Acetylene Explosion-This is an event that releases energy external to the residue material containers 
and generates a pressure impulse that impacts sealed 208-liter (L) (55-gallon [gal]) metal drums and 
gloveboxes nearby. It may displace or topple drums and gloveboxes and could potentially damage them. 
The displacement/toppling of the drums subjects both the surface contamination on the plastic wrap/ 
container holding the residue materials and the residue materials themselves. The contamination 
displaced from the plastic wrap and the container can be vented by failure of the plastic wrap and can be 
released to the ambient atmosphere. The residue materials suspended inside the container have an 
additional barrier, the container seal, nonetheless, a conservative assumption is made that any materials 
airborne within the container also are vented. 
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• Powder-The values for suspension of a powder due to the impact of falling debris (DOE 1994a), an 
airborne release fraction of 1 x 10-3 with a respirable fraction of 0.1, are applied for residue materials 
categorized as powders. Two exceptions are noted for the respirable fraction of residue materials in 
this category: 

Unpublished test data for the respirable fraction for the finer fraction of pyrochemical salt 
residues, developed at Rocky Flats, indicate the respirable fraction for the residue does not exceed 
0.001. This respirable fraction value is applied here, because the effects of explosions are not 
expected to further reduce the size of the material (i.e., make it more respirable). 
The size distribution of the initial fluoride residue are coarse and do not generate high respirable 
fractions under the accident stresses tested (e.g., thermal stress of fluoride powder generated 
overall respirable fractions ranging from 1xl0-5 to 1x10-7

); therefore, a respirable fraction of 0.01 
is applied here. 

• Suiface Contamination on Solid Suifaces-For residue materials categorized as surface contamination 
of solid surfaces, the airborne release fraction and respirable fraction values cited previously are also 
applied, except for the respirable fraction value for the high-efficiency particulate air filter medium 
residue. The high-efficiency particulate air filter medium is a very fine ( 4-micrometer diameter) glass 
fiber matrix. Larger airborne particles are collected on the surface on the mat and smaller particles are 
collected in the matrix. The collected particles tend to be agglomerated (stuck together). The finer 
fraction that would be part of the respirable fraction is surrounded and attached to the internal surfaces 
of the glass fiber and is difficult to suspend. Therefore, a respirable fraction value of 0.01 is applied 
for this material. 



tl 
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Table D-29 Airb Rei Fracf - -- - -- dR, es bleF p1ra _ _ _ _ __ _ _ _ (i he Accid s Val 
---~-~ --- ---- ----------------------- Rockv Fl --- -- ----

Ash Residue • Pyro-SaUs Combustibles Fluorides FiUer-Media Glass Residue Inorganic Scrub Alloy b 
! 

Accident ARF RF ARF RF ARF RF ARF RF ARF RF ARF RF ARF RF ARF RF I 

Explosion 0.001 0.1 0.001 0.001 0.001 0.1 0.001 0.01 0.001 0.01 0.001 0.1 0.001 0.10 0.001 0.01 

Dock Fire c 0.006 0.01 0.006 0.01 0.0005 1.00 0.001 0.001 0.006 O.Ql 0.006 0.01 0.006 0.01 0.006 O.Ql 
! 

Room Fired 0.006 0.01 0.006 O.Ql 0.0005 1.00 0.001 0.001 0.006 O.Ql 0.006 O.Ql 0.006 0.01 0.006 0.01 I 

Dock Spill 0.00008 0.5 0.00008 0.001 1.00xl0·6 0.00008 0.5 l.OOxl0-6 l.OOxi0-6 1.00xl0·6 l.OOxl0-6 

I 

Room Spill 0.00002 0.5 0.00002 0.001 See filter media 0.00002 0.01 Materials opened in the glovebox. No spill is considered 1.00xl0·6 

I 

Glovebox Spill 0.00002 0.5 0.00002 0.001 1.00xl0·6 0.00002 0.01 l.OOxl0-6 1.00xl0·6 1.00xl0·6 1.00xl0·6 ! 

Earthquake 0.002 0.3 0.002 0.3 0.001 0.1 0.002 0.3 0.002 0.3 0.001 0.1 0.001 0.1 0.001 0.1 
I 

Powder Spill e 
I 

Earthquake 0.00005 0.7 0.00005 0.7 0.00005 0.7 0.00005 0.7 0.00005 0.7 0.00005 0.7 0.00005 0.7 0.00005 0.7 
Liquid. Spill 

ARF = airborne release fraction RF = respirable fraction 
The airborne release fraction and respirable fraction values given for ash residues apply to graphites; sand, slag, and crucible; dried sludge residues; and other ash residues. 
A damage ratio of 0.01 is applied to scrub alloy. This is based on the assumption that less than 1 percent of the alloy undergoes corrosion on the surface of the metal. The values 
given below are for the surface corrosion/contamination products. 
Damage ratio of 1.0 for combustible and 0.01 for all others 
For graphites ARF=O.Ol, and RF=O.OOI, forFul Flo filters ARF=0.0005 and RF=l.O. Damage ratio ofO.Ol for the scrub alloy. 
For scrub alloy, the airborne release fraction value is applied to the surface corrosion; assume 1 percent of the mass is corroded, or a damage ratio of 0.01. The airborne release 
fraction and respirable fraction values do not include the potential for resuspension of particulates after the earthquake. A resuspension value of I. 92x I o-4 needs to be added 
to all ARFxRF values. 
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• Metal-Only one residue material, scrub alloy, has the physical characteristics corresponding to the 
elastic-plastic deformation properties of metals. The shock-vibration stress induced by this event 
would not result in fragmentation of a metal and only corrosion products in particulate form on the 
outer surface of a metal would be affected. The respirable fraction has been diminished to reflect the 
assumption that less than 1 percent of the surface is corroded. 

+ Dock Fire-The event postulated is an external fire that ignites the combustible materials in four sealed 
208-L (55-gal) metal drums containing packaged residue materials. In most cases, the materials ignited 
are the combustible packaging materials. One category, combustibles, can ignite and bum and these 
materials are not always packaged inside the drums but are often a mixture of small plastic wrapped 
bundles of contaminated combustibles and loose potentially contaminated combustibles. 

• Powder-Residue forms categorized as powder are predominantly plutonium oxide, a chemically 
unreactive material. The airborne release fraction and respirable fraction for this category of particles 
under thermal stress are 6x10"3 and 0.01, respectively (DOE 1994a). The airborne suspension for 
fluorides was experimentally measured, and the values-an airborne release fraction of 1xi0·3 with 
a respirable fraction of 0.001-are applied here. 

• Surface Contamination on Solid Surface-One material form in this category, combustibles, can be 
ignited, and the airborne release has been experimentally measured (DOE 1994a). An airborne release 
fraction of 5x 104 with a conservative assumption of 1.0 for the respirable fraction are applied. The 
remaining materials are considered chemically unreactive particles under thermal stress, and the 
airborne release fraction and respirable fraction applied for powder is used. 

• Metal-Although the aluminum alloy may melt at higher temperatures, the airborne release from the 
residue form is considered the suspension of a chemically inert particle resulting from corrosion 
(conservatively assumed to be 1 percent of the total mass of the material) of the alloy under thermal 
stress and the airborne release fraction and respirable fraction applied for powder is used. 

+ Room Fire-The event postulated is the ignition of the combustible contents of sealed 208-L (55-gal) 
metal drums by an external heat source and the same airborne release fraction and respirable fraction 
values applied for the dock fire are used. 

+ Dock Spill-Two events could result in the spill ofthe contents of the sealed 208-L (55-gal) metal drums 
during unloading. One or more drums could fall from the pallet during movement by a forklift and unseal 
by the force of the impact with the floor. The contents could spill from their containers due to the loss 
of the container seal and fall out of the containers due to the impact. The distance the material would 
spill is very small, less than 30 em (1 ft). 
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The contents could be released by the inadvertent puncture of the drum and package by the forks of the 
vehicle during an attempt to off load the pallet. The forks are normally inserted at the bottom of the pallet 
and punctures near the base of the drum would be necessary for released material to fall from the drum 
after withdrawal of the forks. Since the level of the vehicle and dock are nearly at the same elevation, 
the fall distance for the material is less than 1 meter (3.3 ft). 

• Powder-The maximum experimentally measured airborne release for a dry, cohesionless powder, 
with a density approximately that of plutonium oxide, for a fall distance of 1 m (3.3 ft) is an airborne 
release fraction of 8x10·5 with a respirable fraction of0.5. These values are used for this category of 
residue material. 
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• Suiface Contamination on Solid Suifaces-Under the conditions postulated (the puncture of the sealed 
208-L [55-gal] metal drums and packaging by the forks of a forklift and the release of materials by 
withdrawal of the forks), the solid materials are not expected to fall from the drums except for 
incidental pieces that may be near the holes and are of the size to pass through the holes. Any 
suspension of the surface contamination would result from the shock-vibration due to the impact of 
the small piece with the floor. Some materials, such as combustibles, are not dense and their impact 
would not generate substantial forces. Therefore, the [airborne release fraction][respirable fraction] 
values of this material are assumed to be ~ 1 x 1 o-6

• The combined airborne release fraction and 
respirable fraction values for surface-contaminated materials (filter media, glass residue, inorganic 
residues) are assumed to be less than those for the free-fall spill of a powder because the release from 
these material results from dislodgement by shock-vibration and suspension by turbulence generated 
by the falling object. Because the postulated scenario assumes that the drums are toppled during 
transport, even if these residue forms are released from the drums (which in reality have to pass 
through an inner container, two layers of plastic wrap, and the sealed metal drum), the material falls 
a short distance (inches) and rolls rather than impacting the hard, unyielding surface assumed for 
shock-vibration effects. Furthermore, the powder associated with high-efficiency particulate air filter 
media are attached to the surface of the medium in the filter frame, and the physical form of the filters 
discourages rolling. 

The combined value for the scrub alloy is based on the assumption that (1) the material is a metal that 
would not be deformed significantly by such a short fall and (2) the airborne release would only affect 
any surface corrosion products. Scrub alloy may be stored for appreciable periods of time before 
processing; some surface corrosion is inevitable and the [airborne release fraction] [respirable fraction] 
for shock vibration for surface contamination is 1 o-4

. If the corrosion is assumed to affect 1 percent 
of the total mass of scrub alloy, then the [airborne release fraction][respirable fraction] value of 10-6 

is reasonably bounding for this phenomenon. 

+ Room Spill-For powder-like residues in containers, a spill may occur inside the gloveboxes due to 
handling and pouring of the materials during the residue processing. The floors of the gloveboxes are 
elevated approximately 0.90 rn (3 ft) in most cases to allow handling at the normal height for personnel. 
The potential fall distances are very small, ranging from a few centimeters (a few inches) during some 
pouring operations to 30 ern (1ft) if the container topples off a stand. 

• Powder-The airborne release fraction and respirable fraction have been experimentally measured for 
the free-fall spill of dry, cohesionless powders of materials with high (uranium dioxide) and low 
(titanium dioxide) density with very fine size distributions of particles (the mass median diameters of 
both powders were approximately 1 to 2 micrometers geometric diameter). The minimum fall distance 
of 1 rn (3.3 ft) was used. The airborne release fraction values ranged from 2x10-5 to 5xl0-4 with 
respirable fraction values from 0.40 to 0.93 (DOE 1994a). Given that the maximum fall distance 
postulated for the event is approximately one-third the fall distance used in the experiments, the 
smallest measured value for the airborne release fraction of 2x1 o-5 and an average respirable fraction 
value for the data set of 0.5 are applied here. One exception is noted for fluoride residues; because 
of their demonstrated behavior, a respirable fraction of 0.01 is applied. 

• Suiface Contamination on Solid Suifaces-This category of materials is not bagged into the 
gloveboxes; the drum opening is inserted into the glovebox and the materials removed or poured onto 
the glovebox floor. Thus, spills are a normal activity during processing and are not considered an 
inadvertent event. 

• Metal-Spills involving metal that exhibit elastic-plastic deformation falling short distances do not 
normally result in fragmentation of the metal. The impact with an unyielding surface could generate 

D-67 



FinalE/Son Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

adequate shock-vibration forces to dislodge some particulate surface contamination. Because very 
little corrosion products on the outer surfaces of the scrub alloys are expected, an [airborne release 
fraction][respirable fraction] value of~ 1x10-6 is applied. 

+ Earthquake-Initiated Spill, Building 707-The event postulated is the complete failure of the structure 
and the spill of the glovebox contents due to toppling of the gloveboxes. It is assumed that materials are 
stored in sealed 208-L (55-gal) drums and that the metal drums fail. Crushing of the inner packages 
holding the residue materials is not anticipated due to the protection of the drums' contents by physical 
barriers. 

• Powders in the Glovebox-It is assumed that residues in powder form may be in open containers and 
could be violently spilled during the toppling of the glovebox. The maximum measured values for 
the free-fall spill of dry, cohesionless particles for a distance of 3m (10ft) are an airborne release 
fraction of 2x1 o-3 with a respirable fraction of 0.3 (DOE 1994a) and are applied to this category of 
residues. 

• Surface Contamination on Solid Surfaces-The suspension stress for this category of residue is the 
shock-vibration due to seismic acceleration, the impact of the glovebox with the floor due to toppling, 
and the impact of debris from the structure failure on the toppled glovebox structure. The maximum 
measured values for the impact of debris on powders are an airborne release fraction of 1x10-3 with 
a respirable fraction of 0.1 (DOE 1994a). For filter media, the powder values cited above were 
applied, due to a potential for the presence of fine, loose powder shaken from the media during 
handling and transport. 

• Metals in Glovebox-The assumption is made that the shock-vibration forces described above suspend 
the surface corrosion products on the outer surface of the scrub alloy. It is conservatively assumed that 
1 percent of the scrub alloy has corroded. Thus, the damage ratio is 0.01. 

+ Earthquake-Initiated Free-Fall Spill, Building 371-For the operations in Building 371, all residue forms 
would be in liquid form due to the activities performed during processing (e.g., neutralization and 
shredding, sonic washing) and all materials are assigned the airborne release fraction and respirable 
fraction values for the release resulting from the free-fall spill of aqueous solutions, because the liquids 
are too dilute to act as slurries and are not viscous. Although the liquid is not a concentrated aqueous 
solution of heavy metal, it is assumed that the liquid would behave as such due to the presence of the 
heavy metal oxide particles. The maximum measured value for the free-fall spill of concentrated heavy 
metal solution from a 3-m (10-ft) or less height is 2x1o-s with a respirable fraction of 0.26 and 0.3 
(DOE 1994a). Larger respirable fractions are found with other airborne release fraction values. For a 
respirable fraction value of 0. 7, the maximum measured value, an airborne release fraction of 5x 1 o-s is 
applied here. 

+ Earthquake-Initiated Fire, Building 371-At the acceleration level postulated for the design basis 
earthquake, analyses show that Building 371 would not fail. An airborne release would be due to the 
behavior and interaction of equipment and materials within the facility. The most severe consequences 
would result from the effect of fire initiated by the seismic event. Thus, the values cited for room fires 
are applicable to this situation. 

+ Earthquake-Initiated Explosion, Building 371-As stated above, failure of the structure is not postulated 
for the design basis earthquake level of ground acceleration and the most severe consequences result from 
an explosion initiated by the seismic event. 
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D.3.3.3.2 Accident Scenarios Description and Source Terms at the Savannah River Site 

0 Description of Accident Scenarios at the Savannah River Site-The following facilities would be 
used to store or process Rocky Flats' plutonium residues at the Savannah River Site-F-Canyon (or 
H-Canyon), FB-Line (or HB-Line), plutonium storage facility, new special recovery facility, and Building 
235 storage vault. The F-Canyon, FB-Line, new special recovery facility, and plutonium storage facility 
are part of the Building 221-F (or F-Canyon) structure. The H-Canyon and HB-Line are part of 
Building 221-H. Two processes will be used to separate the plutonium from the residues at the Savannah 
River Site: the mediated electrochemical oxidation process and the Purex process. In the mediated 
electrochemical oxidation process, the Rocky Flats plutonium residues are processed by dissolving ashes, 
graphite, and inorganics at the new special recovery facility; transferring the solution to the F-Canyon for 
separating and concentrating the plutonium solution; then pumping the solution to FB-Line for 
purification and solidification of plutonium metal (see the processing descriptions in Appendix C of this 
EIS). In the Purex process, the residues will be dissolved in the F-Canyon dissolvers and the process 
follows similar to the one stated earlier. The flow process at H-Canyon, in the mediated electrochemical 
oxidation process, starts with the dissolution of ashes, graphites, and inorganics in two new (to be 
installed later) silver dissolvers; thus is followed by the separation and concentration of plutonium; then 
the solution is pumped to the HB-Line facility for purification and oxidation, filtration, and separation 
of the plutonium oxide. The Purex process at H-Canyon can use the existing dissolvers, and the process 
will be similar to that of the mediated electrochemical oxidation process after the dissolution of residues. 
There are two main differences between the operations at F-Canyon and at H-Canyon. First, the final 
product from the H-Canyon processes is plutonium oxide powder, and that from F-Canyon is plutonium 
metal button. Second, when the Rocky Flats residues are processed at H-Canyon, the whole facility, 
including the HB-Line, will be dedicated to this operation; at F-Canyon, however, processing may be 
dedicated to the Rocky Flats residues or may include site-specific materials along with the Rocky Flats 
residues. Therefore, when the process becomes dissolver limited, the HB-Line operation will become 
intermittent. 

Because processing operations at the Savannah River Site differ from those at Rocky Flats, process
dependent accident scenarios were postulated. These accident scenarios, defined in the following 
paragraphs, are applicable to the processing facilities as a whole (i.e., F-Canyon, H-Canyon, FB-Line, 
HB-Line, and new special recovery facilities). The mix of principal radionuclide releases from new 
special recovery, F-Canyon (H-Canyon), and FB-Line (HB-Line) was assumed to be similar to that of the 
Rocky Flats residues processed. 

The consequences of potential accident scenarios for the vault and storage facilities are subsumed by the 
consequences of the hypothesized process accidents. This is because the repackaged residue materials 
received at the Savannah River Site would remain in their shipping containers while they are in storage 
vaults. The materials will be taken from the shipping containers outside of the storage vaults at the new 
special recovery, H-Canyon, or F-Canyon facility before being dissolved. Therefore, no accident 
scenarios that could result in releases comparable to those postulated for the processing were identified. 

• Explosion-Two major explosions are postulated: hydrogen and ion exchanger explosions. In 
defining these explosion scenarios, the facility safety analysis reports as well as the DOE safety survey 
reports were reviewed to identify the bounding accident in one of the three facilities. Hydrogen 
explosion is bounded by the accident in the F-Canyon or the H-Canyon dissolver. The analysis of 
maximum hydrogen generation and explosion in the safety survey concluded the accident would not 
cause any building damage (DOE 1993c). The released materials would pass through the sand filter 
before entering the atmosphere. The probability of such an explosion was estimated to be 1.5x1o-s 
per year (DOE 1993c). The combined [airborne release fraction][respirable fraction] for this accident 
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was estimated to be 1xl0·3 and would be independent of the type of materials dissolved. It was 
assumed that the dissolver content would be spread to the canyon floor. 

An explosion in an ion exchange column in the FB-Line or HB-Line is postulated to result from a 
strong exothermic reaction between nitric acid and the base resin in the cation (or anion) exchange 
column during plutonium solution exchange. This would result in a thermally induced pressure failure 
of the ion exchange vessel and the resulting shrapnel would damage the product run tank and the 
product hold tank for this ion exchange pair. The explosion would breach the glovebox confinement. 
The plutonium in nitrite solution in the run and hold tanks would spill onto the cabinet floor and boil 
due to a subsequent resin fire. Based on the assumptions that the column was at its maximum load 
before the explosion and the maximum quantity of liquid at the maximum allowable concentration was 
present, the estimated release of plutonium through the sand filter and the stack was calculated to be 
0.241 g of plutonium (DOE 1993b). The frequency of such an event is estimated to be 1x104 per year 
(DOE 1993b ). 

• Fire-In the F-Canyon safety analysis report (WSRC 1994) and the H-Canyon Basis for Interim 
Operation report (WSRC 1997), a fire was postulated to occur in the second plutonium cycle solvent 
extraction. The frequency of such a fire was estimated at 6.1xl0-4 per year (WSRC 1994, 
WSRC 1997). The accident was assumed to bum the content of one tank. The material at risk, 
depending on the type of residue processed, would range from 1,000 to 12,000 g of plutonium. See 
Table D-30 and Table D-31 for details. The combined [airborne release fraction][respirable fraction] 
was estimated to be 1x10-2 (DOE 1994a). The airborne materials would pass through sand filter, with 
a leak path factor of 0.005, before entering the atmosphere. 

Table D-30 Material at Risk, Airborne Release Fraction, Respirable Fraction, and Leak Path 
F t V I ~ S h Ri S"t F C A "d t S ac or a ues or avanna ver 1 e - any on CCI en cenar1os 

Material at RiSk • 

Ash Ash Salt- Scrub Source Term 
Accident MEO Purex sse Graphite Scrub Fluoride Inorganic Alloy ARFxRF LPF (mgPu) 

Explosion 3 2 1 2 4 2 2 4 w-3 0.005 Varies 
(hydrogen) 

Explosion 180.7 120.5 60.25 120.5 241 120.5 120.5 241 N/A N/A Varies 
(ion) b 5 

Fire' 3 2 1 2 4 2 2 4 w-2 0.005 Varies 

Earthquake 9 6 3 6 12 6 6 12 0.000028 0.10 Varies 
(F-Canyon) 0.000019 d 

Earthquake 3 2 1 2 4 2 2 4 0.002 (p) e 0.10 Varies 
(FB-Line) 0.0022 (m) 

0.000047(1) 
O(s) 

Spill r 178 - - 103 - - 79 - w-s 0.005 Varies 

MEO = mediated electrochemical oxidation SSC = sand, slag, and crucible ARF= airborne release fraction RF =respirable fraction 
LPF =leak path factor Pu =plutonium N/A =not applicable 
• The material-at-risk values are in terms of number of buttons produced. Each button is 2,000 g of plutonium. 

The values provided here are source term values in milligrams of plutonium released to the atmosphere through the stack. This value is 
arrived at by considering all combinations of accidents that follow an ion exchange explosion. 
Fire in the FB-Line would result in consequences that are a factor of 40 smaller than those presented here. 
This value corresponds to resuspended airborne respirable fraction. This number is added to 2.8x10'5 to get a combined value of 4.7x1o-s 
for the ARFxRF. 
These values include both the initial and resuspended ARFxRF values and p =powder, m = molten metal, I= liquid., and s = solid. (New 
buttons have no oxidation on the surface; thus, there is no release because of an earthquake.) 
The material-at-risk values given for the spill are in grams of plutonium. 

Note: The combined value of ARFxRF is presented as opposed to individual values for each item as presented for Rocky Flats. This is because 
the ARF and RF values in Rocky Flats accident scenarios are material type and form dependent, whereas, those in Savannah River Site 
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are in liquid (plutonium nitrite) or powder (plutonium oxide) form. The Savannah River Site ARFxRF values are independent of material 
type. 

Table D-31 Material at Risk, Airborne Release Fraction, Respirable Fraction, and Leak Path 
F V I ~ S h Ri s· H C A "d t S actor a ues or avanna ver 1te - any on CCI en cenanos 

Material at Risk • Source 
Ash Ash Salt- Scrub Term 

Accident MEO Pur ex sse Graphite Scrub Fluoride Inorganic Alloy ARFxRF LPF (mg Pu) 

Explosion 6 1 1 4 6 1 4 6 10·3 0.005 Varies 
(hydrogen) 

Explosion 241 241 241 241 241 241 241 241 N/A N/A 241 
(ion) b,c 

Fired 6 3 3 6 6 3 6 6 10'2 0.005 Varies 

Earthquake 18 54 54 27 18 54 27 18 0.000028 0.10 Varies 
(H-Canyon) 0.000019 e 

Earthquake 8 8 8 8 8 8 8 8 0.002 (p) f 0.10 Varies 
(HB-Line)' 0.000047 (1) 

Spill g 178 - - 103 - - 79 - 10'5 0.005 Varies 

MEO = mediated electrochemical oxidation SSC = sand, slag, and crucible ARF= airborne release fraction RF = respirable fraction 
LPF =leak path factor Pu =plutonium N/A =not applicable 
• The material-at-risk values are in terms of number of cans produced. Each can is approximately 1,000 g of plutonium. 

The values provided here are source term values in milligrams of plutonium released to the atmosphere through the stack. This value is 
arrived at by considering all combinations of accidents that follow an ion exchange explosion. 
These values are for full and dedicated operation of HB-Line. These values need to be multiplied by the HB-Line duty cycle for each 
process. The duty cycles are as follows: ash Purex, and fluoride processes= 12.5%; graphite and inorganic processes= 60%; and ash 
MEO, salt scrub, and scrub alloy processes= 100%. 
Fire in the HB-Line would result in consequences that are a factor of 40 smaller than those presented here. 
This value corresponds to resuspended airborne respirable fraction. This number is added to 2.8xl0'5 to get a combined value of 4.7xl0'5 

for the ARFxRF. 
These values include both the initial and resuspended ARFxRF values and p = powder and 1 = liquid. 
The material-at-risk values given for the spill are in grams of plutonium. 

Note: The combined value of ARFxRF is presented as opposed to individual values for each item as presented for Rocky Aats. This is because 
the ARF and RF values in Rocky Aats accident scenarios are material type and form dependent, whereas, those in Savannah River Site 
are in liquid (plutonium nitrite) or powder (plutonium oxide) form. The Savannah River Site ARFxRF values are independent of material 
type. 

• Criticality-A plutonium solution criticality was postulated. The criticality was assumed to consist 
of an initial burst of 1x1018 fissions in 0.5 seconds, followed at 10-minute intervals for the next 
8 hours by bursts of 2x1017 fissions, for a total of 1x1019 fissions as specified in the Nuclear 
Regulatory Commission's Regulatory Guide 3.35 (NRC 1979) and NUREG-1320 (NRC 1988) and 
in the DOE-HDBK-3010-94 (DOE 1994a) report. The 1019 fission yield was based on the 
assumptions that the solution criticality occurred in a tank with a minimum volume of 3,785 L 
(100 gal) and that approximately 100 L of this volume evaporated due to heat released during the 
fission process. Based on the data provided in the DOE safety survey report (DOE 1993c ), a 1019 

criticality event in the FB-Line process would result in the bounding source term (Table D-28 gives 
the source terms). The frequency of such an event was estimated to be lx104 per year, consistent with 
that used in the Rocky Flats analysis. 

• Earthquake-Recent analyses of earthquake hazards at F-Canyon and H-Canyon indicate that a 0.24-g 
peak ground acceleration level earthquake-with a return period of 8,000 years (or a frequency of 
1.25x10·4 per year) for the F-Canyon facility and a return period of 5,500 years (or a frequency of 
1.82x1 04 per year) for the H-Canyon facility-could damage the structure and cause localized interior 
failures as well as interior and exterior wall cracks (DOE 1996c, DOE 1996d). Previous analyses of 
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D-72 

earthquake hazards at F-Canyon and H-Canyon estimated the consequences of such a magnitude 
earthquake with a higher frequency of occurrences-2x1 o-4 per year (DOE 1995a, WSRC 1994, and 
WSRC 1997). Using the assumptions in the F-Canyon H-Canyon Facility Safety Analysis Reports 
(WSRC 1994, WSRC I997), a new source term was developed for an earthquake accident involving 
Rocky Flats residues. Given an earthquake, it was assumed that the plutonium contents in all the 
processes (F-Canyon and FB-Line or H-Canyon and HB-Line) would be spilled on the canyon floor 
(the total material at risk for each residue category is shown in Tables D-30 and D-31). It was further 
assumed that the airborne material would enter the environment through the building cracks, which 
are formed by the loss of sealant between the sections because of differential motion of the section, 
with a penetration leak path factor of 0.1 0. 

• Aircraft Crash-The location of the F-Canyon or H-Canyon facility is far away from any airport; 
therefore, no takeoff and landing crash accidents need to be considered. The crashes that could occur 
during in-flight would need to be considered. According to the DOE Standard on aircraft crash 
analysis, DOE-STD-3014-96 (DOE 1996b ), the expected crash frequency for the site is approximately 
2x104 per square-mile per year from general aviation, 6x10-7 and 2xl0-6 per square-mile per year from 
air carrier and air taxies, respectively, and Ix10-7 and 6x10-7 per square-mile per year from large 
military and small military aircraft, respectively. Using the building dimensions and the data provided 
in the DOE Standard for aircraft crash analysis, an upper bound frequency for an aircraft crash into 
the canyon buildings was estimated to be 4.6xl0-6 and 1.5x10-7 per year for general aviation and 
commuter (air taxi) aircraft, respectively. These values were calculated without considering any site
specific effects (e.g., the topography and building structures around the facility). Considering the 
available skid distance of 60 m (200 ft) that an aircraft could skid before hitting the building, the 
frequency of an air taxi crashing into the building would be less than w-s per year. When only crashes 
that directly hit the structure were considered, general aviation aircraft would have the only estimated 
crash frequency greater than 10·7 per year. The F-Canyon or H-Canyon building is a maximum 
resistant construction structure designed to withstand a pressure of 47.9 kilopascal (1,000 lb/ft2

). 

Therefore, crashes of small aircraft (helicopter or a small observation/security aircraft) into these 
buildings are not expected to damage the buildings. If a general aviation aircraft were to crash into 
the buildings, its consequences (both in magnitude and frequency) would be smaller than that 
hypothesized for a design basis evaluation earthquake. 

• Spill-An accidental spill was postulated. The scenario assumed that the operator accidentally 
dropped a plutonium powder container while unloading the materials from the shipping containers. 
The spill was assumed to occur at the new special recovery (or H-Canyon) facility's dissolver area 
because only materials opened in the new special recovery (or H-Canyon) facility would be in powder 
form. The materials in the shipping containers opened at the F-Canyon (or existing H-Canyon) 
dissolver area would be in powder form or solid form but are sealed in dissolvable cans and placed 
in the dissolvers without being opened; therefore, the consequences of any accidental drop of one of 
these cans would be subsumed by that of the powder spill. The workers handling the shipping 
containers and unpacking of the materials are required to wear respirators. The airborne materials 
would pass through sand filter before entering the atmosphere. The frequency of occurrence of a spill 
was estimated to be I xI o-2 per year, based on the human error probability of 1 x 10 -J of dropping a 
container, a probability of I xI o-2 that the container was improperly bagged and packaged, and an 
assumption that, on the average, a bag-in occurs once per shift (3 shifts/day x 5 days/week x 
50 week/year). The material at risk was estimated to contain 206 g of powdered ash residues. The 
airborne release fraction and respirable fraction values for powder were estimated to be 2xl0-5 and 0.5, 
respectively, consistent with those applied to the Rocky Flats event from materials and conditions. 



Appendix D-Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

0 Assessment of Material at Risk, Airborne Release Fraction, Respirable Fraction, and Leak Path 
Factor for Accidents at the Savannah River Site-Tables D-30 and D-31 provide a summary of 
material at risk, airborne release fraction, respirable fraction, and leak path factor for accidents at the 
Savannah River Site. The material-at-risk values are representative of mass values for each material 
category that could be present at the time of an accident. These values are set based on the throughput 
of FB-Line (HB-Line) configuration to process the Rocky Flats residues. When a material at risk is less 
than the maximum value, it means that the Rocky Flats residues are being processed along with other 
Savannah River Site-specific materials. The values provided for the airborne release fraction and the 
respirable fraction are independent of the type of material processed. Therefore, for simplicity, a 
combined value is given for the airborne respirable fraction (i.e., [airborne release fraction]x[respirable 
fraction]). 

As mentioned previously, the same airborne release fraction and respirable fraction values are applied 
to the events at the Savannah River Site for the same materials as were applied at Rocky Flats (see 
Section D.3.3.1). For the cases where more than one phenomenon resulted in airborne releases from a 
single event (e.g., an ion exchange explosion event), a composite value for [airborne release fraction]x 
[respirable fraction], weighted for the fraction of the material at risk involved with each phenomenon, 
is provided. 

D.3.3.3.3 Accident Scenarios Description and Source Term at Los Alamos National Laboratory 

0 Description of Accident Scenarios at Los Alamos National Laboratory-Rocky Flats plutonium 
residues (pyrochemical oxides salts) will be received, processed, and stored in the Los Alamos National 
Laboratory plutonium facility, Building 4, at Technical Area 55. Two processing technologies will be 
used at Los Alamos National Laboratory (salt distillation of molten salt extraction and electrorefining 
residue salts and water leach of direct oxide reduction residue salts). The accident scenarios evaluated 
for these processing technologies follow. They are similar to those analyzed at Rocky Flats and the 
Savannah River Site and are consistent with those analyzed in the Technical Area 55 final safety analysis 
report (LANL 1996). 

• Explosions-The Technical Area 55 safety analysis report considered two evaluation basis explosions: 
hydrogen explosions and ion exchange explosions (LANL 1996). Neither of these process-related 
explosions would breach the integrity of the gloveboxes proposed for the processing of the Rocky Flats 
residues because the proposed processing technologies do not use ion exchange and neither produce 
nor use hydrogen gas. The secondary impact from these explosions would have neither the energy nor 
the proximity to impact the proposed processing facilities. 

• Criticality-The material and the proposed technology limit the potential criticality event to a fully 
moderated and reflected solid metal (solid particles) criticality event. DOE Handbook, DOE-HDBK-
3010-94 (DOE 1994a), identifies the fission yields for such an event as on the order of 1018 fissions 
(i.e., a single pulse) with no plutonium particulate evaporation. The fission gas and iodine released 
from such a criticality event will be a factor of 10 less than those provided previously in Table D-28. 
The frequency of such an event was assumed to be 1xto·4 per year, consistent with that used for the 
same event at Rocky Flats and the Savannah River Site. 

• Fire-The accident scenario assumes a room fire that breaches glovebox confinement coupled with the 
loss of room ventilation. This accident scenario is similar to the fire scenarios analyzed in the 
Technical Area 55 safety analysis report (LANL 1996). The likelihood of a room fire in this safety 
analysis report was estimated to be between 1 o-6 to 1 o-2 per year. For consistency with the room fire 
scenario analyzed for Rocky Flats, a room fire frequency of 5x 104 was assumed. Analysis of the effect 
of a bounding evaluation basis fire in the Technical Area 55 safety analysis report concluded that the 
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evaluation basis fire accident would not damage the glovebox exhaust high-efficiency particulate air 
filter plenums; based on the building airflow, it was estimated that only 1.1 percent of the airborne 
materials would enter the environment without passing through at least two banks of high-efficiency 
particulate air filters. The same assumption of leak path factor (i.e., 0.011) will be used in this EIS. 
The material at risk for this EIS was assumed to be the supply for 1 week (4 days per week) of 
operation. The material at risk for the salt distillation technology is a two-week supply because the 
nominal batch size for the calcination process exceeds one-week of product from the distillation 
process. 

• Spill-A room spill scenario similar to that used for the Savannah River Site operation is assumed. The 
airborne materials would pass through three banks of high-efficiency particulate air filters before 
entering the environment. The material at risk is assumed to be the plutonium content in one of the 
containers of the shipping cask. The frequency of occurrence of a spill is assumed to be 3x10'3 per 
year, based on the human error probability of 1xl0·3 of dropping a container, on a probability of 1xl0·2 

that the container was improperly bagged and packaged, and on the average likelihood that a bag-in 
occurs once per shift (1 shift/day x 4.days/week x 50 weeks/year). 

• Earthquake-An evaluation basis earthquake with a mean peak ground acceleration of 0.3 g was 
assumed. The frequency of such a magnitude earthquake was estimated at be 5x10'4 per year (or 
having a 2,000-year return period). The building structure is designed to withstand an earthquake of 
this magnitude (LANL 1996). Such an earthquake, however, would result in the collapse of some 
process enclosures (e.g., glovebox, storage tanks, pipes) caused by anchorage failure, support stands, 
or interaction with other equipment. These failures are assumed to result in a free fall of material at 
risk within these enclosures. The Technical Area 55 safety analysis did not identify any other 
secondary event (i.e., criticality, fire, or explosion) resulting from an earthquake. The airborne released 
materials were assumed to enter the environment through a leak path factor of 0.1 0. The material at 
risk is assumed to be the maximum amount of plutonium that could be in the glovebox at the time of 
accident. 

0 Assessment of Air Release Fraction and Respirable Fraction Values for Accident at Los Alamos 
National Laboratory-The residue materials processed at Los Alamos National Laboratory are in either 
powder or liquid slurry form. The airborne release fraction and respirable fraction values for the powder 
in similar accident scenarios given earlier for Rocky Flats and the Savannah River Site are applied here 
as well (see Sections D.3.3.3.1 and D.3.3.3.2 and Tables D-24 and D-25). For the liquid slurries, the 
combined [airborne release fraction]x[respirable fraction] values caused by an earthquake and a fire are 
estimated based on the data provided in the DOE Handbook (DOE 1994a). For an earthquake, a 
conservative combined value of 7x10'6 for [airborne release fraction]x[respirable fraction] is assigned. 
For a fire, a value of 6x10·5

, which corresponds to the airborne respirable fraction of powder in a fire 
accident, is assumed. 

0.3.3.4 Storage Accident Scenario Descriptions and Source Terms 

D.3.3.4.1 Alternative 1 - No Action 

Under Alternative 1, the residues and scrub alloy will be stored for a period of 20 years in Rocky Flats 
Building 371 or in new Butler buildings. For the purpose of this storage analysis it is assumed that two 
2,090 m2 (22,500 fe) buildings, with a storage capacity of 11,250 drums per building (i.e., 500 drums per 
93m2 (1,000 fe)), will be constructed in the protected area near Building 707 on previously disturbed land. 
Since the Butler building location has not been finalized, the EIS accident analysis assumed Building 707 
coordinates for the location of releases from the Butler buildings. Following Alternative 1 processing and/or 
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packaging, the plutonium residues and scrub alloy will be stored in either drummed pipe components, drums, 
3013 containers, or convenience cans. Table D-32 presents the storage configuration for Alternative 1. 

a e - ternative T bl D 32 AI 1 S tora2e 
Quantity Storage 

Location 
Drummed Storage 

Pipe Butler Building Area 
Material Pu (kg) Drums Component Building 371 Vault ( jf) 

Ash Residue 1,150 6,250 Yes X 12,500 

Salt Residue 994 6,509 Yes X 13,018 

Combustible Residue 21.3 916 No X 1,832 

Fluoride Residue 141 141 a No X -
0.4 10 No X 20 

Filter Media Residue 112 4,827 No X 9,654 

Sludge Residue 26.4 1,140 No X 2,280 

Glass Residue 0.06 7 Yes X 14 

Graphite Residue 96.4 575 Yes X 1,150 

Inorganic Residue 17.5 106 Yes X 212 

Scrub Alloy 200 276 b No X -

a 3013 containers, not drums 
b Convenience cans, not drums 

0 Plutonium Residue and Scrub Alloy Vulnerability to Storage Accidents- A spectrum of storage
related accidents were considered. The accidents were divided into two classes of accidents related to 
the handling of the drums and containers and accidents related to the storage in facilities. Handling 
accidents were dropped from further consideration because the consequences and risks of handling 
accidents are assessed for process-related accidents. 

The selection of storage-related accidents considered the vulnerability of the Butler building and Building 
371 to a spectrum of accidents. In addition, the robustness of the potential storage containers was also 
considered when screening accidents for further evaluation. The following representative set of storage
related accidents are evaluated in this EIS for Alternative 1, No Action. 

• High Wind 
• Large Aircraft Crash into Building 
• Small Aircraft Crash into Building 
• RoomN ault Fire 
• Earthquake and Building Collapse 

Table D-33 summarizes the vulnerability of the building and their applicable storage containers to the 
set of postulated accidents. Table D-34 summarizes the vulnerability of the processed plutonium 
residues and scrub alloy in storage to the set of accidents. 
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T bl D 33 B ·1d· a e - Ul 1ngan d St or~e c t. on amer VI bTt u nera 1 uy 

Butler Building Building 371 

Storage in 
Storage in Drummed Storage Building Storage in 3013 Convenience 

Accident Building Pipe Component in Drum Vault Container Can 

High Wind Yes No Yes No No No 

Large Aircraft Crash Yes Yes Yes Yes Yes Yes 

Small Aircraft Crash Yes No Yes No No No 

Room/Vault Fire Yes No Yes Yes No Yes 

Earthquake and Yes No Yes Yes Yes Yes 
Building Collapse 

T bl D 34 P a e - rocesse d PI t uomum R .d es1 ue an dS cru bAll V I bT D oy u nera 11ty urmg St orage 

Stored Material Vulnerable to Accident 

Small Aircraft Large Aircraft Room/Vault Earthquake and 
Material High Wind Crash Crash Fire Building Col/JJpse 

Ash Residue a No No No No No 

Salt Residue No No Yes No No 

Combustible Residue Yes b Yes b Yes Yes Yes' 

Fluoride Residue d No No Yes No Yes 

Fluoride Residue e Yes b Yes b Yes Yes Yes c 

Filter Media Residue Yes b Yes b Yes Yes Yes c 

Sludge Residue Yes b Yes b Yes Yes Yes c 

Glass Residue No No Yes No No 

Graphite Residue No No Yes No No 

Inorganic Residue No No Yes No No 

Scrub Alloy No No Yes Yes Yes 

a Residue is cemented. 
b The combustible, fluoride, filter media, and sludge residue stored in Butler buildings would not be vulnerable to the effects of the 
high wind and small aircraft accidents if all combustible, fluoride, filter media, and sludge residue drums were placed in the Butler 
building storage array configuration such that they were shielded from above and on the outer perimeter of the storage array 
configuration by drums that contain residue in pipe components. The analysis in this EIS took no credit for strategic placement of 
combustible, fluoride, filter media, and sludge residue drums in the Butler building storage array configuration. 
'Thecombustible, fluoride, filter media, and sludge residue stored in Butler buildings would not be vulnerable to the effects of the 
earthquake and building collapse accident if all combustible, fluoride, filter media, and sludge residue drums were placed in the Butler 
building storage array configuration such that they were shielded from above, shielded on the outer perimeter of the storage array 
configuration, and shielded from building columns located within the storage array by drums that contain residue in pipe components. 
The analysis in this EIS took no credit for strategic placement of combustible, fluoride, filter media, and sludge residue drums in the 
Butler building storage array configuration. 
d Stored in Building 371. 
'Stored in Butler building. 
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0 Accident Scenarios and Source Terms 

Wind, Butler Building-The design basis straight wind for Performance Category (PC) 1 buildings at Rocky 
Flats is 175 km/hr (109 milhr) (DOE 1994b). The accident scenario postulated that high winds of 175 kmlhr 
(109 milhr) breach the Butler storage buildings. While wind-driven missiles are not within the design basis 
for PC1 buildings, the scenario postulated that the 175 kmlhr (109 milhr) wind picks up a 2x4 timber plank 
and the plank is driven into one of the Butler buildings with enough force to penetrate the building's steel 
siding. The analysis postulated that the wind-driven plank enters the building and breaches a single drum. 
Pipe components are not breached by the wind-driven plank. The analysis postulated that a drum containing 
combustible, fluoride, filter media, or sludge residue was breached and 10% of the contents was spilled. The 
conditional probability of the plank striking a drum containing either combustible, fluoride, filter media, or 
sludge residue was considered when estimating the accident risks. The analysis took no credit for strategic 
placement of combustible, fluoride, filter media, or sludge residue drums in the storage array configuration 
to reduce the source term. The accident source terms are presented in Table D-35. 

a e - II! ID CCI en ource T bl D 35 H. h w· d A . d t S T erm 
Mar Source Term 

Residue Pu(g) DR ARFxRF LPF Pu(g) Release Point 

Combustibles 23.2 0.1 1x10'6 a 1 2.32xl0·6 

Fluoride 40.0 0.1 0.00004 a 1 0.00016 

Filter Media 23.2 0.1 1x10·6 a 1 2.32xl0·6 

Sludge 23.2 0.1 0.00004b I 0.0000928 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a Source: Table D-29. 
b Dry powder, assumed same as ash. 

Ground 

Ground 

Ground 

Ground 

High Wind, Building 371-High winds and tornado-generated missiles do not damage Building 371 
leading to a release (EG&G 1995). 

Large Aircraft Crash-Using data derived from upper bound estimates for Building 707, it was 
determined that the frequency with which a large commercial aircraft and/or a high-powered military 
aircraft would crash into a Butler storage building was less than 1xto·7• Section D.3.3.3.1 stated that for 
Building 371, the frequency was also less than 1x10-7

• Accidents with a frequency less than 1x10-7 are 
considered not reasonably foreseeable. Since the annual frequency for this accident is in the not 
reasonably foreseeable range, the accident consequences and risks were not evaluated. 

Small (General Aviation) Aircraft Crash, Butler Building-The scenario postulated that: 1) The aircraft 
engine penetrated the building, up to six drums are breached by the impact of the engine, and a fire 
results from the aircraft fuel. 2) The aircraft engine would not breach any pipe components. 3) The fire 
would not cause the breach of additional drums due to the limited availability of combustibles in the 
Butler building storage area, the small amount of fuel available in the aircraft fuel tanks, the ability of the 
building's steel walls and roof to remove heat (i.e., transfer outside of building) from the fire, and the 
large area of the building available to dissipate the heat from the fire. 

Only drums containing combustible, fluoride, filter media, and sludge residue are vulnerable to the 
postulated accident scenario. To assess the maximum consequence for the accident, the analysis assumed 
that either six combustible residue drums or six fluoride drums or six filter media drums or six sludge 
drums were breached by the aircraft engine and the breached drums were involved in the fire. The 

D-77 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

conditional probability of the aircraft engine striking drums containing either combustible, fluoride, filter 
media, or sludge residue was considered when estimating the accident risks. The analysis took no credit 
for strategic placement of combustible, fluoride, filter media, and sludge residue drums in the storage 
array configuration to reduce the source term. The accident source terms are presented in Table D-36. 

Table D-36 Small Aircraft Accident Source Term 

Residue MarPu(g) DR AR.FxRF LPF Source Term Pu (g) Release Point' 

Combustibles 139 a 1 0.0005 c 1 0.0696 Ground 

Fluoride 240 b 1 Ix10.6 ' 1 0.000240 Ground 

Filter Media 139 a 1 0.00006 c 1 0.00835 Ground 

Sludge 139 a 1 0.00006 d 1 0.00835 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a 23.2 g plutonium per drum. 
b 40.0 g plutonium per drum. 
' Source: Table D-29 
d Dry powder, assumed same as ash. 
e The analysis took no credit for the fire's thermal plume to reduce accident consequences. 

Small (General Aviation) Aircraft Crash, Building 371-The aircraft will not penetrate the Building 371. 

Room Fire, Butler Building-The scenario postulated a non-mechanistic room fire in the open storage 
area. Due to the limited availability of combustibles in the Butler building storage area, the ability of the 
building's steel walls and roof to remove heat (i.e., transfer outside of building) from the fire, and the 
large area of the building available to dissipate the heat from the fire; the analysis assumed that the fire 
was very limited and would breach less than 0.1% of the drums in storage. The analysis also assumed 
that the fire would not breach pipe components. Only drums containing combustible, fluoride, filter 
media, and sludge residue are vulnerable to the postulated accident scenario. To assess the maximum 
consequence for the accident, the analysis assumed the combustible, fluoride, filter media, and sludge 
residue were stored in the same building, one combustible residue drum, one fluoride drum, five filter 
media drums, and two sludge drums were breached, and the contents of the drums were exposed to the 
fire. The accident source terms are presented in Table D-37. 

T bl D 37 B tl B "ld" R a e - u er Ul ID2 oom F" A "d tS Ire CCI en ource T erm 

Residue MarPu(g) DR ARFxRF LPF Source Term Pu (g) Release Point 

Combustibles 23.2 a 1 0.0005 c 1 O.oi16 

Fluoride 40.0 b 1 lxl0-6
' 1 0.0000400 

Filter Media 116 a 1 0.00006 c 1 0.00696 

Sludge 46.4 a 1 0.00006 d 1 0.00278 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a 23.2 g plutonium per drum. 
b 40.0 g plutonium per drum. 
' Source: Table D-29 
d Dry powder, assumed same as ash. 
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Vault Fire, Building 371-The scenario postulated a fire in the vault area. Due to the limited availability 
of combustibles in the vault area, the analysis assumed that the fire was very limited and would breach 
less than 0.1% of the convenience cans in storage. The analysis also assumed that the fire would not 
breach 3013 inner containers. Only convenience cans containing scrub alloy are vulnerable to the 
postulated accident scenario. To assess the maximum consequence for the accident, the analysis assumed 
that one convenience can inner container was breached and the contents exposed to the fire. The accident 
source term is presented in Table D-38. 

T bl D-38 B 'ld' 371 V ltF' A 'd tS T a e Ul mg au Ire CCI en ource erm 

Material MarPu(g) DR" ARFxRF LPF Source Term Pu (g) Release Point 

Scrub Alloy 725 b 0.01 0.00006 0.1 0.0000435 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a For scrub alloy, the ARF value is applied to the surface corrosion; assume 1% of the mass is corroded, or a DR of 0.01. Reference 
Table D-29. 
b 725 g plutonium per convenience can. 

Earthquake and Butler Building Collapse-The scenario postulated that the earthquake collapsed the 
Butler storage buildings. Butler buildings have a light-weight structure and it is unlikely that collapse 
of the building will breach any of the drums. However for the purpose of this EIS, the analysis 
conservatively postulated that falling structural elements breached 1% of the drums. Pipe components 
in breached drums were not breached. The analysis also postulated that 10% of the combustible, fluoride, 
filter media, and sludge residue spilled out of the breached drums and were released. The analysis took 
no credit for strategic placement of combustible, fluoride, filter media, and sludge residue drums in the 
storage array configuration to reduce the accident source term. The accident source term is presented in 
Table D-39. 

T bl D-39 E rth k a e a tqua e an d B tl B 'ld' C II u er Ul mg o apse A 'd tS CCI en ource T erm 

Residue MarPu (kg) DR ARFxRF" LPF Source Term Pu (g) Release Point 

Combustibles 21.3 O.OlxO.l 0.000193 1 0.00411 Ground 

Fluoride 0.4 O.OlxO.l 0.000232 1 0.0000928 Ground 

Filter Media 112 O.OlxO.l 0.000193 1 0.0216 Ground 

Sludge 26.4 O.OlxO.l 0.000232 b 1 0.00612 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction 
RF = respirable release fraction LPF = leak path factor 
a The ARFxRF product for a spill is assumed equivalent to a dock spill. The ARFxRF product does not include the potential for 
resuspension of particulates after an earthquake. A resuspension value of 0.000192 needs to be added to all ARFxRF values. 
Reference Table D-29. 
b Dry powder, assume same as ash. 

Earthquake and Building 371 Collapse-The scenario postulated that the earthquake collapsed 
Building 371. The analysis conservatively postulated that 100% of the convenience cans and 1% of the 
3013 containers were breached by the falling building debris. The accident source term is presented in 
Table D-40. 
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T bl D-40 E th k a e ar aqua e an dB 'ld' 371 C II Ul mg o apse A 'd CCI ent s ource T erm 

Material MarPu (kg) DR ARFxRF LPF Source Term Pu (g) Release Point 

Fluoride Residue 141 0.01 0.000792 0.1 0.112 Ground 

Scrub Alloy 200 0.01 a 0.000292 0.1 0.0584 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a For scrub alloy, the ARF value is applied to the surface corrosion; assume 1% of the mass is corroded, or a DR of 0.01. Reference 
Table D-29. 

0 Accident Frequency- Accident frequencies were derived for each of the accidents. For the Butler 
Building high wind and small aircraft crash accidents, the building accident frequency was apportioned 
on units of storage area to calculate the frequency of a wind-driven missile or an aircraft impacting a 
specific cluster of storage drums. The analysis assumed residues would be processed, if necessary, and 
packaged on a campaign basis and stored as a cluster of drums in the storage area rather than being 
randomly dispersed throughout the facility. Table D-41 presents the accident frequency for each of the 
storage buildings. Table D-42 breaks down the accident frequency by the category of stored material. 

T bl D-41 A 'd a e CCI ent F b s requency 1y tora2e B 'ld' Ul ID2 

Accident Frequenc;y(per year) 

Accident Butler Building 

High Wind 0.02 (DOE 1994b) 
4.44x10-7/ft2 of storage area a 

Large Aircraft Crash 1 X 1 o·BJbuilding b 

Small Aircraft Crash 3xl0-6/building b 

1.33xl0-10/ft2 of storage area 

Room/Vault Fire 0.00001/building d 

Earthquake and Building Collapse 0.002 (CID 1997) 

N/ A = Not applicable. 
a Wind-driven missile impacts a drum in storage area. 
b Derived from upper bound estimates for Building 707 presented in Section D.3.3.3.1. 
c Source: Section D.3.3.3.1. 
d Estimated one order of magnitude more likely than a special nuclear material (SNM) vault fire. 
• SNM vault fire. 

Building 371 

N/A 

less than 1 X 10'7 c 

0.00004 c 

1xl0·6 (CID 1997) • 

0.000094 c 

T bl D-42 A 'd a e CCI ent F t s requency or tora2e o fPI utomum R 'd es1 ues an dS cru bAll oy 

Accident Annual Frequency 

Small Aircraft Large Aircraft Room/Vault Earthquake and 
Material High Wind Crash Crash Fire Building Collapse 

Ash Residue N/A N/A N/A N/A N/A 

Salt Residue N/A N/A N/A N/A N/A 

Combustible Residue 0.000813 2.44x10·7 N/A 0.00001 0.002 
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Accident Annual Frequency 

Small Aircraft Large Aircraft Room/Vault Earthquake and 
Material High Wind Crash Crash Fire Building Collapse 

Fluoride Residue Stored N/A N/A NIA NIA 0.000094 
in Bldg. 371 

Fluoride Residue Stored 8.89xl0'6 2.67xl0'9 NIA 0.00001 0.002 
in Butler Bldg. 

Filter Media Residue 0.00429 1.29xl0·6 NIA 0.00001 0.002 

Sludge Residue 0.00101 3.03xlo-7 NIA 0.00001 0.002 

Glass Residue N/A N/A NIA NIA NIA 

Graphite Residue N/A NIA NIA N/A NIA 

Inorganic Residue NIA NIA NIA NIA NIA 

Scrub Alloy NIA NIA N/A lxl0-6 0.000094 

Nl A = not applicable 

D.3.3.4.2 Alternative 2 - Processing Without Plutonium Separation 

Following processing of plutonium residues and scrub alloy at Rocky Flats using Alternative 2 processing 
technologies, the processed material is packaged in pipe components and drummed prior to movement to an 
interim storage area or staging area for shipment to WIPP. For the purpose of this EIS, the analysis assumed 
that the packaged material will be stored in Butler Buildings similar to those described in Section D.3.3.4.1. 
Table D-43 presents the storage configuration for each Alternative 2 process technology. 

a e T bl D-43 Alt t' 2 St erna 1ve orage 

Storage 

Location 

Dmmmed Pipe Butler Building 371 
Material Process Technology Component Building Vault 

Ash Residue Calcination/Vitrification Yes X 

Blend Down Yes X 

Cold Ceramification Yes X 

Salt Residue Blend Down Yes X 

Combustible Residue Blend Down Yes X 

Catalytic Chemical Oxidation Yes X 

Sonic Wash Yes X 

Fluoride Residue Blend Down Yes X 

Filter Media Residue Calcination/Vitrification Yes X 

Blend Down No• X 

Sonic Wash Yes X 
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Storage 

Location 

Drummed Pipe Butler Building 371 
Material Process Technology Component Building Vault 

Sludge Residue Calcination/Vitrification Yes X 

Blend Down Yes X 

Glass Residue Calcination/Vitrification Yes X 

Blend Down Yes X 

Sonic Wash Yes X 

Graphite Residue Calcination!V itrification Yes X 

Blend Down Yes X 

Cementation Yes X 

Inorganic Residue Calcination/Vitrification Yes X 

Blend Down Yes X 

Scrub Alloy Calcination/Vitrification Yes X 

• Stored in drummed convenience can. 

0 Plutonium Residue and Scrub Alloy Vulnerability to Storage Accidents- The same spectrum of 
storage-related accidents discussed in Section 0.3.3.4.1 were considered. 

Table D-44 summarizes the vulnerability of the Butler building and the drummed pipe components to 
the set of postulated accidents. Table D-45 summarizes the vulnerability of the processed plutonium 
residues and scrub alloy in storage to the set of accidents. As discussed in Section 0.3.3.4.1, the annual 
frequency for the large aircraft crash is in the not reasonably foreseeable range and the accident 
consequences are not evaluated. 

a e u er Ul mgan T bl D-44 B tl B 'ld' d St orage on mer c ta' VI u nera bTt I HY 

Vulnerability 

Material Stored in Drummed Material Stored in Drummed 
Accident Butler Building Pipe Component Convenience Can 

High Wind Yes No Yes 

Small Aircraft Crash Yes No Yes 

Room Fire Yes No Yes 

Earthquake and Building Collapse Yes No Yes 

D-82 



Appendix D-Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

T bl D-45 P a e rocesse dPI utomum R .d es1 uean d S bAll V I bTt D cru oy u nera 1 Hy urmg St orage 
Stored Material Vulnerable to Accident 

Small Aircraft Earthquake and 
Material High Wind Crash Room Fire Building Collapse 

Ash Residue No No No No 

Salt Residue No No No No 

Combustible Residue No No No No 

Fluoride Residue No No No No 

Filter Media Residue Yes a Yes a Yes a Yes a 

Sludge Residue No No No No 

Glass Residue No No No No 

Graphite Residue No No No No 

Inorganic Residue No No No No 

Scrub Alloy No No No No 

a Filter media residue processed using the blend down technology. 

0 Accident Scenarios and Source Terms- Table D-44 and Table D-45 indicate that only filter media 
residue processed using the blend down technology is vulnerable to the postulated set of accidents. 
112 kg of residue will be stored in 4, 787 drums. 

High Wind, Butler Building-The analysis postulated that a drum containing filter media residue was 
breached and 10% of the contents was spilled. The conditional probability of the plank striking a drum 
containing filter media residue was considered when estimating the accident risks. The analysis took no 
credit for strategic placement of filter media residue drums in the storage array configuration to reduce 
the source term. The accident source terms are presented in Table D-46. 

a e lgJ m CCI en ource T bl D-46 H. h w· d A . d t S T erm 
Residue MARPu(g) DR ARFxRF LPF Source Term Pu (g) Release Point 

Filter Media 23.2 0.1 lxl0·6 a 1 2.32xl0·6 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a Source: Table D-29. 

Ground 

Small (General Aviation) Aircraft Crash, Butler Building-The analysis assumed that six filter media 
drums were breached by the aircraft engine and the breached drums were involved in the fire. The 
conditional probability of the aircraft engine striking drums containing filter media residue was 
considered when estimating the accident risks. The analysis took no credit for strategic placement of filter 
media residue drums in the storage array configuration to red~ce the source term. The accident source 
terms are presented in Table D-47. 
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Table D-47 Small Aircraft Accident Source Term 

Residue MARPu(g) DR ARFxRF LPF Source Term Pu (g) Release Point " 

Filter Media 139 a I 0.00006 b I 0.00835 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a 23.2 g plutonium per drum. 
b Source: Table D-29 
c The analysis took no credit for the fire's thermal plume to reduce accident consequences. 

Room Fire, Butler Building-The analysis assumed five filter media drums were breached and the 
contents of the drums were exposed to the fire. The accident source terms are presented in Table D-48. 

T bl D-48 B tl B "ld" R a e u er UI mg oom F" A "d tS Ire CCI en ource T erm 

Residue MARPu(g) DR ARFxRF LPF Source Term Pu (g) Release Point 

Filter Media 116 a I 0.00006 b I 0.00696 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a 23.2 g plutonium per drum. 
b Source: Table D-29. 

Earthquake and Butler Building Collapse-The analysis postulated that 10% of the filter media residue 
spilled out of the breached drums and were released. The analysis took no credit for strategic placement 
of filter media residue drums in the storage array configuration to reduce the accident source term. The 
accident source term is presented in Table D-49. 

T bl D-49 E rth k a e a aqua e an d B tl B "ld" C II u er UI mg o apse A "d tS CCI en ource T erm 

Residue MARPu(kg) DR ARFxRF" LPF Source Term Pu (g) Release Point 

Filter Media 112 O.OlxO.I 0.000193 I 0.0216 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a The ARFxRF product for a spill is assumed equivalent to a dock spill. The ARFxRF product does not include the potential for 
resuspension of particulates after an earthquake. A resuspension value of 0.000192 needs to be added to all ARFxRF values. 
Reference Table D-29. 

0 Accident Frequency- Accident frequencies presented in TableD-50 were derived using Table D-41. 

Table D-50 Accident Frequency for Storage of Filter Media Residue Processed Using 
th Bl d D T h I e en own ec no ogy 

Accident Annual Frequency 

Earthquake 
Small Aircraft Large Aircraft Room/Vault and Building 

Material High Wind Crash Crash Fire Collapse 

Filter Media Residue 0.00429 1.29xi0-6 N/A 0.00001 0.002 
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D.3.3.4.3 Alternative 3 - Processing With Plutonium Separation 

Plutonium residues and scrub alloy can be processed using Alternative 3 process technologies at Rocky Flats, 
the Savannah River Site, and the Los Alamos National Laboratory. The processing of plutonium residues and 
scrub alloy at the Savannah River Site or the Los Alamos National Laboratory requires preprocessing and/or 
packaging at Rocky Flats. Alternative 3 storage assessments address the following issues: 

• storage after processing with plutonium separation at Rocky Flats, 
• storage at Rocky Flats after preprocessing and/or packaging for offsite processing at the Savannah 

River Site or the Los Alamos National Laboratory, 
• storage after processing with plutonium separation at the Savannah River Site, and 
• storage after processing with plutonium separation at the Los Alamos National Laboratory. 

TableD-51 presents the storage configuration for each Alternative 3 process technology. 

T bl D 51 AI 3 S a e - ternatlve tora2e 
Quan~ Storagfl Location ·.· 

RF RF SRS .LANE. IANL, 
~tol'tlgf Butler Bldg. 371 APSF TA .. S5 TA·SS 

Mflterial Process Tec'fl!lology Pi4 (kg) ConiatiJers iJidg. Vault, Vault St(Jrage Vault 

Ash Residue Preprocess at RF and 890 3,475. X 
Purex at SRS D 

(Incinerator Ash) 890 X 

Preprocess at RF and 974 2,740. X 
MEO at SRS 
(Incinerator Ash and 974 

b 

X 
Graphite Fines) 

Preprocess at RF and 128 760. X 
Purex at SRS (SS&C) 

128 
b 

X 

Salt Residue Salt Distillation at RF 804 269 b X 
(ER & MSE) 

Preprocess at RF and 804 1,885. X 
Salt Distillation at 792 264 b X 
LANL (ER & MSE) 

12.3 338 d X 

Water Leach at RF 780 223 a X 
(ER &MSE) 

24 126 c X 

Water Leach at RF 182 52 b X 
(DOR) 

6 31 c X 

Preprocess at RF and 188 459. X 
Water Leach at 
LANL(DOR) 188 47 b X 

Preprocess at RF and 188 459. X 
Acid Dissolution at 

188 188 b X 
LANL(DOR) 

0.7 162 d X 

Salt Scrub at RF 964 986 e X 
and Purex at SRS 28 408 d X 

964 b X 
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Quantity Storage Location 

RF RF SRS IANL IANL 
Storage Butler Bldg.371 APSF TA-55 TA-55 

Material Process Technology Pu (kg) Containers Bldg. Vault Vault Storage Vault 

Combustible MEOatRF 0.1 53 f X 
Residue 

20.9 7b X 

Fluoride Residue Acid Dissolution at 0.4 lOg X 
RF 

141 141 b X 

Preprocess at RF and 141 188 a X 
Purex at SRS 

141 b X 

Filter Media MEOatRF I 129 f X 
Residue 

109 37 b X 

Sludge Residue Acid Dissolution at 0.1 19 g X 
RF 

25.3 26 b X 

Glass Residue MEOatRF 0.1 7 f X 

4.9 2b X 

Graphite Residue MEO atRF 0.1 104[ X 

95.3 32 b X 

Preprocess at RF and 96.4 470 a X 
MEO at SRS 

96.4 b X 

Inorganic Residue MEOatRF 0.2 23 f X 

17.1 6b X 

Preprocess at RF and 17.5 Ill a X 
MEOat SRS 

17.5 b X 

Scrub Alloy Preprocess at RF and 200 200 e X 
Purex at SRS 

200 b X 

MEO = mediated electrochemical oxidation SRS = Savannah River Site RF =Rocky Flats Environmental Technology Site 
LANL =Los Alamos National Laboratory TA =technical area APSF =Actinide Packaging and Storage Facility 
DOR = direct oxide reduction salt residue ER & MSE = electrorefining and molten salt extraction salt residue 
SS&C = sand, slag, and crucible ash residue 
a 9975 containers 
b 3013 containers 
c 8802 container and convenience can drummed 
d Drummed pipe components 
• 6M containers 
1 Cemented and drummed 
g Convenience cans drummed. 

0 Storage After Processing With Plutonium Separation at Rocky Flats-Table D-52 identifies storage 
configuration for the residues stored at Rocky Flats following the processing, using Alternative 3 
plutonium separation technologies, and packaging. 
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T bl D-52 AI a e f 3St terna Jve orage Aft P er rocessmg a t R k Fl t oc ~y as 

Storage Location 
Quantity 

Material Pu (kg) Storage Container Butler Building Building 371 Vault 

Ash Residue 0 N/A 

ER & MSE Salt 780 9975 Container 
Residue 

24 8802 Container and Convenience Can X 
Drummed 

DOR Salt Residue 182 9975 Container 

6 8802 Container and Convenience Can X 
Drummed 

Combustible Residue 0.1 Cemented and Drummed X 

20.9 3013 Container 

Fluoride Residue 0.4 Convenience Cans Drummed X 

141 3013 Container 

Filter Media Residue 1 Cemented and Drummed X 

109 30 13 Container 

Sludge Residue 0.1 Convenience Cans Drummed X 

25.3 3013 Container 

Glass Residue 0.1 Cemented and Drummed X 

4.9 3013 Container 

Graphite Residue 0.1 Cemented and Drummed X 

95.3 3013 Container 

Inorganic Residue 0.2 Cemented and Drummed X 

17.1 3013 Container 

Scrub Alloy 0 N/A 

DOR = direct oxide reduction salt residue ER & MSE = electrorefining and molten salt extraction salt residue 
N/ A = not applicable. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

+ Plutonium Residue Vulnerability to Storage Accidents-The same set of storage-related accidents 
discussed in Section 0.3.3.4.1 were considered. Table D-53 summarizes the vulnerability of the 
building and their applicable storage containers to the set of postulated accidents and Table D-54 
summarizes the vulnerability of the processed plutonium residues in storage to the set of accidents. As 
discussed in Section 0.3.3.4.1, the annual frequency for the large aircraft crash at Rocky Flats is in the 
not reasonably foreseeable range and the accident consequences are not evaluated. 
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T bl D 53 B 'ld' St a e - Ul mg orage c t' on amer VI u nera bTt llty 

Butler Building Building 371 Vault 

Storage in Drummed Storage in Cemented Storage in Storage in 
8802 Container and Drummed Residue Storage 3013 9975 

Accident Convenience Can Convenience Can in Drum Container Container 

High Wind Yes Yes No No No 

Small Aircraft Yes Yes No No No 
Crash 

Room/Vault Fire Yes Yes No No No 

Earthquake and Yes Yes No Yes Yes 
Building Collapse 

T bl D-54 P a e roc esse dPI utomum R 'd VI bT D es1 ue u nera 11ty unn_g s tora2e 

Stored Material Vulnerable to,A.(:cident 

Small Aircrirft RoottifVaull £artlt!JUake and 
Materilll Location High Wind Crash Fire Building Collllpse 

Ash Residue N/A - - - -

Salt Residue Butler Bldg. Yes Yes Yes Yes 

Bldg. 371 Vault No No No Yes 

Combustible Butler Bldg. No No No No 
Residue 

Bldg. 371 Vault No No No Yes 

Fluoride Residue Butler Bldg. Yes Yes Yes Yes 

Bldg. 371 Vault No No No Yes 

Filter Media Butler Bldg. No No No No 
Residue 

Bldg. 371 Vault No No No Yes 

Sludge Residue Butler Bldg. Yes Yes Yes Yes 

Bldg. 371 Vault No No No Yes 

Glass Residue Butler Bldg. No No No No 

Bldg. 371 Vault No No No Yes 

Graphite Residue Butler Bldg. No No No No 

Bldg. 371 Vault No No No Yes 

Inorganic Residue Butler Bldg. No No No No 

Bldg. 371 Vault No No No Yes 

Scrub Alloy N/A - - - -

N/A =not applicable 
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+ Accident Scenarios and Source Terms-The accident scenarios are described in Section D.3.3.4.1. 

High Wind, Butler Building-The analysis postulated that a drum containing salt, or fluoride, or sludge 
residues was breached and 10% of the contents was spilled. The accident source terms are presented in 
TableD-55. 

T bl D 55 H. h w· d A .d a e - 121 In CCI ent s ource T erm 

Residue M11rPu (g) DR ARFxRF LPF Source Term Pu (g) Release Point 

ER & MSE Salt 188 0.1 8xl0·8 a 1 1.50xl0·6 Ground 

DOR Salt 194 0.1 8Xl0"8 a 1 1.55xl0·6 Ground 

Fluoride 39.6 0.1 0.00004 a 1 0.000158 Ground 

Sludge 5.3 0.1 0.00004 b 1 0.0000212 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor DOR = direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 
a Source: Table D-29 
b Source: Table D-29, residue was calcinated. Dry powder, assumed same as ash. 

High Wind, Building 371-The postulated wind-driven missile will not penetrate Building 371. 

Small (General Aviation) Aircraft Crash, Butler Building-To assess the maximum consequence for the 
accident, the analysis assumed that either six salt residue drums, six fluoride residue drums, or six sludge 
residue drums were breached by the aircraft engine and the breached drums were involved in the fire. The 
accident source terms are presented in Table D-56. 

Table D-56 Small Aircraft Accident Source Term 

Residue M11rPu (g) DR ARFxRF LPF Source Term Pu (g) Release Point • 

ER & MSE Salt 1,128 1 0.00006 a 1 0.0677 

DOR Salt 1,164 1 0.00006 a I 0.0698 

Fluoride 238 1 l.Oxl0-6 a 1 0.000238 

Sludge 31.8 1 0.00006 b 1 0.00191 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor DOR = direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 
a Source: Table D-29 
b Source: Table D-29, residue was calcinated. 
c The analysis took no credit for the fire's thermal plume to reduce accident consequences. 

Ground 

Ground 

Ground 

Ground 

Small (GeneralAviation)Aircraft Crash, Building 371-The aircraft will not penetrate the Building 371. 

Room Fire, Butler Building-To assess the maximum consequence for the accident, the analysis assumed 
the salt, fluoride, and sludge residues were stored in the same building; one salt residue drum, one 
fluoride residue drum, and one sludge residue drum were breached; and the contents of the drums were 
exposed to the fire. The accident source terms are presented in Table D-57. 
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T bl D 57 B tl B "ld" R a e - u er Ul mg oom F" A "d tS Ire CCI en ource T erm 

Residue MarPu (g) DR ARFxRF• LPF Source Term Pu (g) Release Point 

DOR Salt 194 1 0.00006 a 1 0.0116 

Fluoride 39.6 1 l.Oxl o·6 a 1 0.0000396 

Sludge 5.3 1 0.00006 b 1 0.000318 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 
a Source: Table D-29. 
b Source: Table D-29, residue was calcinated. Dry powder, assumed same as ash. 

Vault Fire, Building 371-No storage containers would be breached by the fire. 

Ground 

Ground 

Ground 

Earthquake and Butler Building Collapse-The accident scenario is described in Section D.3.3.4.1. The 
analysis postulated that 10% of the salt, fluoride, and sludge residues spilled out of the breached drums 
and were released. The accident source term is presented in Table D-58. 

T bl D-58 E th k a e ar tqua e an d B tl B "ld" C II u er Ul mg o apse A "d tS CCI en ource T erm 

Residue MarPu (kg) DR ARFxRF• LPF Source Term Pu (g) Release Point 

ER & MSE Salt 24 O.OlxO.l 0.000192 a 1 0.00461 

DOR Salt 6 O.OlxO.l 0.000192 a 1 0.00115 

Fluoride 0.4 O.OlxO.l 0.000232 b 1 0.0000928 

Sludge 0.1 O.OlxO.l 0.000232 b.c 1 0.0000232 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor DOR = direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 

Ground 

Ground 

Ground 

Ground 

a The ARFxRF product for a spill is 8x10·8 (spill assumed equivalent to a dock spill). The ARFxRF product does not include the 
potential for resuspension of particulates after an earthquake. A resuspension value of 0.000192 needs to be added to all ARFxRF 
values. Reference Table D-29. 
b The ARFxRF product for a spill is 0.00004 (spill assumed equivalent to a dock spill). The ARFxRF product does not include the 
potential for resuspension of particulates after an earthquake. A res us pension value of 0.000192 needs to be added to all ARFxRF 
values. Reference Table D-29. 
c Source: Table D-29, residue was calcinated. Dry powder, assumed same as ash. 

Earthquake and Building 371 Collapse-The scenario postulated that the earthquake collapsed 
Building 371. The analysis conservatively postulated that 1% of the 3013 containers and 0.1% of the 
9975 containers were breached by the falling building debris. The 9975 container construction is much 
more robust than the 3013 containers. The accident source term is presented in TableD-59. 

T bl D 59 E th k a e - ar tqua e an dB "ld" 371 C II Ul mg o apse A "d tS CCI en ource T erm 
Residue MarPu (kg) DR ARFxRF• LPF Source Term Pu (g) ReltUl$t Point 

ER & MSE Salt 780 0.001 0.000792 0.1 0.0618 Ground 

DOR Salt 182 0.001 0.000792 0.1 0.0144 Ground 

Combustible 20.9 0.01 0.000292 0.1 0.00610 Ground 
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Residue MarPu (kg) DR ARFxRF" LPF Source Term Pu (g) Release Point 

Fluoride 141 0.01 0.000792 0.1 0.112 Ground 

Filter Media 109 0.01 0.000792 0.1 0.0863 Ground 

Sludge 25.3 0.01 0.000792 0.1 0.0200 Ground 

Glass 4.9 0.01 0.000292 0.1 0.00143 Ground 

Graphite 95.3 0.01 0.000292 0.1 0.0278 Ground 

Inorganic 17.1 0.01 0.000292 0.1 0.00499 Ground 

MAR = material at risk DR =damage ratio ARF = airborne release fraction RF =respirable release fraction 
LPF = leak path factor DOR =direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 
• A resuspension value of 0.000192 needs to be added to all ARFxRF values. Reference Table D-29. 

+ Accident Frequency- Accident frequencies were derived using Table D-41. Table D-60 breaks down 
the accident frequency by the building and category of stored material. 

a e - CCI en T bl D 60 A "d t F f St requency or ora2e o fPI t uomum R "d es1 ues 

Accident Annual Frequency 

Small Aircraft Room/Vault Earthquake and 
Residue Location High Wind Crash Fire Buildi'ng Collapse 

ER & MSE Salt Butler Bldg. 0.000112 3.35xl0'8 0.00001 0.002 

Bldg. 371 Vault N/A N/A N/A 0.000094 

DOR Salt Butler Bldg. 0.0000275 8.25xl0'9 0.00001 0.002 

Bldg. 371 Vault N/A N/A N/A 0 .. 000094 

Combustible Butler Bldg. N/A N/A N/A N/A 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Fluoride Butler Bldg. 8.88xl0-6 2.66xl0·9 0.00001 0.002 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Filter Media Butler Bldg. N/A N/A N/A N/A 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Sludge Butler Bldg. 0.0000169 5.05xl0-9 0.00001 0.002 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Glass Butler Bldg. N/A N/A N/A N/A 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Graphite Residue Butler Bldg. N/A N/A N/A N/A 

Bldg. 371 Vault N/A N/A N/A 0.000094 

Inorganic Butler Bldg. N/A N/A N/A N/A 

Bldg. 371 Vault N/A N/A N/A 0.000094 

N/A =not applicable 
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0 Storage at Rocky Flats After Preprocessing and/or Repackaging for Offsite Processing
Table D-61 presents the storage configuration for the residues and scrub alloy stored at Rocky Flats 
following preprocessing and packaging of the material to be processed at the Savannah River Site or the 
Los Alamos National Laboratory using Alternative 3 plutonium separation process technologies. 

T bl D-61 Alt a e f 3St erna 1ve ora2e a t R k Fl ts Aft P oc •Y a er f Off •t P reprocessmg or SI e rocessmg 

Storage Location 

Material Quantity Pu (kg) Storage Container Butler Building Building 371 Vault 

Ash Residue 1,102 9975 Container X 

Salt Residue 964 6M Container X 

28 Drummed Pipe Component X 

Combustible Residue 0 N/A 

Fluoride Residue 141 9975 Container X 

Filter Media Residue 0 N/A 

Sludge Residue 0 N/A 

Glass Residue 0 N/A 

Graphite Residue 96.4 9975 Container X 

Inorganic Residue 17.5 9975 Container X 

Scrub Alloy 200 6M Container X 

Nl A = not applicable 

+ Plutonium Residue and Scrub Alloy Vulnerability to Storage Accidents-The same set of storage-related 
accidents discussed in Section 0.3.3.4.1 were considered. Table D-62 summarizes the vulnerability of 
the building and their applicable storage containers to the set of postulated accidents and Table D-63 
summarizes the vulnerability of the preprocessed plutonium residues in storage to the set of accidents. 
As discussed in Section 0.3.3.4.1, the annual frequency for the large aircraft crash at Rocky Flats is in 
the not reasonably foreseeable range and the accident consequences are not evaluated. 

Accident 

High Wind 

Small Aircraft Crash 

Room/Vault Fire 

Earthquake and Building 
Collapse 
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Table D-62 Building Storage Container Vulnerability 

Butler Building Building 371 Vault 

Storage in 
Drummed Pipe Component 

No 

No 

No 

No 

Storage in 
6M Container 

No 

No 

No 

Yes 

Storage in 
9975 Container 

No 

No 

No 

Yes 
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T bl D-63 P a e reprocesse dPI utomum R "d es1 uean dS bAll VI bT D cru oy u nera 11ty urm2 s tora2e 

Stored Material Vulnerable to Accident 

Small Aircraft Room/Vault Earthquake and 
Material Location High Wind Crash Fire Building Collapse 

Ash Residue Bldg. 371 Vault No No No Yes 

Salt Residue Butler Bldg. No No No No 

Bldg. 371 Vault No No No Yes 

Combustible N/A - - - -
Residue 

Fluoride Residue Bldg. 371 Vault No No No Yes 

Filter Media N/A - - - -
Residue 

Sludge Residue N/A - - - -

Glass Residue N/A - - - -

Graphite Residue Bldg. 371 Vault No No No Yes 

Inorganic Residue Bldg. 371 Vault No No No Yes 

Scrub Alloy Bldg. 371 Vault No No No Yes 

N/A =not applicable 

+ Accident Scenarios and Source Terms-The accident scenarios are described in Section D.3.3.4.1. 

High Wind, Butler Building-The postulated wind-driven missile will not penetrate pipe components. 

High Wind, Building 371-The postulated wind-driven missile will not penetrate Building 371. 

Small (General Aviation) Aircraft Crash, Butler Building-The aircraft will not penetrate pipe 
components. 

Small (General Aviation) Aircraft Crash, Building 371-The aircraft will not penetrate Building 371. 

Room Fire, Butler Building-No pipe containers would be breached by the fire. 

Vault Fire, Building 371-No storage containers would be breached by the fire. 

Earthquake and Butler Building Collapse-No pipe containers would be breached by the earthquake. 

Earthquake and Building 371 Collapse-The scenario postulated that the earthquake collapsed 
Building 371. The analysis conservatively postulated that 0.1% of the 6M and 9975 containers were 
breached by the falling building debris. 6M and 9975 containers have very robust structural designs. The 
accident source term is presented in Table D-64. 

D-93 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

T bl D-64 E rth k a e a 1qua e an dB ·1d· 371 C II Ul 102 o apse A .d tS CCI en ource T erm 

Residue MarPu(kg) DR ARFxRF" LPF Source Term Pu (g) Release Point 

Ash 1,102 0.001 0.000792 0.1 0.0873 

ER & MSE Salt 847 0.001 0.000792 0.1 0.0671 

DOR Salt 117 0.001 0.000792 0.1 0.00927 

Fluoride 141 0.001 0.000792 0.1 0.0112 

Graphite 96.4 0.001 0.000292 0.1 0.00281 

Inorganic 17.5 0.001 0.000292 0.1 0.000511 

Scrub Alloy 200 0.001 x0.01 b 0.000292 0.1 0.0000584 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor DOR = direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 
• A resuspension value of 0.000192 needs to be added to all ARFxRF values. Reference Table D-29. 

Ground 

Ground 

Ground 

Ground 

Ground 

Ground 

Ground 

b For scrub alloy, the ARF value is applied to the surface corrosion; assume one percent of the mass is corroded, or a DR = 0.01. 
Reference Table D-29. 

0 Storage After Processing With Plutonium Separation at the Savannah River Site-Table D-65 
identifies storage configuration for the residues and scrub alloy stored in the APSF vault following the 
processing and packaging of the material using Alternative 3 plutonium separation technologies in either 
the F-Canyon or the H-Canyon. When the material is processed in the F-Canyon, the stored product is 
in the form of plutonium metal. When the material is processed in the H-Canyon, the stored product is 
in the form of plutonium oxide powder. 

T bl D-65 Alt a e f 3St erna 1ve •thP orage WI rocessmg a tth s e avanna hRi ver s· 1te 

Material Quantity Pu (kg) Storage Container Storage in APSF Vault 

Ash Residue 1,102 3013 Container X 

Salt Residue 964 30 13 Container X 

Combustible Residue 0 N/A 

Fluoride Residue 141 3013 Container X 

Filter Media Residue 0 N/A 

Sludge Residue 0 N/A 

Glass Residue 0 N/A 

Graphite Residue 96.4 3013 Container X 

Inorganic Residue 17.5 3013 Container X 

Scrub Alloy 200 3013 Container X 

Total 2,521 3013 Container X 

APSF =Actinide Packaging and Storage Facility N/A =not applicable 
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+ Plutonium Residue and Scrub Alloy Vulnerability to Storage Accidents-The same set of storage-related 
accidents discussed in Section D.3.3.4.1 were considered. Table D-66 summarizes the vulnerability of 
the building and their applicable storage containers to the set of postulated accidents and Table D-67 
summarizes the vulnerability of the processed plutonium residues in storage to the set of accidents. 

T bl D-66 APSF V a e au tan d 3013 s to rage c on tamer VI bTt u nera 1 Ity 

APSF Vault 

Accident Storage in 3013 Container 

High Wind No 

Large Aircraft Crash Yes 

Small Aircraft Crash No 

Vault Fire No 

Earthquake and Building Collapse Yes 

APSF = Actinide Packaging and Storage Facility 

T bl D 67 C a e - an yon P d tV I bTt D ro uc u nera 1 ny urmg St orage 

Stored Material Vulnerable to Accident 

Earthquake and 
SmaU Aircraft Large Aircraft Room/Vault Building 

Material Location High Wind Crash Crash Fire Collapse 

F-Canyon Product APSF Vault No No Yes No Yes 
(Plutonium metal) 

H-Canyon Product APSFVault No No Yes No Yes 
(Plutonium oxide) 

APSF = Actinide Packaging and Storage Facility 

+ Accident Scenarios and Source Terms- The accident scenarios are described in Section D.3.3.4.1. 

High Wind-The APSF vault construction will be very robust. The postulated wind-driven missile will 
not penetrate the APSF vault. 

Large Aircraft Crash-The accident frequency is less than a large aircraft crash accident with the 
F-Canyon. Since the annual frequency for the F-Canyon large aircraft crash accident is in the not 
reasonably foreseeable range, the accident consequences were not evaluated for the APSF vault large 
aircraft crash accident. 

Small (General Aviation) Aircraft Crash-The APSF vault construction will be very robust. The aircraft 
will not penetrate the APSF vault. 

Vault Fire-No storage containers would be breached by the fire. 
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Earthquake and APSF Collapse-The scenario postulated that the earthquake collapsed the APSF. The 
analysis conservatively postulated that 1% of the 3013 containers were breached by the falling building 
debris. The accident source term is presented in Table D-68. 

T bl D-68 E rth k a e a tqua e an d APSF C II 0 apse A "d tS CCI en ource T erm 

Residue MarPu(kg) DR ARFxRF" LPF Source Term Pu (g) Release Point 

F-Canyon Product 2,521 O.OlxO.OOl b 0.000292 0.1 0.000736 Ground 
(Plutonium metal) 

H-Canyon Product 2,521 0.01 0.000792 0.1 2.00 Ground 
(Plutonium oxide 
powder) 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor APSF = Actinide Packaging and Storage Facility 
• A resuspension value of0.000192 needs to be added to all ARFxRF values. Reference Table D-29. 
b The ARF value in Table D-29 is applied to the surface corrosion and assumed one percent of the mass is corroded for aged scrub 
alloy. The surface corrosion on processed plutonium metal. stored in a sealed 3013 container would be significantly better than the 
condition of material at Rocky Flats. Assume an order of magnitude improvement and a DR= 0.001. 

+ Accident Frequency-In accordance with DOE-STD-1020-94 (DOE 1994b), the APSF design is for a 
performance category (PC) 3 structure with an evaluation basis earthquake of 0.3 g. Beyond evaluation 
basis earthquake (BEBE) studies have shown that PC3 facilities have adequate margins built into the 
design so that the building will not collapse during a 0.5 g BEBE. (LANL 1996) For the purpose of this 
EIS it was conservatively assumed that a 0.5 g BEBE would collapse the APSF vault. Based on 
extrapolated data from DOE-EH-0529 (DOE 1996c), the return frequency for a 0.5 g BEBE near the 
APSF site is estimated at 0.00001 per year. 

0 Storage After Processing With Plutonium Separation at the Los Alamos National Laboratory
Table D-69 identifies storage configuration for the residues and scrub alloy stored in the TA-55 
plutonium vault following the processing and packaging of the material using Alternative 3 plutonium 
separation technologies. 

T bl D-69 Alt a e t• 3 Sto erna 1ve "thP rag_e WI rocessm2 a tth L AI e OS amos Nf a 1ona IL b t a ora ory 

Quantity Storage in Storage in 
Material Pu (kg) Storage Container TA-55 Pu Vault TA-55 

Ash Residue 0 N/A 

ER & MSE Salt Residue 792 3013 Container X 

12.3 Drummed Pipe Components X 

DOR Salt Residue 188 3013 Container X 

Combustible Residue 0 N/A 

Fluoride Residue 0 N/A 

Filter Media Residue 0 N/A 

Sludge Residue 0 N/A 

Glass Residue 0 N/A 

Graphite Residue 0 N/A 

Inorganic Residue 0 N/A 
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Quantity Storage in 
Material Pu (kg) Storage Container TA-55 Pu Vault 

Scrub Alloy 0 N/A 

TA =technical area N/A =not applicable DOR =direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue. 

Storage in 
TA-55 

+ Plutonium Residue Vulnerability to Storage Accidents-The same set of storage-related accidents 
discussed in Section 0.3.3.4.1 were considered. Table D-70 summarizes the vulnerability of the 
building and their applicable storage containers to the set of postulated accidents and Table D-71 
summarizes the vulnerability of the processed salt residues in storage to the set of accidents. 

T bl D 70 TA 55 PI a e - - utomum R 'd S es1 ue to rage c ontamer V I u nera bT uty 

TA-55 Plutonium Vault TA-55 

Accident Storage in 3013 Container Drummed Pipe Component 

High Wind No No 

Large Aircraft Crash Yes y,es 

Small Aircraft Crash No No 

Vault Fire No No 

Earthquake and Building Collapse Yes Yes 

T A = technical area DOR = direct oxide reduction salt ER & MSE = electrorefining and molten salt extraction salt 

T bl D 71 Pr a e - ocesse d S It R 'd P d a es1 ue ro uct bT D VI u nera 11ty s urmg torage 

Stored Material Vulnerable to Accident 

Earthquake 
Small Aircraft Large Aircraft Room/Vault and Building 

Material Location High Wind Crash Crash Fire Collapse 

ER&MSE TA-55 No No Yes No Yes 
Salt Plutonium 

Vault 

TA-55 No No Yes No Yes 

DOR Salt TA-55 No No Yes No Yes 
Plutonium 
Vault 

T A = technical area DOR = direct oxide reduction salt ER & MSE = electrorefining and molten salt extraction salt 

+ Accident Scenarios and Source Terms-The accident scenarios are described in Section D.3.3.4.1. 

High Wind, Vault Storage-The T A-55 plutonium vault construction is very robust. The postulated 
wind-driven missile will not penetrate theTA-55 plutonium vault. 
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High Wind, TA-55 Waste Storage Area-The postulated wind-driven missile will not penetrate the pipe 
component. 

Large Aircraft Crash-Since the annual frequency for this accident is in the not reasonably foreseeable 
range, the accident consequences were not evaluated. 

Small (General Aviation) Aircraft Crash, Vault Storage-TheTA-55 plutonium vault construction is 
very robust. The aircraft will not penetrate theTA-55 plutonium vault. 

Small (General Aviation) Aircraft Crash, TA-55 Waste Storage Area-The aircraft will not penetrate the 
pipe component. 

Vault Fire-No storage containers would be breached by the fire. 

TA-55 Waste Storage Area Fire-No storage containers would be breached by the fire. 

Earthquake and TA-55 Plutonium Vault Collapse-The scenario postulated that the earthquake collapsed 
the vault. The analysis conservatively postulated that 1% of the 3013 containers were breached by the 
falling building debris. The accident source term is presented in Table D-72. 

T bl D 72 E h a e - art 1qua k ean d TA 55 PI - utomum V I C II aut o apse A "d CCI ent s ource T erm 

Mar Source Term 
Residue Pu (kg) DR ARFxRF" LPF Pu (g) Release Point 

ER & MSE Salt 792 0.01 0.000792 0.1 0.627 Ground 

DOR Salt 188 0.01 0.000792 0.1 0.149 Ground 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor T A = technical area DOR = direct oxide reduction salt 
ER & MSE = electrorefining and molten salt extraction salt 
a A resuspension value of 0.000192 needs to be added to all ARFxRF values. Reference Table D-29. 

Earthquake and TA-55 Waste Storage Area Collapse-The scenario postulated that the earthquake 
collapsed the facility. The analysis conservatively postulated that 1% of the drummed pipe components 
were breached by the falling building debris. The accident source term is presented in Table D-73. 

T bl D 73 E rth a e - a tqua k ean d TA 55 W t St - as e orage A rea en o apse A "d tS CCI en ource T erm 

Mar Source Term 
Residue Pu (kg) DR ARFxRF" LPF Pu(g) Release Point 

ER&MSESalt 12.3 0.01 0.000792 0.1 0.00974 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor T A = technical area DOR = direct oxide reduction salt 
ER & MSE = electrorefining and molten salt extraction salt 
a A resuspension value of 0.000192 needs to be added to all ARFxRF values. Reference Table D-29. 

Ground 

+ Accident Frequency-TheTA-55 Final Safety Analysis Report (LANL 1996) analyzed the impact of the 
evaluation basis earthquake (EBE) and beyond evaluation basis earth quakes (BEBEs) on the facility. 
The analysis disclosed that a 0.5 g BEBE would not cause structural collapse of the plutonium vault or 
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the waste storage area in the basement. The 0.5 g BEBE was the most significant BEBE analyzed in the 
report. For the purpose of this EIS, it was conservatively assumed that a 0.5 g BEBE would collapse the 
TA-55 plutonium vault and waste storage area located in the basement. The return frequency for a 0.5 g 
BEBE is estimated at 0.000019 per year. (LANL 1996) 

D.3.3.4.4 Alternative 4- Combination of Processing Technologies 

Following processing of plutronium residues at Rocky Flats using Alternative 4 processing technologies, the 
residue is packaged in drums, drummed convience cans, or drummed pipe components prior to movement to 
an interim storage area or staging area for shipment to WIPP. For the purpose of this EIS, the analysis 
assumed that the packaged material will be stored in Butler Buildings similar to those described in 
Section 0.3.3.4.1. Table D-74 presents the storage configuration for each Alternative 4 processing 
technology. 

a e -T bl D 74 AI ternatlve 4S tora2e 

Quantity Storage 

Drummed 
Pipe Storage 

Material Process Technology Pu (kg) Drums Component Area (If) 

Ash Residue Incinerator Ash Calcination/Cementation 901 4,887 Yes 9,974 

Repackaging 901 5,304 Yes 10,608 

Sand, Slag, and Calcination/Cementation 128 765 Yes 1,530 
Crucible 

Repackaging 128 773 Yes 1,546 

Graphite Fines Calcination/Cementation 73 498 Yes 996 

Repackaging 73 431 Yes 862 

Inorganic Ash Calcination/Cementation 51 273 Yes 546 

Repackaging 51 297 Yes 594 

Pyrochemical MSE Salt (IDC Repackaging 235 1,570 Yes 3,140 
Salt Residue 409) 

MSEIER Salt (all Repackaging 569 3,800 Yes 7,600 
other IDCs) 

DOR Salt (IDCs Repackaging 138 834 Yes 1 ,6.68 
365, 413, 427) 

DOR Salt (all Repackaging 51 306 Yes 612 
other IDCs) 

Combustible Aqueous- Neutralization/Dry 9.4 405 No" 810 
Residue Contaminated 

Organic- Thermal Desorption/Steam 6.5 280 No• 560 
Contaminated Passivation 

Dry Repackaging 5.4 231 No• 462 
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Quantity Storage 

Drummed 
Pipe Storage 

Material Process Technology Pu (kg) Drums Component Area (/f) 

Plutonium Fluoride Residue None/ Not Applicable 0 0 - 0 

Filter Media Full Flow Filters None/Not Applicable 0 0 - 0 
Residue (IDC 331) 

HEP A Filters Neutralization/Dry 91 3,920 No• 7,840 
(IDC 338) 

HEPA Filters (all Repackaging 2 87 No• 174 
other IDCs) 

Sludge IDCs 089, 099, Repackaging 0.94 6 Yes 12 
Residue 332 

All other IDCs Filter/Dry 25.4 1,095 Nob 2,190 

Glass Residue Neutralization/Dry 0.06 7 Yes 14 

Graphite Residue Repackaging 96.4 575 Yes 1,150 

Inorganic Residue Repackaging 17.5 106 Yes 212 

Scrub Alloy None/ Not Applicable 0 0 - 0 

• Drummed. 
b Drummed convenience can. 

0 Plutonium Residue Vulnerability to Storage Accidents-The same spectrum of storage-related 
accidents described in Section 0.3.3.4.1 were considered. Table D-75 summarizes the vulnerability of 
the processed residues in storage to the applicable set of postulated accidents. 

T bl D 75 Alt a e - f 4Pl t erna 1ve uomum bTt D R "d VI eSI ue u nera 1 ny urm2 St orage 

Stored Material Vulnerable to Accident 

Earthqllllke and 
Material High Wind Small Aircraft Crash Room Fire Building Collapse 

Ash Residue No No No No 

Salt Residue No No No No 

Combustible Residue Yes• Yes• Yes Yes b 

HEP A Filter Media Residue Yes • Yes • Yes Yes b 

Sludge Residue (IDCs 089, 099, 332) No No No No 

Sludge Residue (all other IDCs) Yes a Yes a Yes Yes b 

Glass Residue No No No No 

Graphite Residue No No No No 

Inorganic Residue No No No No 

The combustible, filter media, and sludge residues would not be vulnerable to the effects of the high wind and small aircraft 
accidents if all combustible, filter media, and sludge residue drums were placed in the Butler building storage array configuration 
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such that they were shielded from above and on the outer perimeter of the storage array configuration by dmms that contain 
residues in pipe components. The analysis in this EIS took no credit for strategic placement of combustible, l1lter media, and 
sludge residue drums in the Butler building storage array configuration. 

b The combustible, filter media, and sludge residues would not be vulnerable to the effects of the earthquake and building collapse 
accident if all combustible, filter media, and sludge residue drums were placed in the Butler building storage array configuration 
such that they were shielded from above, shielded on the outer perimeter of the storage array configuration, and shielded from 
building columns located within the storage array by drums that contain residues in pipe components. The analysis in this EIS took 
no credit for strategic placement of combustible, filter media, and sludge residue drums in the Butler building storage array 
configuration. 

0 Accident Scenarios and Source Terms--The source terms associated with the high wind, small aircraft 
crash, and room fire accident scenarios for combustible, filter media, and sludge residue presented in 
Section 0.3.3.4.1 for Alternative 1 are applicable for Alternative 4. The source term for the earthquake 
and building collapse accident scenario changes because sludge residue IDCs 089, 099, and 332, 
packaged in drummed pipe components, are not vulnerable to the accident scenario. The accident source 
term is presented in Table D-76. 

T bl D-76 E h a e art tqua k ean dB ut er B 'ld' C II Ul mg 0 apse A 'd CCI ent s ource T erm 

Mar Source Term 
Residue Pu(kg) DR ARFxRF" LPF Pu(g) Release Point 

Combustibles 21.3 0.01x0.1 0.000193 1 0.00411 

HEP A Filter Media 93 0.01x0.1 0.000193 1 0.0180 

Sludgeb 25.4 0.01x0.1 0.000232 c I 0.00589 

MAR = material at risk DR = damage ratio ARF = airborne release fraction RF = respirable release fraction 
LPF = leak path factor 

Ground 

Ground 

Ground 

• The ARFxRF product for a spill is assumed equivalent to a dock spill. The ARFxRF product does not include the potential for 
resuspension of particulates after an earthquake. A resuspension value of 0.000192 needs to be added to all ARFxRF values. 
Reference Table D-29. 

b IDCs 089, 099, and 332 are excluded. 
c Dry powder, assumed same as ash. 

0 Accident Frequency -Accident frequencies were derived for the combustible, filter media and sludge 
residues using data presented in Table D-41. Table D-77 presents the accident frequencies for 
Alternative 4 storage. 
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T bl D 77 Alt a e - f 4A .d tF erna Ive CCI en f St requency or or~ge o fPI t u omum R .d es1 ues 

Accident Annual Frequency 

Small Aircraft Earthquake and 
Material High Wind Crash Room Fire Building Collapse 

Ash Residue N/A N/A N/A N/A 

Salt Residue N/A N/A N/A N/A 

Combustible Residue 0.000813 2.44x1o·7 0.00001 0.002 

Filter Media Residue 0.00356 1.07x10.6 0.00001 0.002 

Sludge Residue 0.000972 2.91x1o·7 0.00001 0.002 

Glass Residue N/A N/A N/A N/A 

Graphite Residue N/A N/A N/A N/A 

Inorganic Residue N/A N/A N/A N/A 

N/ A = not applicable 

The storage period for Alternative 4 is not defined since these residues will be shipped to WIPP when 
resources at WIPP are available to accept the residues for storage and transportation resources are 
available. Since the storage period at Rocky Flats is not specifically defined for Alternative 4, annual 
accident risks are estimated. 

D.3.3.5 Consequences and Risk Calculations 

Once the source term for each accident scenario is determined, the radiological consequences are calculated. 
The calculations vary depending on how the release is dispersed, what material is involved, and which receptor 
is being considered. Risks are calculated based on the accident's frequency and its consequences. The 
composite risk from performing a specific processing technology can be calculated summing the individual 
risks for all scenarios analyzed. 

Radiological consequences to four different receptors are evaluated: a maximally exposed offsite individual 
(an individual member of the public), general population, noninvolved worker (or a co-located worker), and 
facility worker. The consequences to the facility workers are qualitatively evaluated. For the other receptors, 
quantitative estimates of consequences are made; two types of dispersion conditions are considered-
95th-percentile and 50th-percentile meteorological conditions (see Section D.3.1 for more detail). The 
50th-percentile condition represents the median meteorological condition and is defined as that for which more 
severe conditions occur 50 percent of the time. The 95th-percentile condition represents relatively low 
probability meteorological conditions that produce higher calculated exposures; it is defined as that condition 
not exceeded more than 5 percent of the time. Both dispersion conditions are modeled using the GENII 
program, which determines the desired condition from the site-specific meteorological data in the form of a 
joint frequency distribution. Joint frequency data are usually produced from at least 3 consecutive years of site 
weather data in terms of percentage of time that the wind blows in specific directions (e.g., south, south
southwest, southwest) for the given midpoint (or average) wind speed class and atmospheric stability. 

Radiological consequences to a receptor are estimated based on a calculated 50-year committed dose factor, 
(dose factor) resulting from releases of 1 g of respirable aged weapon-grade plutonium or high americium 
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plutonium salts (building source term) to the atmosphere. Table D-78 and Table D-79 provide the dose 
factor, in rem or person-rem per 1 g of respirable plutonium release to the atmosphere, for each receptor at a 
management site for two material types (e.g., aged weapon-grade plutonium and high americium plutonium 
salts) in either a metal or an oxide form and for two dispersion conditions. The dose factors given for the 
plutonium metal form in each category represent clearance half-time (solubility class) of "W," and the dose 
factors given for the plutonium oxide form represent clearance half-time of "Y" (see Section D.3.3.1 ). 

Table D-78 Receptors' Dose Factors for Accidental Releases of 
2 ~2e ea1 !)On· ra e utomum at ana2ement 1tes 1 A d W G d PI . M s· 

Rocky Flats Rocky Flats Savannah River Site Savannah River Site LANL 

Release 
Building 707 Building 371 Building 221-F Building 221-H TA-55 

Receptor Location Oxide Metal Oxide Metal Oxide Metal Oxide Metal Metal 

Dose factors (rem or person-rem) from a release of 1 g aged weapon-grade plutonium 
and 95th-percentile meteorological condition 

MEl Ground 1.20 2.40 1.80 3.60 0.050 0.0920 0.037 0.069 6.2 

MEl Elevated 0.160 0.320 1.50 3.0 0.0190 0.0340 0.017 0.032 5.1 

Population Ground 25,000 42,000 25,000 42,000 2,000 3,300 1,900 3,100 7,800 

Population Elevated 8,700 15,000 25,000 42,000 1,000 1,800 1,000 1,600 7,800 

Dose factors (rem or person-rem) from a release of 1 g aged weapon-grade plutonium 
and 50th-percentile meteorological condition 

MEl Ground 0.13 0.26 0.18 0.36 0.00940 0.017 0.0074 0.0014 0.81 

MEl Elevated 0.06 0.12 0.17 0.34 0.00680 0.012 0.005 0.0096 0.76 

Population Ground 600 1,000 600 1,000 140 230 130 200 840 

Population Elevated 450 770 600 1,000 99 160 90 150 840 

Worker Ground 21 28 21 28 17 22 17 22 65 

Worker Elevated 0.14 0.19 1.80 2.50 0.076 0.10 0.076 0.10 4.50 

LANL =Los Alamos National Laboratory TA =technical area MEl= maximally exposed individual 
Metal = plutonium compounds having clearance class "W" Oxide = plutonium oxides having clearance class "Y" 

Table D-79 Receptors' Dose Factors for Accidental Releases of 
2 12 IDeriCIUID utomum at at ana2ement Ites 1 H. h A PI S I M s· 

Rocky Flats Rot:ky Flats Savannah River Site Savannah River Site LANL 

Release 
Building 707 Building 371 Building 221-F Building 221-H TA-55 

Receptor Location Oxide Metal Oxide Metal Oxide Metal Oxide Metal Oxide 

Dose factors (rem or person-rem) from a release of 1 g high americium plutonium salt 
and 95th-percentile meteorological condition 

MEl Ground 14 16 22 24 0.56 0.60 0.42 0.45 38.0 

MEl Elevated 1.90 2.10 18 19 0.21 0.220 0.19 0.2.1 31.0 

Population Ground 2.60xl05 2.80xl05 2.60xl05 2.80xl05 20,000 21,000 19,000 20,000 50,000 

Population Elevated 90,000 96,000 2.60xl05 2.70xl05 11,000 12,000 10,000 11,000 36,000 
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Rocky Flats Rocky Flats Savannah River Site Savannah River Site LANL 

Release 
Building 707 Building 371 Building 221-F Building 221-H TA-SS 

Receptor Location Oxide Metal Oxide Metal Oxide Metal Oxide Metal Oxide 

Dose factors (rem or person-rem) from a release of 1 g high americium plutonium salt 
and 50th-percentile meteorological condition 

MEl Ground 1.50 1.70 2.20 2.40 0.099 0.110 0.084 0.090 4.90 

MEl Elevated 0.72 0.79 2.10 2.20 0.077 0.082 0.059 0.063 4.60 

Population Ground 6,200 6,700 6,200 6,700 1,400 1,500 1,300 1,300 5,100 

Population Elevated 4,600 4,900 6,100 6,400 970 1,000 900 960 5,200 

Worker Ground 170 180 170 180 140 150 140 150 410 

Worker Elevated 1.20 1.20 16 16 0.63 0.66 0.63 0.66 2.80 

LANL =Los Alamos National Laboratory TA =technical area MEl= maximally exposed individual 
Metal = plutonium compounds having clearance class "W" Oxide = plutonium oxides having clearance class "Y" 

The values given in these tables represent the maximum dose to the receptor and are obtained using the GENII 
program, as described in Sections D.3.1.1 and D.1.2.1 of this appendix. The compositions of the aged 
weapon-grade plutonium and the high americium plutonium salts are given in Table D-80. The selections 
of the aged weapon-grade plutonium and the high americium salts were made to bound the consequences of 
the accidents involving different plutonium residue materials. As weapon-grade plutonium ages, the 
concentration of americium increases. The specific activity of americium is significantly higher than that of 
weapon-grade plutonium. The radiological hazard in terms of committed effective dose equivalent associated 
with the 1 g of americium is approximately 43 times greater than for 1 g of weapon-grade plutonium, adjusting 
for the differences between specific activities and the committed effective dose equivalent dose conversion 
factors of each isotope. The aged weapon-grade plutonium reflects the highest amount of americium 241 that 
can be present in any of the weapon-grade plutonium residues except the molten salt extraction residues. For 
the salt residues, the composition of Item Description Codes (IDCs) 409-410 was used. Although these IDCs 
represent approximately 24 percent of the total salts, they have the highest content of americium 241. 

T bl D 80 C a e - 'f ompos1 1ons o fD'ft I eren tT .ypes o fPI t uomum 

Processed Weapon-Grade Aged Weapon-Grade 
Plutonium • Plutonium 

Isotope gig-mix Cilg-mix gig-mix 

Plutonium 238 0.000292 0.005 0.000165 

Plutonium 239 0.926 0.0576 0.924 

Plutonium 240 0.0566 0.0129 0.0561 

Plutonium 241 0.00325 0.335 0.000102 

Plutonium 242 0.000306 1.20xl0-6 0.000306 

Americium 241 0.000175 0.0006 0.00305 

Total 0.99 0.411 0.985 

gig-mix= gram/gram-mixture Ci/g-mix =curies per gram-mixture 
• Rocky Flats weapon-grade plutonium compositions. 
b Compositions of IDC 409 and IDC 410 were used. 
Source: B/0 Radiological Dose Consequence Template (RF /996). 
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Ci/g-mix 

0.0028 

0.057 

0.013 

0.011 

1.2xl0·6 

0.011 

0.095 

M' t IX urea t R k Fl ts oc •Y a 

High Americium Salt • 

gig-mix Cilg-mix 

0.00009 0.00147 

0.809 0.0503 

0.05 0.0114 

0.0031 0.32 

0.000259 1.02xl0·6 

0.138 0.473 

1 0.856 
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For each accident scenario except criticality, the radiological consequences (rem or person-rem) to each 
receptor are estimated by multiplying the calculated building source term with the receptor's dose factor, given 
in Table D-78 and Table D-79. For example, the maximally exposed individual dose at the Savannah River 
Site for releases caused by an accidental plutonium oxide (ash) powder spill in the new special recovery 
facility, is calculated by multiplying the building source term resulting from the spill, which is estimated to be 
-0.01 mg ([178]x[10-5]x[0.005]) of plutonium from values given in Table D-30, with the dose factor of 
0.019 rem/g plutonium from Table D-78 to get a maximally exposed individual dose of 1.9:<10-7 rem, or 
1. 9x 1 o-4 mrem, per spill. 

The maximally exposed individual risk from this event is the accident frequency, which is 0.01 per year (given 
in the accident scenario description in Section D.3.3.2) multiplied by the consequence (dose factor), resulting 
in 1.9xl0·6 mrem/yr. The risk is also stated in terms of additional latent cancer fatalities resulting from a 
release using a conversion factor of 5xl0-4 latent cancer fatalities per person rem for the individual member 
of the public and 4x1 04 latent cancer fatalities per person-rem for a worker. For this example, the risk to the 
maximally exposed individual is calculated by multiplying L>xl0·6 mrernlyr, 0.001 rem/mrem, and 5xl0·4 

latent cancer fatalities per rem, which results in 9.5xl0·13 latent cancer fatalities per year. 

For the criticality accidents, direct calculations of consequences are made based on the fission gas and 
plutonium releases resulting from a solution criticality event of 1xl019 fissions at the Savannah River Site and 
at Rocky Flats. At Los Alamos National Laboratory, direct calculations of consequences are made based on 
fission gas releases during a criticality excursion event of 1018 fissions in terms of rem and/or person-rem for 
the 50th- and 95th-percentile meteorological conditions. Table D-81 provides various receptor's doses from 
criticality accidents. 

Table D-81 Criticality Accident Consequences at the Management Sites 
(Consequences Are m Terms of Rem for the Individuals and Person-rem for the Population) 

Rocky Flats Building 371 SRS Building 221-F SRS Building 221-H l.ANL Building TA-55 a 

Receptor 95%Met 50% Met 95%Met 50% Met 95%Met 50% Met 

MEl 0.79 0.11 0.011 0.0044 0.009 0.003 

Population 6980 252 310 32 290 29 

Worker N/A 0.321 N/A O.Q38 N/A 0.038 

SRS =Savannah River Site LANL =Los Alamos National Laboratory TA =technical area 
Met= meteorological data MEl= maximally exposed individual N/A =not applicable 

95%Met 50% Met 

0.137 0.022 

98.8 15.7 

N/A 0.045 

• At Los Alamos National Laboratory, the doses are calculated for 1018 fissions; at other sites, the doses are for 1019 fissions. 

Table D-82 Receptors' Dose Factors for Accidental Releases of 1 g Plutonium 
from Accident Initiated in FB-Line or HB-Line 

Plutonium Oxide Plutonium Metal High Americium Salts (Metal) 

Receptor 95%Met 50% Met 95%Met 50% Met 95%Met 50% Met 

Accident Initiated in FB-Line 

MEl (rem) O.Dl5 0.0054 0.031 0.011 0.032 0.011 

Population (person-rem) 900 82 1600 150 1600 150 

Worker (rem) N/A 0.066 N/A 0.093 N/A 0.096 
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Plutonium Oxide Plutonium Metal High Americium Salts (Metal) 

Receptor 95%Met 50% Met 95%Met 50% Met 95%Met 50% Met 

Accident Initiated in HB-Line 

MEl (rem) 0.013 0.0041 0.029 0.0088 0.031 0.009 

Population (person-em) 900 75 1420 141 1470 144 

Worker (rem) N/A 0.066 N/A 0.093 N/A 0.096 

Met= meteorological condition MEl= maximally exposed individual N/A =not applicable 

For the accidents in the FB-Line or HB-Line facility, the receptors' dose factors would be lower than those 
presented in Tables D-78 and D-79. This is because the plutonium solutions entering the FB-Line or HB-Line 
processes are essentially americium-free solutions. Table D-82 provides various receptors' dose factors from 
an FB-Line or HB-Line accidental release during the processing of Rocky Flats aged weapon-grade plutonium 
or high americium salts in terms of rem and/or person-rem for the 50th and 95th percentile meteorological 
conditions. The dose factors given in Table D-82 are applicable only to the ion exchange explosion accident. 
The plutonium materials released are metal compounds (i.e., have the clearance half-time of "W"). 

The consequences to involved workers are qualitatively assessed. This approach is used for two reasons: first, 
no adequate method exists for calculating meaningful consequences at or near the location where the accident 
occurs. Second, safety assurance for facility workers is demonstrated by both the workers' training and by the 
establishment of an Occupational Safety and Health Administration process safety management system 
(29 CFR 191 0.119), the evaluations required by such a system, and the products derived from such evaluations 
(e.g., procedures, programs, emergency plans). 

The consequences to the involved worker are accident dependent and site-specific. In facilities where the 
involved worker activities include remote operations, the consequences of accidents would be lower than in 
facilities where the workers are near the process. The following paragraphs summarize the various potential 
consequences to the involved workers from the hypothesized accidents at different management sites. 
Additionally, a limited number of fatalities could occur in an indirect or secondary manner-for example, the 
involved worker could be killed by an earthquake or explosion (see also Table D-83 and Table D-84). 

T bl D-83 I a e I dW k C nvo ve or er onse( uences f rom v a riO us H lypot h . dA "d es1ze CCI ents 
Los Alamos 

Accident Rocky Flats Savannah River Site National Laboratory 

Explosion (acetylene) Could potentially result in fatal N/A N/A 
injuries (nonradiological) to the 
nearby involved workers. 

Explosion (Ion Could potentially result in fatal Could potentially result in fatal NIA 
Exchange) injuries (nonradiological) to the injuries (nonradiological) to the 

nearby involved workers. nearby involved workers. 

Explosion (Hydrogen) N/A No fatality is expected due to N/A 
remote operation. 

Cri ti cali ty Could potentially result in fatal Could potentially result in fatal Could potentially result in fatal 
dose to the nearby involved dose to the nearby involved dose to the nearby involved 
workers. workers. workers. 

Fire No fatality is expected, some No fatality is expected, some No fatality is expected, some 
nearby workers could inhale the nearby workers could inhale the nearby workers could inhale the 
dispersed radioactive materials dispersed radioactive materials dispersed radioactive materials 
before using respirator and before using respirator and before using respirator and 
leaving the area. leaving the area. leaving the area. 
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Los Alamos 
Accident Rocky Flats Savannah River Site National lAboratory 

Earthquake Some fatalities (nonradiological) No fatality is expected. No fatality is expected. 
are expected in Building 707. 

Spill Nearby workers could inhale the Nearby workers could inhale the Nearby workers could inhale the 
dispersed radioactive materials dispersed radioactive materials dispersed radioactive materials 
before using respirator and before using respirator and before using respirator and 
leaving the area. leaving the area. leaving the area. 

N/ A = not applicable 

a e -T bl D 84 I nvo ve dW k S or er urn mary 
Accident Description Number of Involved Workers 

Rocky Flats Building 707 Building 371 

Explosion, Acetylene 30 30 

Explosion, Ion Exchange Column N/A 30 

Room Fire 30 30 

Dock Fire 12 12 

Room Spill 30 30 

Glovebox Spill 0 0 

Dock Spill 12 12 

Earthquake 100 100 

Savannah River Site-Purex Process (All Ash Residues) H-Canyon & HB-Line F-Canyon & FB-Line 

Explosion, Hydrogen 16 21 

Explosion, Ion Exchange Column 27 16 

Nuclear Criticality 27 16 

Fire 27 16 

Earthquake 43 37 

Savannah River Site-Purex Process (Not Ash Residue) H-Canyon & H-B Line F-Canyon&F-BLine 

Explosion. Hydrogen 27 31 

Explosion, Ion Exchange Column 27 16 

Nuclear Criticality 27 16 

Fire 27 16 

Earthquake 54 47 

Savannah River Site-Mediated Electrochemical Oxidation Process H-Canyon & HB-Line F-Canyon & FB-Line 

Explosion, Hydrogen 16 23 

Explosion, Ion Exchange Column 27 16 

Nuclear Criticality 27 16 

Fire 27 16 

Spill 16 23 

Earthquake 43 39 

Los Alamos National Laboratory 

Nuclear Criticality 30 

Fire 30 

Spill 30 

Earthquake 30 

N/ A = not applicable 
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0 Explosion-The explosion could result in serious, even fatal, injuries to involved workers from the 
accident itself. Some of the involved workers could inhale the dispersed radioactive material before using 
their respirators and evacuating the area. No fatality is expected from the radiological consequences. 

0 Fire-Involved workers could inhale some radioactive material before using their respirators and 
immediately evacuating the building. No fatality is expected from the radiological consequences. 

0 Spill-Depending on the location of the spill, nearby workers may inhale the airborne radioactive 
materials before evacuating the area. Involved workers normally would be wearing respirators when 
handling the radioactive material containers. No fatality is expected to result from such an accident. 

0 Earthquake-Involved workers could receive lethal injuries from the accident itself. No fatality is 
expected from radiological consequences. 

0 Aircraft Crash-Consequences similar to those of an earthquake may result from the accident. 

0 Criticality-Involved workers could receive substantial, or potentially fatal, doses from prompt neutrons 
and gamma rays emitted from the first pulse. After the initial pulse, the workers would evacuate the area 
immediately on the initiation of the criticality monitoring alarms. 

D.3.3.6 Analysis Conservatism and Uncertainty 

To assist in evaluating the impact of the plutonium residue and scrub alloy processing options at Rocky Flats, 
the Savannah River Site, and Los Alamos National Laboratory on a common basis, a spectrum of generic 
accidents were postulated for each process location. The accident scenarios were based on similar accidents 
documented in various site documents. When required, accident assumptions were modified to enable 
comparison between the three sites. In cases where similar accidents were evaluated in site specific 
documents, the more conservative analysis assumptions were used for all sites to normalize the results for the 
purpose of comparison. The following accident analysis parameters have a major impact on accident 
consequence estimates (i.e., dose to the public and worker): the weather conditions existing at the time of the 
accident, the material at risk, the isotopic breakdown of the material at risk, and the source term released to 
the environment. 

Weather conditions assumed at the time of the accident have a large impact on dose estimates. Accident 
impacts to the public were estimated using both 95 percentile and median 50 percentile weather data. The 
public impacts documented in the body of the EIS are based on the conservative 95 percentile weather data. 
The GENII computer code was used to calculate doses to the public within 80 km (50 miles) of the accident 
release point. The code calculates the public dose in each of 16 sectors centered at the accident release point. 
The GENII computer code also assumes that total source term is released into each sector and that there is no 
change in the weather (i.e., wind direction, wind speed, and stability class) while the accident plume is 
traversing the 80 km sector. The use of the conservative 95 percentile weather data rather than the expected 
or median 50 percentile weather data increases the dose to the public by more than a factor of 40. 

Conservative assumptions were used to estimate the material at risk. If an accident scenario involved the 
contents of a room or a facility, the analysis assumed that the material at risk was equivalent to the amount of 
material that could be processed in one week. If an accident scenario involved one or more containers of 
material, the analysis assumed that the first container contained the maximum amount of material and any 
additional containers contained the average amount of material. Only a small percentage of containers contain 
the maximum amount. 
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The isotopic breakdown of the material at risk was also conservatively estimated. The composition of the Item 
Code Descriptions (IDCs) for each group of materials were reviewed and the IDCs with the most unfavorable 
isotopic breakdown, from a dose point-of-view, were selected as being representative for the group. 

Uncertainties in accident frequencies do not impact the accident consequences, but do impact accident risk. 
The site/facility specific accident frequencies (i.e., earthquake induced building collapse and aircraft crash) 
were based on data provided by the sites. Process specific accident frequencies were estimated based on 
analyses provided in site specific documentation. In cases where similar accidents were evaluated in site 
specific documents, the more conservative accident frequency was used for all sites to normalize the results 
for the purpose of comparison. 

Due to the layers of conservatism built into the accident analysis for the spectrum of postulated accidents, the 
estimated consequences and risk to the public represents the upper limit for the individual classes of accidents. 
The uncertainties associated with the accident frequency estimates and process batch sizes documented in the 
process data sheets are enveloped by the analysis conservatism. 

0.3.3.7 Comparison of Analysis Results with Site Documents 

The accident analysis consequences and risks should not be expected to be in agreement with accident 
analyses presented in site documentation (e.g., safety analysis reports, cumulative impact documents). To 
assist in evaluating the impact of the plutonium residue and scrub alloy processing options at Rocky Flats, the 
Savannah River Site, and Los Alamos National Laboratory on a common basis, a spectrum of generic accidents 
were postulated for each process location. The accident scenarios were based on similar accidents documented 
in various site documents. When required, accident assumptions were modified to enable comparison between 
the three sites. 

The material at risk for each accident was estimated based on the process data sheets. For the purpose of 
comparison, a common set of ground rules was used to estimate the source term released to the environment 
during the accidents. A common computer code and site specific weather data were used to assess the impact 
of each accident. Public impacts were estimated using both 95 percentile and 50 percentile weather data. The 
public impacts documented in the body of the EIS are based on the conservative 95 percentile weather data. 
The impacts to the non involved worker, nominally located 100 meters from the accident radiological release 
point, are based on the median 50 percentile weather data. 

In the event that accident analysis consequences and risks in this EIS are compared with accident analyses 
presented in site documentation (e.g., safety analysis reports, cumulative impacts documents, etc.), do not 
expect the analysis results to be the same. The differences in the results may be attributed to differences in one 
or more of the following: 

• Computer codes used for analysis 

• Analysis data bases (e.g., population, weather, agriculture) 

• Accident scenario 

• Analysis ground rules and assumptions 

• Material at risk 

• Source term released to the environment 

• Source term isotopic breakdown 

• Accident frequency 

• Process duration. 
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For example, a comparison was made of a similar accident documented in the Rocky Flats Cumulative Impacts 
Document for the 1996 Baseline with this EIS. Both analyses evaluated an earthquake-induced collapse of 
Building 707. The cumulative impacts document estimated 0.52 latent cancer fatalities and this EIS estimated 
147 latent cancer fatalities. Several factors are responsible for the differences between the two documents. 
They are provided below in approximate order of importance or impact. 

• The cumulative impacts document uses the median value for weather and the EIS uses the conservative 
95 percentile weather. For the earthquake accident scenario in this EIS, the 95 percentile weather 
yields a calculated value of 293,000 person-rem (147 latent cancer fatalities) for the population and the 
50 percentile weather yields a calculated value of 7,000 person-rem (3.5 latent cancer fatalities) for the 
population). 

• The cumulative impacts document uses the MACCS computer code and the EIS uses the GENII 
computer code. There are major differences in the calculational approaches used in the codes. The 
MACCS code calculates the dose based on sectors being sampled from the weather database, and the 
GENII code calculates the dose to each of 16 sectors for the specified sector weather condition. The 
sector with the largest dose is reported. 

• The material at risk and isotopic breakdown of the material was estimated differently in the cumulative 
impacts document and the EIS. The cumulative impacts document used the actual material known to 
be in the building and calculated the amount of dispersible material based on conversion of plutonium 
metal to oxides, amount of oxides present, amount of residues present (with associated americium 
amounts) and amount of transuranic and low level waste present. The EIS used a simpler approach, 
in that it used two plutonium residue IDCs, 409 and 410, both molten salt extraction salts containing 
the maximum quantity of americium, as the worst case scenario, and assumed a 5-day supply of the 
residue to be present in Building 707 upon collapse from the earthquake. The high content of 
americium in the plutonium residue significantly increases the radiological dose from that residue. 
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D.3.4 Accident Analyses Consequences and Risks Results 

This section summarizes the consequences and risks to individuals and the general public from the operation 
of different residue processes (technologies) considered in this EIS. For each residue process, there are four 
alternatives: No Action, Processing without Plutonium Separation, Processing with Plutonium Separation, and 
Combination of Processing Technologies. The following subsections provide the summary results for each 
residue category and processing technology that were considered in this EIS. The details of each processing 
technology are provided in Appendix C and are summarized in Chapter 2 of this EIS; they will not be repeated 
here. The process data for each technology are provided by the DOE management sites. For example, the 
Rocky Flats Field Office provided the process data sheets for those technologies that will be performed at 
Rocky Flats; the Westinghouse Savannah River Company provided process data sheets for the technologies 
that will be performed at the Savannah River Site; and Los Alamos National Laboratory provided the process 
data sheets for the technologies that will be performed at Los Alamos National Laboratory (SAIC 1998a). 

The results provided on the following pages represent the incremental increase in risks associated with the 
implementation of each processing technology. In evaluating the risk for the processing technologies, this EIS 
used the following assumptions and simplifications: 

For each processing technology, the material at risk is the residue material in its most vulnerable form. 

For the room fire and the earthquake accident scenarios, the material at risk is a 5-day supply, or a weekly 
throughput. The supply is divided into 3 days of feed and 2 days of product. 

For earthquakes, risk is calculated only for a frequency that results in the total collapse or breach of the 
building. 

When there is no building damage, the Building 371 earthquake-initiated fire and explosion are limited to the 
affected rooms. The Building 371 Basis for Interim Operation report identified the analytical laboratory 
(Room 3412) as the source of the explosion and the Caustic Waste Treatment System area (Rooms 1103, 1105, 
1113, and 1115) as the main source of the fire. Although the earthquake-initiated fire and explosion were 
important for the Basis for Interim Operation report, they will not be considered in this EIS because the 
location of the gloveboxes for proposed processing technologies (Room 3701) is separated from the affected 
rooms. The explosion would be localized and would not damage the building. The whole building must be 
involved for the fire to spread and involve Room 3701; and the probability of this happening is smaller than 
that of another fire scenario that will be evaluated in this EIS. 

For earthquake-initiated criticality, the bound is the 1x1019 fission criticality event analyzed for the plutonium 
liquid processes. 

When a process involves operations in more than one building, it will be treated as two independent 
subprocesses with an interim storage in between. For example, in the acid dissolution of residues, the process 
of changing the residue to a calcined plutonium starts in Building 371; the final calcination occurs in 
Building 707 A after a temporary storage in that building vault. Two sets of accident scenarios, one in 
Building 371 and the second in Building 707 A, will be applied to residue materials that use this processing 
technology. 
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0.3.4.1 Ash Residues 

D.3.4.1.1 Alternative 1 -No Action 

The ash residues processing technology considered for this alternative is calcination/cementation. All ash 
residue (incinerator ash, SS&C, graphite fines, and inorganic) can be processed using the calcination/ 
cementation technology. The calcination/cementation process will be performed at Rocky Flats in 
Building 371, Room 3701. Building 707 is under consideration as an alternate location for the process. The 
accident analysis evaluates both the primary and alternate locations. 

Table D-85 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of calcination/cementation processing technology of ash at Rocky Flats. Table D-86 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of ash residues. The risks associated with this processing technology 
are summarized in Table D-87 and Table D-88. 

Table D-85 Ash Residue Accident Scenario Parameters for the 
a cma 10 em en I On rocess a oc •Y a C I . f n/C tat' P t R k Fl ts 

Accident Scenario Frequency (per year) Ash Residues HEPABanks Material at Risk (grams) 

Explosion 0.00005 2 drums' 2/0 b 4,000 g 

Nuclear Criticality' - - - -

Fire: 
a. Room 0.0005 5-day supply d 2 3,507 g supply + 2,338 g 

product e 

b. Loading Dock 2.0xl0·6 4 drums r 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the limit g 2 600g 
b. Glovebox 0.8 1 feed prep container 2 83.5 g 
c. Loading Dock 0.001 1 drum h 0 3,000 g 

Earthquake 
a. Building 371 0.000094 5-day supply d 0 3,507 g supply+ 2,338 g 

product e 

b. Building 707 0.0026 5-day supply d 0 3,507 g supply+ 2,338 g 
product e 

Aircraft Crash 
a. Building 371 0.00004 The aircraft will not - -

penetrate the building wall. 
b. Building 707 0.00003 Consequences enveloped by - -

the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 
a. Building 371 1.0 0.001 0.1 2.0xl0·6 Elevated 
b. Building 707 1.0 0.001 0.1 1.0 Ground 

Nuclear Criticality' - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 
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Accident Scenario DR ARF RF LPF Release Point 

Spill: 
a. Room 1.0 0.00002 0.5 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.5 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002i 0.3 j 0.1 Ground 

Aircraft Crash 
a. Building 371 k - - - - -
b. Building 707 1 - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (I ,000 g) for plutonium 
content. 
Building 371, 2 HEP A Banks; Building 707, 0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/cementation technology assessment. 
3-day supply of feed and 2-day supply of product. 
The product is cemented ash. The effect of the cemented ash product on the accident source term is negligible. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
The aircraft will not penetrate the building. 
Consequences enveloped by the earthquake. 

Table D-86 Summary of the Ash Residue Accident Analysis Doses for the 
a cma 10 em en IOn rocess a oc ~y a C I . f n/C taf P t R k Fl ts 

Building Source Term MEI(rem) Population (person-rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 

Building 371 

Explosion 8.00xl0·7 Oxide 1.20x10"6 1.36x10"7 0.02 0.00048 

Fire (Room) 0.021 Oxide 0.0379 0.00379 526 12.6 

Fire (Dock) 0.0018 Oxide 0.00324 0.000324 45.0 1.08 

Spill (Room) 1.20x10"8 Oxide 1.80xl0·8 2.04xl0·9 0.0003 7.20x10"6 

Spill (Glovebox) 1.67x10"9 Oxide 2.51x10"9 2.84x10"10 0.0000418 1.00xl0·6 

Spill (Dock) 0.003 Oxide 0.0054 0.00054 75.0 1.80 

Earthquake 0.278 Oxide 0.50 0.050 6,940 167 

Building 707 

Explosion 0.400 Oxide 0.480 0.0520 10,000 240 

Fire (Room) 0.021 Oxide 0.0253 0.00297 526 12.6 

Fire (Dock) 0.00180 Oxide 0.00216 0.000234 45.0 1.08 

Spill (Room) 1.20x10"8 Oxide 1.92x10"9 7.20x10"10 0.000104 5.4x10"6 

Spill (Glovebox) 1.67x10"9 Oxide 2.67x10" 10 1.00x10"10 0.0000145 7.52x10"7 

Spill (Dock) 0.00300 Oxide 0.00360 0.000390 75.0 1.80 

Earthquake 0.278 Oxide 0.331 0.0361 6,940 167 

MEl = maximally exposed individual Met= meteorological data 

Worker 
(rem) 

50% Met 

1.44xl0·6 

0.442 

0.0378 

2.16xl0·8 

3.01xl0·9 

0.063 

5.83 

8.40 

0.442 

0.378 

l.68x10·9 

2.34xl0. 10 

0.0630 

5.83 
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Table D-87 Summary of the Ash Residue ~ccident Analysis Risks in Terms of Latent Cancer 
F I" . Y ~ th C I . f n/C ta . P t R k Fl ts ata Illes per ear or e a cma IO em en lion rocess a oc ~y a 

Accident Frequency 
ME/ (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 0.00005 3.00x10.14 3.40xl0.15 5.00x10·10 1.20x10.11 2.88x10.14 

Fire (Room) 0.0005 9.47xl0·9 9.47xl0· 10 0.000132 3.16xl0·6 8.84xl0·8 

Fire (Dock) 2.0xl0·6 3.24xl0.12 3.24xl0·13 4.50xl0·8 1.08xl0·9 3.02xl0.11 

Spill (Room) 0.008 7.20x10.14 8.16xl0·15 1.20x10·9 2.88x10. 11 6.91xl0. 14 

Spill (Glovebox) 0.8 l.ooxl0·12 1.14xlO·IJ 1.67xl0·8 4.01xl0. 10 9.62xl0·13 

Spill (Dock) 0.001 2.10x10·9 2.10x10· 10 0.0000375 9.00xl0·7 2.52xl0·8 

Earthquake 0.000094 2.35xl0·8 2.35xl0·9 0.000326 7.83xl0·6 2.19x10.7 

Building 707 

Explosion 0.00005 1.20xl0·8 1.30x1o·9 0.000250 6.00xl0·6 l.68x10·7 

Fire (Room) 0.0005 6.31x1o·9 6.48xl0·10 0.000132 3.16xl0·6 8.84xl0·8 

Fire (Dock) 2.0x10·6 2.16xl0·12 2.34xl0.13 4.50x10.8 1.08x10.9 3.02x10.11 

Spill (Room) 0.008 7.68xl0.15 2.88x10. 15 4.18xl0·10 2.16xl0·11 5.38xl0.15 

Spill (Glovebox) 0.8 l.07x10.13 4.01xl0. 14 5.81xl0·9 3.01xl0·10 7.48xl0.14 

Spill (Dock) 0.001 l.80x10·9 1.95xl0·10 0.0000375 9.00xl0·7 2.52xl0·8 

Earthquake 0.0026 4.33xl0·7 4.69xl0·8 0.00903 0.000217 6.07xl0·6 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e erna Ive CCI en s T bl D-88 Alt f 1 A .d t Ri ks D unng s esi ue A hR .d P rocessmg 

Risks a 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Ash Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Cementation Process- Building 371 

Incinerator Ash 3.00 l.07xl0·7 l.07x1o·8 0.00149 0.0000357 9.99xl0·7 

SS&C 0.42 1.50x1o·8 1.50x10"9 0.000208 4.99xl0·6 1.40xl0·7 

Graphite Fines 0.24 8.56xto·9 8.56xl0·10 0.000119 2.85xlo-6 7.99xl0·8 

Inorganic Ash 0.17 6.06x10-9 6.06xl0·10 0.0000842 2.02x1o·6 5.66xl0·8 

All Ash Residues 3.83 1.37x1o-' 1.37xl0·8 0.00190 0.0000455 1.28xlo-6 

Calcination/Cementation Process - Building 707 

Incinerator Ash 3.00 1.36xl0·6 1.47xl0·7 0.0283 0.000680 0.0000190 

SS&C 0.42 1.90xl0·7 2.06xl0·8 0.00397 0.0000952 2.67xl0·6 

Graphite Fines 0.24 1.09xl0·7 1.18xl0·8 0.00227 0.0000544 1.52xl0·6 
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Risks a 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Ash Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Inorganic Ash 0.17 7.7lx10·8 8.35xl0·9 0.00161 0.0000385 1.08xlo-6 

All Ash Residues 3.83 1.64xlo-6 1.88xlo-7 0.0362 0.000868 0.0000243 

MEl = maximally exposed individual Met = meteorological data LCF = latent cancer fatality SS&C = sand, slag, and crucible 
ash residue 
a Sum of postulated accident scenario risks 

D.3.4.1.2 Alternative 2 -Processing without Plutonium Separation 

The ash residue processing technologies considered for this alternative are calcination/vitrification, blend 
down, and cold ceramification. All ash residue (incinerator ash; sand, slag, and crucible; graphite fines; and 
inorganic) can be processed using the either the calcination/vitrification or the blend down technologies. The 
cold ceramification technology can process incinerator, graphite fines and inorganic ash residue. The 
calcination/vitrification process will be performed at Rocky Flats in Building 707, Modules D and E; final 
drum packaging will be performed in Module F. The blend down process will be performed at Rocky Flats 
in Building 707, Module E. Building 371 is under consideration as an alternate location for the blend down 
process. The cold ceramification process will be performed at Rocky Flats in Building 707, Rooms 115, 120, 
125, 126, 181, and 182. The accident analysis evaluates both the primary and alternate locations for the blend 
down process. Similar accidents are applicable to both of these technologies. Table D-89 provides the 
applicable accident scenarios, assumptions, and parameters used in determining the impact of ash processing 
technology at Rocky Flats. Table D-90 summarizes the consequences to the maximally exposed individual, 
the public, and workers resulting from the accidental releases associated with the processing of ash residues. 
The risks associated with these processing technologies are summarized in Table D-91 and Table D-92. 

Table D-89 Ash Residue Accident Scenario Parameters for the 
I ri ICa IOn, en own, an 0 eram1 1ca Ion rocesses a oc .:y a V"t "fi f Bl d D d C ld C "fi f P t R k Fl ts 

Material at Risk (grams) 

Blend Down Process 6 

Incinerator SS&Cand 
Calcination/ and Graphite Inorganic Cold 

Frequency HEPA Vitrification Fines Ash Ash Ceramijication 
Accident Scenario (per year) Ash Residues Banks Process • Residue Residue Process' 

Explosion 0.000050 2 drums' 0/2 d 4,000 g 4,000 g 4,000 g 4,000 g 

Nuclear Criticality e - - - - - - -

Fire: 
a. Room 0.0005 5-day supply r 2 4,810 g 7,014 g 1,520 g 8,000 g feed+ 

feed+3,206 g 5,344 g 
product g productq 

b. Loading Dock 2.0xl0·6 4 drums h 0 6,000 g 6,000 g 6,000 g 6,000 g 

Spill: 
a. Room 0.008 1 container at 2 600 g 600 g 600 g 600 g 

the limiti 
b. Glovebox 0.8 1 feed prep 83.5 g 83.5 g 18.1 g 167 g 

container 
c. Loading Dock 0.001 ldrumk 0 3,000 g 3,000 g 3,000 g 3,000 g 

D-115 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Material at Risk (grams) 

Blend Down Process b 

Incinerator SS&Cand 
Calcination/ and Graphite Inorganic Cold 

Frequency HEPA Vitrification Fines Ash Ash Ceramijication 
Accident Scenario (per year) Ash Residues Banks Process a Residue Residue Process' 

Earthquake: 
a. Building 707 0.0026 5-day supply 1 0 4,810 g 7,104 g 1,520 g 8,016 g 

feed+3,206 g feed+5,344 g 
product 8 product q 

b. Building 371 0.000094 5-day supply 1 0 N/A 7,014 g 1,520 g -
Aircraft Crash: 

a. Building 707 0.000030 Consequences - - - - -
enveloped by 
the 
earthquake. 

b. Building 371 0.00004 The aircraft - - - - -
will not 
penetrate the 
building walls. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.1 1.0 Ground 
b. Building 371 1.0 0.001 0.1 2.0xto·6 Elevated 

Nuclear Criticality e - - - - -
Fire: 

a. Room 1.0 0.006 O.ot 0.1 Ground 
b. Loading Dock O.ot 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.5 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.5 2.0xto·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002 1 0.3 1 0.1 Ground 

Aircraft Crash: 
a. Building 707 m - - - - -
b. Building 371 n - - - - -

SS&C = sand, slag, and crucible 
• Building 707, Modules D, E, and F. 

Building 707, Module E or Building 371 (alternate location). 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level for plutonium content 
(1,000 g). 
Building 371, 2 HEPA Banks; Building 707, 0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification and blend down technology 
assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
Add 0.000192 to all (ARFxRF) values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 
Building 707, Rooms 115, 120, 125, 126, 181, and 182. 
The product is ceramic. The effect of the ceramic product on the accident source term is negligible. 
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Table D-90 Summary of the Ash Residue Accident Analysis Doses 
ort e Itr1 •cation an en own rocesses at oc ~y t h V' 'fi d Bl d D P R k Fl ats 

Building Source Term MEI(rem) Population (person-rem) Worker (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.0289 Oxide 0.0346 0.00375 722 17.3 0.606 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.92x10'9 7.20x10'10 0.000104 5.40x10'6 1.68x10'9 

Spill (Glovebox) 1.67x10'9 Oxide 2.67x10· 10 1.00x10'10 0.0000145 7.52x10·7 2.34x10'10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.80 0.063 

Earthquake 0.381 Oxide 0.457 0.0495 9,520 229 8.00 

Blend Down Process (Incinerator and Graphite Fines Ash Residue)-Building 707 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.0421 Oxide 0.0505 0.00547 1,050 25.3 0.884 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.92x10·9 7.20x10'10 0.000104 5.40x10'6 1.68xl0·9 

Spill (Glovebox) 1.67x10'9 Oxide 2.67x10' 10 1.00x10'10 0.0000145 7.52x10'7 2.34x10' 10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.80 0.063 

Earthquake 0.556 Oxide 0.667 0.0722 13,900 333 11.7 

Blend Down Process (SS&C and Inorganic Ash Residue)-Building 707 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.00912 Oxide 0.0109 0.00119 228 5.47 0.192 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10'8 Oxide 1.92x10'9 7.20x10·IO 0.000104 5.40x10'6 1.68x10'9 

Spill (Glovebox) 3.62x10'10 Oxide 5.79x10'11 2.17x10' 11 3.15x10·6 1.63x10'7 5.07x10'11 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.8 0.063 

Earthquake 0.12 Oxide 0.144 0.0156 3,010 72.2 2.53 

Blend Down Process (Incinerator and Graphite Fines Ash Residue)-Building 371 

Explosion 8.00x1o·7 Oxide 1.20x10'6 1.36x10'7 0.0200 0.000480 1.44x10'6 

Fire (Room) 0.0421 Oxide 0.0758 0.00758 1,050 25.3 0.884 

Fire (Dock) 0.00180 Oxide 0.00324 0.000324 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.80x10'8 2.04x10'9 0.000300 7.20x10·6 2.16x10'8 

Spill (Glovebox) 1.67x10'9 Oxide 2.51x10'9 2.84xl0'10 0.0000418 1.00x10·6 3.01xl0·9 

Spill (Dock) 0.00300 Oxide 0.00540 0.000540 75.0 1.80 0.0630 

Earthquake 0.556 Oxide 1.00 0.100 13,900 333 11.7 
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Building Source Term MEI(rem) Population (person-rem) Worker (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process (SS&C and Inorganic Ash Residue)-Building 371 

Explosion 8xto·7 Oxide 1.20x10-6 L36x10·7 0.02 0.00048 L44x10"6 

Fire (Room) 0.00912 Oxide 0.0164 0.00164 228 5.47 0.192 

Fire (Dock) 0.0018 Oxide 0.00324 0.000324 45.0 1.08 0.0378 

Spill (Room) 1.20x10-8 Oxide L80x10·8 2.04x10'9 0.0003 7.20x10·6 2.16x10·8 

Spill (Glovebox) 3.62x10·10 Oxide 5.43x10-10 6.15x10'11 9.05xl0-6 2.17x10-7 6.52xl0·10 

Spill (Dock) 0.003 Oxide 0.0054 0.00054 75.0 1.8 0.063 

Earthquake 0.12 Oxide 0.217 0.0217 3,010 72.2 2.53 

Cold Ceramification Process (No SS&C) 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.4 

Fire (Room) 0.0481 Oxide 0.0577 0.00625 1,200 28.9 1.01 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) L20x1o-s Oxide L92x10·9 7.20xlo-w 0.000104 5.40x10'6 L68x10·9 

Spill (Glovebox) 3.34x10·9 Oxide 5.34x10·10 2.00x10'10 0.0000291 L50x!0-6 4.68xl0·10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.8 0.063 

Earthquake 0.635 Oxide 0.762 0.0825 15,900 381 13.3 

SS&C = sand, slag, and crucible MEl =maximally exposed individual Met = meteorological data 

T bl D 91 S a e - ummaryo f th A 'd t A I ' Ri ks. T e CCI en naiYSIS s m ermso fL a tent c ancer F tal't' a 1 1es per y ear 

Accident Frequency MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 L20x10·8 L30x10-9 0.00025 6.00x10·6 L68x10·7 

Fire (Room) 0.0005 8.66x10·9 9.38x10-10 0.00018 4.33x10·6 L21x10'7 

Fire (Dock) 2.0x10·6 2.16x10-' 2 2.34x10-13 4.50x10·8 L08xl0·9 3.02x10'11 

Spill (Room) 0.008 7.68x10-15 2.88x10-'5 4.18x10-10 2.16x10·11 5.38x!0-'5 

Spill (Glovebox) 0.8 L07x10- 13 4.01x10'14 5.81x10'9 3.01x10·10 7.48x10-14 

Spill (Dock) 0.001 L80x10'9 L95x10· 10 0.0000375 9.00x10-7 2.52x10·8 

Earthquake 0.0026 5.94x10·7 6.44x!O-B 0.0124 0.000297 8.32x10-6 

Blend Down Process (Incinerator and Graphite Fines Ash Residue)-Building 707 

Explosion 0.00005 L20x10·8 L30x10'9 0.00025 6.00x10·6 L68x10·7 

Fire (Room) 0.0005 L26x10-8 1.37x10·9 0.000263 6.31x10-6 1.77x10·7 

Fire (Dock) 2.0x10·6 2.16x10-12 2.34xl0-13 4.50x10-8 L08xl0·9 3.02x10- 11 

Spill (Room) 0.008 7.68x10-15 2.88x10-15 4.18x10· 10 2.16x10·11 5.38x10-15 

Spill (Glovebox) 0.8 L07x!0-13 4.01x10-14 5.81x10·9 3.01xl0·10 7.48x10' 14 

Spill (Dock) 0.001 L80x10'9 L95x10'10 0.0000375 9.00x10·7 2.52x1o-s 

Earthquake 0.0026 8.67xlo-7 9.39x10·8 0.0181 0.000433 0.0000121 

Blend Down Process (SS&C and Inorganic Ash Residue)-Building 707 

Explosion 0.00005 L20x10'8 1.30xl0·9 0.00025 6.00x10'6 L68x10-7 

Fire (Room) 0.0005 2.74xl0'9 2.96x10' 10 0.000057 L37x10·6 3.83x1o-s 
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Accident Frequency MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 2.0x10'6 2.16x10'12 2.34xl0-13 4.50xl0·8 1.08x10-9 3.02xl0-11 

Spill (Room) 0.008 7.68xl0-15 2.88x10' 15 4.18x10'10 2.16xl0-11 5.38x10' 15 

Spill (Glovebox) 0.8 2.32x10' 14 8.69xl0- 15 1.26x10·9 6.52xl0-11 1.62xl0-14 

Spill (Dock) 0.001 1.80x10·9 1.95xl0·10 0.0000375 9.00x1o-7 2.52xl0·8 

Earthquake 0.0026 1.88x10'7 2.03xl0·8 0.00391 0.0000939 2.63xl0·6 

Blend Down Process (Incinerator and Graphite Fines Ash Residue)-Building 371 

Explosion 0.00005 3.00xl0-14 3.40x10-15 5.00xl0·10 1.20xl0-11 2.88xl0-14 

Fire (Room) 0.0005 1.89x10'8 1.89xl0·9 0.000263 6.31xl0·6 1.77x1 0'7 

Fire (Dock) 2.0x10'6 3.24xl0-12 3.24x10'13 4.50x10'8 1.08x10-9 3.02xl0-11 

Spill (Room) 0.008 7.20x10-14 8.16x10' 15 1.20x10-9 2.88x10'11 6.91x10-14 

Spill (Glovebox) 0.8 l.OOxl0-12 1.14xl0-13 1.67xl0·8 4.0lxl0·10 9.62xl0- 13 

Spill (Dock) 0.001 2.70x10'9 2.70x10'10 0.0000375 9.00xl0·7 2.52x1o-s 

Earthquake 0.000094 4.70x1o-s 4.70x10'9 0.000653 0.0000157 4.39x10·7 

Blend Down Process (SS&C and Inorganic Fines Ash Residue)-Building 371 

Explosion 0.00005 3.00x10'14 3.40x10'15 5.00x10'10 1.20x10-11 2.88x10- 14 

Fire (Room) 0.0005 4.10x10·9 4.10x10'10 0.000057 1.37xl0·6 3.83xl0·8 

Fire (Dock) 2.0x10'6 3.24x10'12 3.24xl0·13 4.50x1o-s 1.08x10-9 3.02x10- 11 

Spill (Room) 0.008 7.20x10'14 8.16xl0-15 1.20x10'9 2.88x10'11 6.91x10-14 

Spill (G1ovebox) 0.8 2.17x10'13 2.46xl0-14 3.62x10'9 8.69xl0-11 2.09xl0·13 

Spill (Dock) 0.001 2.70xl0·9 2.70x10'10 0.0000375 9.00xl0·7 2.52xl0·8 

Earthquake 0.000094 1.02x1o-s 1.02x10-9 0.000141 3.39xl0·6 9.51x10'8 

Cold Cerarnification Process (No SS&C) 

Explosion 0.00005 1.20x1o-s 1.30x10-9 0.00025 6.00x10'6 1.68xl0-7 

Fire (Room) 0.0005 1.44xl0·8 1.56xl0·9 0.000301 7.21x10'6 2.02x10·7 

Fire (Dock) 2.0xl0·6 2.16x10·12 2.34x10'13 4.50xl0·8 1.08xl0·9 3.02xl0-11 

Spill (Room) 0.008 7.68xl0-15 2.88x10'15 4.18xl0-10 2.16x10'11 5.38xl0-15 

Spill (Glovebox) 0.8 2.14xl0-13 8.02xl0-14 1.16x1o-s 6.01x10'10 1.50xl0·13 

Spill (Dock) 0.001 1.80xl0·9 1.95x10'10 0.0000375 9.00x10·7 2.52x1o-s 

Earthquake 0.0026 9.90xto·7 1.07xl0-7 0.0206 0.000495 0.0000139 

SS&C = sand, slag, and crucible MEl = maximally exposed individual LCF = latent cancer fatality Met = meteorological data 
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a e -T bl D 92 Alt erna 1ve CCI en s f 2 A 'd t Ri ks D urmg_ s es1 ue A hR 'd P rocessmg 

Risks a 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Ash Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Incinerator Ash 2.18 1.34x10'6 1.46xl0-7 0.028 0.000672 0.0000188 

SS&C 0.31 1.91xl0-7 2.07x1o-s 0.00398 0.0000956 2.68xl0-6 

Graphite Fines 0.18 1.11x1o-7 1.20x10-8 0.00231 0.0000555 1.55xl0-6 

Inorganic Ash 0.12 7.40x1o-s 8.02x10-9 0.00154 0.000037 1.04xl0-6 

All Ash Residues 2.79 1.72xl0-6 1.86xl0-7 0.0358 0.00086 0.0000241 

Blend Down Process - Building 707 

Incinerator Ash 2.47 2.21xl0-6 2.39x1o-7 0.046 0.0011 0.0000309 

SS&C 1.61 3.29x1o-7 3.56x1o-s 0.00685 0.000164 4.61xl0-6 

Graphite Fines 0.2 1.79x1o-7 1.93x1o-s 0.00372 0.0000893 2.50xl0-6 

Inorganic Ash 0.64 1.31 x1o-7 1.42xl0-8 0.00272 0.0000654 1.83x10-6 

All Ash Residues 4.92 2.84x1o-6 3.08xl0-7 0.0593 0.00142 0.0000398 

Blend Down Process - Building 371 

Incinerator Ash 2.47 1.70x10-7 1.70xl0-8 0.00235 0.0000565 1.58x10-6 

SS&C 1.61 2.74x1o-s 2.74x10-9 0.00038 9.12x10-6 2.55x1o-7 

Graphite Fines 0.2 1.37x1o-s 1.37xl0-9 0.000191 4.58x10-6 1.28x1o-7 

Inorganic Ash 0.64 1.09x1o-s 1.09x10-9 0.000151 3.62x10-6 1.01x10-7 

All Ash Residues 4.92 2.21xl0-7 2.21x10-8 0.00308 0.0000738 2.07x10-6 

Cold Ceramification Process 

Incinerator Ash 1.31 1.33xl0-6 1.45x10-7 0.0278 0.000667 0.0000187 

Graphite Fines 0.11 1.12xl0-7 1.21xl0-8 0.00233 0.000056 1.57x10-6 

Inorganic Ash O.Q7 7.13x1o-s 7.72x10-9 0.00149 0.0000357 9.98x1o-7 

All Ash Residues 1.49 1.51x1o-6 1.65xl0-7 0.0316 0.000759 0.0000213 

MEl = maximally exposed individual Met = meteorological data LCF = latent cancer fatality SS&C = sand, slag, and crucible 
• Sum of postulated accident scenario risks 

D.3.4.1.3 Alternative 3- Processing with Plutonium Separation 

The ash residue processing technologies considered for this alternative are the Purex/plutonium metal (or 
oxide) recovery process and the mediated electrochemical oxidation process. Either incinerator ash or sand, 
slag, and crucible residues can be processed using the Purex/plutonium metal recovery technology. Incinerator 
ash and graphite fine residue can be processed using the mediated electrochemical oxidation technology. Both 
of these processes will be performed in the Savannah River Site F-Canyon or H-Canyon. The ash residues will 
be preprocessed and packaged at Rocky Flats in Building 707, Module E, before shipment to the Savannah 
River Site for processing. 
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Similar accidents are applicable to both ash residue processing technologies and their associated ash residue 
preprocessing and packaging requirements. Table D-93 provides the applicable accident scenarios, 
assumptions, and parameters used in determining the impact of preprocessing and packaging the ash residue 
at Rocky Flats and processing the residue using the Purex/plutonium metal recovery process and mediated 
electrochemical oxidation process at the Savannah River Site. Table D-94 summarizes the consequences to 
the maximally exposed individual, the public, and workers from the accidental releases associated with 
preprocessing and packaging the residues at Rocky Flats and processing the residues at the Savannah River 
Site. The risks associated with the preprocessing and packaging at Rocky Flats and the Purex/plutonium metal 
or oxide recovery process and mediated electrochemical oxidation process at the Savannah River Site are 
summarized in Table D-95 and Table D-96. The processes at the Savannah River Site can be performed in 
either the F-Canyon and FB-Line or the H-Canyon and HB-Line. Data are presented in Table D-93, 
Table D-94, Table D-95, and Table D-96 for both options. 

Table D-93 Ash Residue Accident Scenario Parameters for the Purexl 
P M I 0 "d R M dE 0 lutomum eta or XI e ecovery and ediate lectrochemical xidation Processes 

Rocky Flats Preprocessing and Packaging of Ash Residues for Shipment to the Savannah River Site for Processing 

Material at Risk (grams) 

Purex/Plutonium Metal or 

Frequency HEPA Oxide Recovery Process MEOProcess 

Accident Scenario (per year) Ash Residues Banks Ash (No SS&C) SS&C Ash (No SS&C) 

Explosion 0.00005 2 drums a 0 4,000 g 4,000 g 4,000 g 

Nuclear Criticality b - - - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 12,288 g 8,083 g 17,088 g 
b. Loading Dock 2.0x10·6 4 drums d 0 6,000 g 6,000 g 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum limit e 2 600g 600g 600 g 
b. Glovebox 0.8 1 feed prep container 2 128 g 84.2 g 178 g 
c. Loading Dock 0.001 1 drum 1 0 3,000 g 3,000 g 3,000 g 

Earthquake 0.0026 5-day supply c 0 12,288 g 8,083 g 17,088 g 

Aircraft Crash 8 0.00003 Consequences enveloped by the - - - -
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.1 1.0 Ground 

Nuclear Criticality b - - - - -
Fire: 

a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.5 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 0.5 2.0xl0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002 h 0.3 h 0.1 Ground 

Aircraft Crash 8 - - - - -

Ash Residue Processing at the Savannah River Site F-Canyon 

Material at Risk (grams) 

Frequency Purex/Plutonium Metal Recovery Process MEOProcess 

Accident Scenario (per year) Ash (No SS&C) SS&C Ash (No SS&C) 

Explosion: 
a. Hydrogen 0.000015 4,000 g 2,000 g 6,000 g 
b. Ion Exchange Column 0.0001 120.5 mgi 60.25 mgi 180.75 mgi 

Nuclear Criticality k 0.0001 l.Ox10 19 fissions l.Oxl019 fissions l.Oxl019 fissions 
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Ash Residue Processing at the Savannah River Site F -Canyon 

Material at Risk (grams) 

Frequency Purex/Plutonium Metal Recovery Process MEOProcess 

Accident Scenario (per year) Ash (No SS&C) SS&C Ash (No SS&C) 

Fire 0.00061 4,000 g 2,000 g 6,000 g 

Spill 0.01 - - 178 g 

Earthquake: 0.000125 
a. F-Canyon Liquid 12,000 g 6,000 g 18,000 g 
b. FB-Line: 

Powder 1,334 g 500 g 1,500 g 
Molten Metal 1,333 g 500 g 1,500 g 
Liquid 1,333 g 500 g 1,500 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality k - - - -

Fire 1.0 0.01 0.005 Elevated 

Spill 1.0 0.00001 0.005 Elevated 

Earthquake: 
a. F-Canyon Liquid 1.0 0.000047 0.1 Ground 
b. FB-Line: 

Powder 1.0 0.002 0.1 Ground 
Molten Metal 1.0 0.0022 0.1 Ground 
Liquid 1.0 0.000047 0.1 Ground 

Ash Residue Processing at the Savannah River Site H-Canyon 

Material at Risk (grams) 

Frequency Purex/Plutonium Oxide Recovery Process MEOProcess 

Accident Scenario (per year) Ash (No SS&C) SS&C Ash (No SS&C) 

Explosion: 
a. Hydrogen 0.000015 1,000 g 1,000 g 6,000 g 
b. Ion Exchange Column 0.0001 241 mgi· 1 241 mgi· 1 241 mgi 

Nuclear Criticality k 0.0001 I.Oxl0 19 fissions I.Oxl0 19 fissions I.Oxl0 19 fissions 

Fire 0.00061 3,000 g 3,000 g 6,000 g 

Spill 0.01 - - 178 g 

Earthquake: 0.000182 
a. H-Canyon Liquid 54,000 g 54,000 g 18,000 g 
b. HB-Line Powder 4,000 g I 4,000 g I 4,000 g 

HB-Line Liquid 4,000 g I 4,000 g I 4,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality k - - - -

Fire 1.0 0.01 0.005 Elevated 

Spill 1.0 0.00001 0.005 Elevated 

Earthquake: 
a. H-Canyon Liquid 1.0 0.000047 0.1 Ground 
b. HB-Line Powder 1.0 0.002 0.1 Ground 

HB-Line Liquid 1.0 0.000047 0.1 Ground 

MEO = mediated electrochemical oxidation SS&C = sand, slag, and crucible DR =damage ratio ARF = airborne release 
fraction RF = respirable fraction 

D-122 



Appendix D-Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000 g) for plutonium 
content. The analysis conservatively assumed the maximum content level and the administrative control level for drums 
containing ash. 
The wet nuclear criticality is not a viable accident scenario for the residue packaging process in Building 707. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. The 
analysis conservatively assumed the maximum content level and the administrative control level for drums containing ash. 
5 containers per drum of feed. The analysis conservatively assumed the maximum content level and the administrative control 
level for drums containing ash. 
I drum at the maximum plutonium content level. The analysis conservatively assumed the maximum content level for a drum 
containing ash. 
Consequences enveloped by the earthquake. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Respirable source term value in milligrams of plutonium released up the stack. 
Refer to Table D-28 for criticality source term. 
Duty cycle= 12.5%. 

Table D-94 Summary of the Ash Residue Accident Analysis Doses for the Purexl 
PI M I 0 "d R d M d" dEl h I 0 "d . P utomum eta or XI e ecovery an e tate ectroc emtca XI ation rocesses 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) Residue for Purex Process at the Savannah River Site 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.0737 Oxide 0.0885 0.00958 1,840 44.2 1.55 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.92xl0·9 7.20xl0·10 10,400 5.40xl0·6 1.68xl0·9 

Spill (Glovebox) 2.56xl0·9 Oxide 4.10x10·10 1.54xl0·10 0.0000223 1.15xl0·6 3.58xlo·10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.80 0.063 

Earthquake 0.973 Oxide 1.17 0.127 24,300 584 20.4 

Rocky Flats Preprocessing and Packaging of SS&C Residue for Purex Process at the Savannah River Site 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.0485 Oxide 0.0582 0.0063 1,210 29.1 1.02 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.92xl0"9 7.20xl0· 10 0.000104 5.40xl0·6 1.68xio·9 

Spill (Glovebox) 1.68xl0·9 Oxide 2.69x10·10 1.01x10·10 0.0000147 7.58xl0"7 2.36xi0·10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.80 0.063 

Earthquake 0.64 Oxide 0.768 0.0832 16,000 384 13.4 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) Residue for MEO Process at the Savannah River Site 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.103 Oxide 0.123 0.0133 2,560 61.5 2.15 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20x10·8 Oxide 1.92xl0"9 7.20x10·10 0.000104 5.40xl0"6 1.68x10·9 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Glovebox) 3.56x10·9 Oxide 5.70x10·10 2.14xl0-10 0.000031 1.60x10-6 4.98x10-10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.80 0.063 

Earthquake 1.35 Oxide 1.62 0.176 33,800 812 28.4 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F-Canyon-Ash (No SS&C) Residue 

Explosion 0.02 Metal 0.00068 0.00024 36.0 3.20 0.002 
(Hydrogen) 

Explosion (Ion 0.121 Metal-FB 0.00374 0.00133 193 18.1 0.0112 
Exchange 
Column) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 0.038 

Fire 0.2 Metal 0.0068 0.0024 360 32.0 0.02 

Earthquake 0.623 Metal 0.0573 0.0106 2,050 143 13.7 

MEO Process at the Savannah River Site F-Canyon-Ash (No SS&C) Residue 

Explosion 0.03 Metal 0.00102 0.00036 54.0 4.80 0.003 
(Hydrogen) 

Explosion 0.181 Metal-FB 0.0056 0.00199 289 27.1 0.0168 
(Ion Exchange 
Column) 

a 
Criticality - 0.011 0.0044 310 32.0 0.038 

Fire 0.3 Metal 0.0102 0.0036 540 48.0 0.03 

Spill 8.90xl0-6 Metal 3.03x10·7 1.07xl0-7 0.016 0.00142 8.90xl0·7 

Earthquake 0.722 Metal 0.0664 0.0123 2,380 166 15.9 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F-Canyon-SS&C Residue 

Explosion 0.01 Metal 0.00034 0.00012 18.0 1.60 0.001 
(Hydrogen) 

Explosion (Ion 0.0603 Metal-FB 0.00187 0.000663 96.4 9.04 0.0056 
Exchange 
Column) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 0.038 

Fire 0.1 Metal 0.0034 0.0012 180 16.0 O.Dl 

Earthquake 0.241 Metal 0.0221 0.00409 794 55.3 5.29 

Purex/Piutonium Oxide Recovery Process at the Savannah River Site H-Canyon-Ash (No SS&C) Residue 

Explosion 0.005 Metal 0.00016 0.000048 8.00 0.75 0.0005 
(Hydrogen) 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 34.0 0.0224 
Exchange 
Column) 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 
a 

Criticality - 0.009 0.003 290 29.0 0.038 

Fire 0.15 Metal 0.0048 0.00144 240 22.5 O.Dl5 

Earthquake 1.07 Metal 0.074 O.Dl5 3,330 215 23.6 

MEO Process at the Savannah River Site H-Canyon-Ash (No SS&C) Residue 

Explosion 0.03 Metal 0.00096 0.000288 48.0 4.50 0.003 
(Hydrogen) 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 34.0 0.0224 
Exchange 
Column) 

a 
Criticality - 0.009 0.003 290 29.0 0.038 

Fire 0.3 Metal 0.0096 0.00288 480 45.0 0.03 

Spill 8.90xl0·6 Metal 2.85xlo-7 8.54xl0·8 0.0142 0.00134 8.90x10·7 

Earthquake 0.903 Metal 0.0623 0.0126 2,800 181 19.9 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon-SS&C Residue 

Explosion 0.005 Metal 0.00016 0.000048 8.00 
(Hydrogen) 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 
Exchange 
Column) 

a 
Criticality - 0.009 0.003 290 

Fire 0.15 Metal 0.0048 0.00144 240 

Earthquake 1.07 Metal 0.074 O.Dl5 3,330 

MEl =maximally exposed individual Met= meteorological data SS&C = sand, slag, and crucible 
MEO = mediated electrochemical oxidation 

I. Ox 1019 fissions. 

0.75 0.0005 

34.0 0.0224 

29.0 0.038 

22.5 0.015 

215 23.6 

Table D-95 Summary of the Ash Residue Accident Analysis Risks in Terms of Latent Cancer 
Fatalities per Year for the Purex!Plutonium Metal or Oxide Recovery and Mediated 

Electrochemical Oxidation Processes 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) Residue for Purex Process at the Savannah River Site 

Explosion 0.00005 1.20xl0·8 1.30xl0·9 0.00025 6.00x10·6 1.68xl 0"7 

Fire (Room) 0.0005 2.2lxl0·8 2.40xlo·9 0.000461 0.0000111 3.10xl0-7 

Fire (Dock) 2.00xi0·6 2.16xl0· 12 2.34xl0-13 4.50xl0·8 1.08xl0·9 3.02xl0-11 

Spill (Room) 0.008 7.68xl0. 15 2.88xl0-15 4.18xl0· 10 2.16xl0-11 5.38xl0. 15 
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Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Glovebox) 0.8 1.64xl0·13 6.14x10. 14 8.91x10"9 4.61xl0·10 1.15x10.13 

Spill (Dock) 0.001 1.80xl0·9 1.95xl0·10 0.0000375 9.00x10"7 2.52x10·8 

Earthquake 0.0026 1.52x10"6 1.64x10·7 O.Q316 0.000759 0.0000425 

Rocky Flats Preprocessing and Packaging of SS&C Residue for·Purex Process at the Savannah River Site 

Explosion 0.00005 1.20x10·8 1.30x10·9 0.00025 6.00x10·6 1.68x10·7 

Fire (Room) 0.0005 1.45xi0·8 1.58x10·9 0.000303 7.27x10·6 2.04x10·7 

Fire (Dock) 2.00x10·6 2.16xl0.12 2.34xl0. 13 4.50xl0·8 1.08xl0·9 3.02xl0.11 

Spill (Room) 0.008 7.68x10.15 2.88xl0.15 4.18x10· 10 2.16xl0·11 5.38x10.15 

Spill (G1ovebox) 0.8 l.08x10·13 4.04xl0. 14 5.86xl0·9 3.03x10"10 7.54xl0.14 

Spill (Dock) 0.001 1.80x10·9 1.95x10"10 0.0000375 9.00x10·7 2.52xl0·8 

Earthquake 0.0026 9.99x10·7 1.08xl0·7 0.0208 0.000499 0.000014 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) Residue for MEO Process at the Savannah River Site 

Explosion 0.00005 1.20xl0·8 1.30xl0·9 0.00025 6.00x10·6 1.68x10·7 

Fire (Room) 0.0005 3.08xl0·8 3.33x10·9 0.000641 0.0000154 4.31x1o·7 

Fire (Dock) 2.00xl0·6 2.16x10.12 2.34xl0.13 4.50xl0·8 l.08x10·9 3.02x10.11 

Spill (Room) 0.008 7.68xl0.15 2.88x10. 15 4.18x1o· 10 2.16x1o· 11 5.38xl0.15 

Spill (Glovebox) 0.8 2.28xl0.13 8.54xl0. 14 1.24x10"8 6.41xl0. 10 1.59x10.13 

Spill (Dock) 0.001 1.80xl0·9 1.95xl0·10 0.0000375 9.00x10"7 2.52xl0·8 

Earthquake 0.0026 2.11xl0·6 2.29xi0·7 0.044 0.00106 0.0000591 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon-Ash (No SS&C) Residue 

Explosion (Hydrogen) 0.000015 5.10x10.12 1.80x10.12 2.10x10·7 2.40xl0·8 1.20xl0·11 

Explosion (Ion 0.0001 1.87xl0·10 6.63x10. 11 9.64xl0·6 9.04x10·7 4.48xl0·10 

Exchange Column) 

Criticality (Liquid) 0.0001 5.50xl0·10 2.20xl0·10 0.0000155 1.60xl0·6 1.52xl0·9 

Fire 0.00061 2.07xi0·9 7.32x1Q·IO 0.00011 9.76xl0·6 4.88x10"9 

Earthquake 0.000125 3.58x10"9 6.62xl0·10 0.000128 8.95x10"6 6.85x10·7 

MEO Process at the Savannah River Site F-Canyon-Ash (No SS&C) Residue 

Explosion (Hydrogen) 0.000015 7.65x10. 12 2.70x10. 12 4.05xl0·7 3.60xl0·8 1.80x10.11 

Explosion (Ion 0.0001 2.80xl0· 10 9.94xl0.11 0.0000145 1.36x10"6 6.72x10"10 

Exchange Column) 

Criticality (Liquid) 0.0001 5.50xl0· 10 2.20xl0·10 0.0000155 1.60xl0·6 1.52xl0·9 

Fire 0.00061 3.11xl0·9 1.1 Ox1 o·9 0.000165 0.0000146 7.32x10"9 
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Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill 0.01 1.51xlo-12 5.34xi0- 13 8.01xlo-8 7.12x10·9 3.56x10· 12 

Earthquake 0.000125 4.15x10-9 7.67x10-10 0.000149 0.0000104 7.94x10-7 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F-Canyon-SS&C Residue 

Explosion (Hydrogen) 0.000015 2.55x10-12 9.00xi0-13 1.35x10-7 1.20x10-8 6.00xi0-12 

Explosion (Ion 0.0001 9.34x10-11 3.3lxl0-11 4.82x10-6 4.52x10-7 2.24xl0-10 

Exchange Column) 

Criticality (Liquid) 0.0001 5.50x10-10 2.20x1o·10 0.0000155 1.60xl0-6 1.52xl0-9 

Fire 0.00061 1.04xl0-9 3.66xl0-10 0.0000549 4.88xl0-6 2.44x10-9 

Earthquake 0.000125 1.38x10-9 2.56x10-10 0.0000496 3.46x10-6 2.65x10-7 

Purex/Piutonium Oxide Recovery Process at the Savannah River Site H-Canyon-Ash (No SS&C) Residue 

Explosion (Hydrogen) 0.000015 1.20x10-12 3.60xlo-13 6.00x10-8 5.63xlo-9 3.00xlo- 12 

Explosion (Ion Exchange 0.0001 4.37x10-11 1.33x10-11 2.14xl0-6 2.12xlo-7 1.12x10-10 

Column) 

Criticality 0.0001 4.50xl0-10 1.50x10-IO 0.0000145 1.45xlo-6 1.52x10-9 

Fire 0.00061 1.46x10-9 4.39xl0-10 0.0000732 6.86xl0-6 3.66xl0-9 

Earthquake 0.000182 2.24xl0-9 4.54x10-10 0.0001 6.48x10-6 1.14x10-6 

MEO Process at the Savannah River Site H-Canyon-Ash (No SS&C) Residue 

Explosion (Hydrogen) 0.000015 7.20xi0-12 2.16xi0-12 3.60x10-7 3.38x10·8 1.80x10-11 

Explosion 0.0001 3.49xl0-10 1.06x10-10 0.0000171 1.70x10-6 8.97x10-10 

(Ion Exchange) 

Criticality 0.0001 4.50x10-10 1.50x10-10 0.0000145 1.45xl0-6 1.52xl0-9 

Fire 0.00061 2.93x10-9 8.78xlo-10 0.000146 0.0000137 7.32x10-9 

Spill O.Dl 1.42x10-12 4.27x1o-13 7.12x10-8 6.68xl0-9 3.56x10-12 

Earthquake 0.000182 5.67x10-9 1.15x10-10 0.000255 0.0000164 1.45x10"6 

Purex/Piutonium Oxide Recovery Process at the Savannah River Site H-Canyon-SS&C Residue 

Explosion (Hydrogen) 0.000015 1.20x1o-12 3.60xi0-13 6.00xlo-8 5.63x10-9 3.00x10·12 

Explosion (Ion 0.0001 4.37xi0-11 1.33x10-11 2.14xlo-6 2.12x10·7 1.12x10-10 

Exchange Column) 

Criticality 0.0001 4.50x10-10 1.50x10-10 0.0000145 1.45x10-6 1.52x10-9 

Fire 0.00061 1.46x10-9 4.39x10-10 0.0000732 6.86xl0-6 3.66x10-9 

Earthquake 0.000182 2.24x10-9 4.54xl0-10 0.0001 6.48x10-6 1.14xl0-6 

MEl = maximally exposed individual LCF = latent cancer fatality Met = meteorological data SS&C = sand, slag, and crucible 
MEO = mediated electrochemical oxidation 
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a e T bl D-96 Alt erna 1ve CCI en s f 3 A "d t Ri ks D urm2 s es1 ue A hR "d P rocessmg 

RiskstJ 

Process MEI(LCF) Population (LCF) Worker (LCP) 
Duration 

Ash Residue (yr) 95o/oMet 50% Met 95o/oMet 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) for Purex Process at the Savannah River Site 

Incinerator Ash 1.41 2.19x1o-6 2.37xto·7 0.0457 0.0011 0.0000606 

Rocky Flats Preprocessing and Packaging of SS&C Residue for Purex Process at the Savannah River Site 

SS&C 0.31 3.18x1o-7 3.45xto·8 0.00663 0.000159 4.46xl0-6 

Rocky Flats Preprocessing and Packaging of Ash (No SS&C) for MEO Process at the Savannah River Site 

Incinerator Ash 1.03 2.22x1o·6 2.4lxlo-7 0.0463 0.00111 0.0000615 

Graphite Fines 0.08 1.72xl0·7 1.87xto·8 0.00359 0.0000862 4.78xto·6 

Sum 1.11 2.39xto·6 2.59xto·7 0.0499 0.0012 0.0000663 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F -Canyon- Ash (No SS&C) Residue 

Incinerator Ash 4.00 2.56x10·8 6.73x10·9 0.00105 0.000085 2.77x1o-6 

MEO Process at the Savannah River Site F -Canyon- Ash (No SS&C) Residue 

Incinerator Ash 2.16 1.75xlo-8 4.72x10·9 0.000743 0.0000605 1.74xto·6 

Graphite Fines 0.17 1.38x10·9 3.72xlo-10 0.0000585 4.76xto·6 1.37xto·7 

Sum 2.33 1.89x10·8 5.10x10·9 0.000801 0.0000653 1.87xlo-6 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F -Canyon - SS&C Residue 

SS&C 1.00 3.07x10·9 8.76x10"10 0.000125 0.0000104 2.69x10·7 

Purex!Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon - Ash (No SS&C) Residue 

Incinerator Ash 15.83 6.64xlo-8 1.67x10·8 0.00301 0.000238 0.0000181 

MEO Process at the Savannah River Site H-Canyon - Ash (No SS&C) Residue 

Incinerator Ash 2.16 2.03x10·8 4.94x10·9 0.000936 0.000072 3.15xlo-6 

Graphite Fines 0.17 1.60xl0·9 3.89x10"10 0.0000737 5.67xl0 2.48x10·7 

Sum 2.33 2.19x10·8 5.33x10·9 0.00101 0.0000777 3.39x10·6 

Purex/Piutonium Oxide Recovery Process at the Savannah River Site H~Canyon - SS&C Residue 

SS&C 1.58 6.63xl0·9 1.67xl0·9 0.000301 0.0000237 1.8lxl0-6 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality SS&C =sand, slag, and crucible 
MEO = mediated electrochemical oxidation 
a Sum of postulated accident scenario risks 

D.3.4.1.4 Alternative 4- Combination of Processing Technologies 

Ash residue processing technologies considered for this alternative are calcination/cementation and 
repackaging. All ash residue (incinerator ash; sand, slag, and crucible; graphite fines; and inorganic ash) can 
be processed using either technology. The calcination/cementation process technology accident descriptions, 
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consequences and risks are identical to those presented in Section 0.3.4.1.1, Alternative 1 -No Action. Refer 
to Section 0.3.4.1.1 for details. 

The repackaging process will be performed at Rocky Flats in Building 707, Module E. Table D-97 provides 
the applicable accident scenarios, assumptions, and parameters used in determining the impact of the 
repackaging of ash at Rocky Flats. Table D-98 summarizes the consequences to the maximally exposed 
individual, the public, and workers resulting from the accidental releases associated with the repackaging of 
ash residue. The risks associated with repackaging are summarized in Table D-99 and Table D-100. 

T bl D 97 A h R 'd A 'd t S a e - s es1 ue CCI en ·p cenano t arame ers f ort h R k e epac agmg p rocess at R k Fl oc ~y ats 
Accident Scenario Frequency (per year) Ash Residues HEPABanks Material at Risk (grams) 

Explosion 0.00005 2 drums a 2 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 16,320 g 
b. Loading Dock 2.0x1o·6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the limit e 2 600 g 
b. Glovebox 0.8 1 feed prep container 2 170 g 
c. Loading Dock 0.001 1 drum r 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 16,320 g 

Aircraft Crash - The aircraft will not - -
penetrate the building 
wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.1 1.0 Elevated 

Nuclear Criticality - - - - -
Fire: 
a. Room 1.0 0.006 O.QJ 0.1 Ground 
b. Loading Dock O.QJ 0.006 O.QJ 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.5 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.5 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
• 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000) for plutonium 

content. 
The wet criticality is not a viable accident scenario for the repackaging process. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
1 drum at the maximum plutonium content level. 
5 containers per drum of feed. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
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Table D-98 Summary of the Ash Residue Accident Doses for the Repackaging 
rocess a oc •:Y a P tRkFits 

Building Source Worker 
Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.4 Oxide 0.48 0.052 10,000 240 8.4 

Fire (Room) 0.0979 Oxide 0.118 0.0127 2,450 58.8 2.06 

Fire (Dock) 0.0018 Oxide 0.00216 0.000234 45.0 1.08 0.0378 

Spill (Room) 1.20xl0·8 Oxide 1.92xl0-9 7.20xl0-10 0.000104 5.40x10'6 1.68xl0·9 

Spill (Glovebox) 3.40xl0·9 Oxide 5.44xl0·10 2.04xl0-10 0.0000296 1.53xl0-6 4.76xl0-10 

Spill (Dock) 0.003 Oxide 0.0036 0.00039 75.0 1.8 0.063 

Earthquake 1.29 Oxide 1.55 0.168 32,300 776 27.1 

MEl= maximally exposed individual Met= meteorological data 

Table D-99 Summary of Ash Residue Accident Risks for the Repackaging Process at Rocky Flats 
. T fL C F I'. Y Ill ermso a tent ancer ata Ities per ear 

Worker 

Accident Frequency 
ME/(rem) Population (person-rem) (rem) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 1.20xl0-8 1.30xl0-9 0.00025 6.00x1o-6 1.68xl0-17 

Fire (Room) 0.0005 2.94xl0·8 3.18xl0·9 0.000612 0.0000147 4.11x!0-7 

Fire (Dock) 2.0xl0-6 2.16x!0-12 2.34x10-13 4.50xl0·8 1.08x10-9 3.02xl0-11 

Spill (Room) 0.008 7.68xl0- 15 2.88xl0- 15 4.18xl0·10 1.67xl0-11 5.38x10-15 

Spill (Glovebox) 0.8 2.18xl0- 13 8.16x!0- 14 1.18xl0-8 6.12xl0·10 5.27x!0-13 

Spill (Dock) 0.001 1.80xl0·9 1.95x10'10 0.0000375 9.00xl0·7 2.52x!o-s 

Earthquake 0.0026 2.02xl0-6 2.18xl0-7 0.042 0.00101 0.0000565 

MEl =maximally exposed individual Met= meteorological data LCF = latent cancer fatality 

a e -T bl D 100 AI ternative 4A .d CCI ent RikD s s urm2 s es1 ue A hR .d R epac k agmg 
Risks" 

Process ME/(LCF) Population (LCF) Worker (LCF) 
Duration 

Ash Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Incinerator Ash 1.07 2.20x10'6 2.39xl0·7 0.0459 0.00110 0.0000611 

SS&C 0.15 3.09x!0-7 3.35xl0'8 0.00644 0.000154 8.56x10'6 

Graphite Fines 0.09 1.85x10'7 2.01xl0·8 0.00386 0.0000927 5.14xl0-6 

Inorganic Ash 0.06 1.34xl0·7 1.24xl0·8 0.00257 0.0000618 3.42xl0-6 

Sum 1.37 2.82xl0·6 3.06x10'7 0.0588 0.00141 0.0000782 

MEl =maximally exposed individal Met= meteorological data LCF =latent cancer fatality SS&C =sand, slag, and crucible 
• Sum of postulated accident scenario risks 
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D.3.4.2 Pyrochemical Salt Residues 

D.3.4.2.1 Alternative 1 -No Action 

The processing technology considered for this alternative is pyro-oxidizing of the pyrochemical salt residues. 
The pyro-oxidizing process will be performed at Rocky Flats in Building 707, Module A. 

Table D-101 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of pyro-oxidizing the pyrochemical salt residue at Rocky Flats. Table D-102 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of pyrochemical salt residues. The risks associated with this processing 
technology are summarized in Table D-103 and Table D-104. 

a e - •yroc T bl D 101 P h em1ca at es1 ue CCI IS I R "d A "d ent s . p cenano arameters 
Material at Risk 

(grams) 

MRand 
Frequency Pyrochemical HEPA DORSalJ MSE SalJ Release 

Accident Scenario (per year) SalJ Residues Banks Residue Residue DR ARF RF LPF Point 

Explosion 0.00005 2 drums' 0 4,000 g 4,000 g 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality • - - - - - - - - - -

Fire: 
a. Room 0.0005 5-day supply ' 2 2,672 g 4,800 g 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 2.0xl0 6 4 drums • 0 6,000 g 6,000 g 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 0.008 1 container at the 2 600g 600 g 1.0 0.00002 0.001 2.0x1o·• Elevated 

limit' 
b. Glovebox 0.8 1 feed prep 2 83.5 g 150 g 1.0 0.00002 0.001 2.0x1o·• Elevated 

container 
c. Loading Dock 0.001 1 drum' 0 3,000 g 3,000 g 0.25 0.00008 0.001 0.1 Ground 

Earthquake 0.0026 5-day supply ' 0 2,672 g 4,800 g 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash 0.00003 Consequences - - - - - - - -
enveloped by the 
earthquake. 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor DOR = direct oxide reduction 
ER = electrorefining MSE = molten salt extraction 

I drum at the maximum plutonium content level (3,000 grams) and 1 drum at the administrative control level (1,000 grams) for plutonium content. 
The wet nuclear criticality is not a viable accident scenario for the pyro-oxidizing technology assessment. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
1 drum at the maximum plutonium content level. 
Add 0.000192 to ARFxRF value for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 = 0.000792). 

T bl D-102 S a e f h p ummary o t e •yroc h em1ca IS I R "d A "d at es1 ue CCI ent A ·o DalySIS oses 
Worker 

Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Process Direct Oxide Reduction Salt Residue 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 0.72 

Fire (Room) 0.016 Salt-M 0.257 0.0273 4,490 107 2.89 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 0.324 

Spill (Room) 2.40x10' 11 Salt-M 5.04x10' 11 1.90x10'11 2.30xi0·6 1.18x10·7 2.88x10- 11 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 
Spill (Glovebox) 3.34xl0.12 Salt-M 7.01x10. 12 2.64x10. 12 3.21xl0·7 1.64x10·8 4.01x10. 12 

Spill (Dock) 6.00x10·6 Salt-M 0.000096 0.0000102 1.68 0.0402 0.00108 

Earthquake 0.212 Salt-M 3.39 0.36 59,300 1,420 38.1 

Process Electrofining and Molten Salt Extraction Salt Residue 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 0.72 

Fire (Room) 0.0288 Salt-M 0.461 0.049 8,060 193 5.18 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 0.324 

Spill (Room) 2.40x10. 11 Salt-M 5.04xJO·II 1.90x10.11 2.30x10·6 l.18x10·7 2.88x1o· 11 

Spill (Glovebox) 6.00x10. 12 Sa1t-M 1.26x10.11 4.74x10.12 5.76x10·7 2.94x10·8 7.20x10.12 

Spill (Dock) 6.00x10·6 Sa1t-M 0.000096 0.0000102 1.68 0.0402 0.00108 

Earthquake 0.38 Salt-M 6.08 0.646 106,000 2,550 68.4 

MEl = maximally exposed individual Met= meteorological data Salt-M = metal salt 

Table D-103 Summary of the Pyrochemical Salt Residue Accident Analysis Risks in Terms of 
L t t C F l'f Y a en ancer ata 1 Ies per ear 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Process Direct Oxide Reduction Salt Residue 

Explosion 0.00005 1.60x10·9 1.70x10·10 0.000028 6.70x10·7 1.44x10·8 

Fire (Room) 0.0005 6.41x1o-s 6.81x10·9 0.00112 0.0000269 5.77x1o·7 

Fire (Dock) 2.0x10·6 2.88xJO·II 3.06xl0.12 5.04x10·7 1.21x10·8 2.59xl0·10 

Spill (Room) 0.008 2.02xl0.16 7.58x10.17 9.22x10.12 4.70x10.13 9.22x10-17 

Spill (Glovebox) 0.8 2.81x10.15 l.06x10.15 1.28x10·10 6.55x10. 12 1.28x10.15 

Spill (Dock) 0.001 4.80xJ0· 11 5.10xl0.12 8.40x10·7 2.0lx10·8 4.32x10·10 

Earthquake 0.0026 4.40x10·6 4.68x10·7 0.077 0.00184 0.0000792 

Process Electrofining and Molten Salt Extraction Salt Residue 

Explosion 0.00005 1.60x10"9 1.70x10·10 0.000028 6.70x10·7 1.44xl0·8 

Fire (Room) 0.0005 1.15x10·7 l.22xi0·8 0.00202 0.0000482 1.04xl0·6 

Fire (Dock) 2.0xl0·6 2.88x10.11 3.06xl0.12 5.04xi0·7 1.21xi0·8 2.59x10.10 

Spill (Room) 0.008 2.02xl0.16 7.58xl0.17 9.22x10. 12 4.70xl0.13 9.22x10.17 

Spill (Glovebox) 0.8 5.04xl0.15 1.90xl0·15 2.30xl0·10 1.18xJO·II 2.30x10.15 

Spill (Dock) 0.001 4.80xJO·II 5.10x10.12 8.40x1o·' 2.0lxi0·8 4.32x10·10 

Earthquake 0.0026 7.91xi0·6 8.40xiO·' 0.138 0.00331 0.000142 

MEl =maximally exposed individual LCF =latent cancer fatality Met = meteorological data 
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a e - ernative T bl D 104 Alt CCI en s s 1 A 'd t Ri k D unng a es1 ue S It R 'd P rocessmg 

Risks • 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

DOR Salt 1.00 4.47xl0·6 4.75xl0·7 0.0782 0.00187 0.0000295 
(IDCs 365, 413, 427) 

DOR Salt 0.37 1.65xl0·6 1.76x10·7 0.0289 0.000692 0.0000798 
(All other IDCs) 

MSE Salt 0.95 7.62xl0"6 8.10xl0·7 0.133 0.00319 0.000033 
(IDC 409) 

ER and MSE Salt 2.30 0.0000185 1.96x10"6 0.323 0.00773 0.00136 
(All other IDCs) 

All Salt Residues 4.62 0.0000323 3.42xl0·6 0.563 0.0135 0.000575 

MEl =maximally exposed individual Met= meteorological data LCF = latent cancer fatality DOR = direct oxide reduction 
ER = electrorefining MSE = molten salt extraction 
a Sum of postulated accident scenario risks 

D.3.4.2.2 Alternative 2 - Processing without Plutonium Separation 

The pyrochemical salt residues processing technology considered for this alternative is the blend down process. 
The blend down process will be performed at Rocky Flats in Building 707, Modules A, D, and E. 
Building 371 is under consideration as an alternate location for the blend down process. The accident analysis 
evaluates both the primary and alternate locations for the blend down process. Table D-105 provides the 
applicable accident scenarios, assumptions, and parameters used in determining the impact of the pyrochemical 
salt processing technology at Rocky Flats. Table D-106 summarizes the consequences to the maximally 
exposed individual, the public, and workers resulting from the accidental releases associated with the 
processing of pyrochemical salt residues. The risks associated with this processing technology are summarized 
in Table D-107 and Table D-108. 

a e - 'yroc em1ca at es1 ue CCI ent T bl D 105 P h . IS I R 'd A 'd s . p cenar1o t arame ers 
Frequency HEPA 

Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums a 012 b 4,000 g 

Nuclear Criticality c - - - -
Fire: 

a. Room 0.0005 5-day supply d 2 1,650g 
b. Loading Dock 2.0xl0·6 4 drums c 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the limit 1 2 600 g 
b. Glovebox 0.8 1 feed prep container 2 165 g 
c. Loading Dock 0.001 1 drum g 0 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply·d 0 1,650 g 
b. Building 371 0.000094 5-day supply d 0 1,650 g 
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Frequency HEPA 
Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Aircraft Crash: 
a. Building 707 0.00003 Consequences enveloped by the - -

earthquake. 
b. Building 371 0.00004 The aircraft will not penetrate the - -

building walls. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.001 1.0 Ground 
b. Building 371 1.0 0.001 0.001 2.0xl0·6 Elevated 

Nuclear Criticality c - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0xl0-6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0xi0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake 1.0 0.002 h 0.3 h 0.1 Ground 

Aircraft Crash: 
a. Building 707 1 - - - - -
b. Building 371 k - - - - -

DR= damage ratio ARF = airborne release fraction RF =respirable fraction LPF =leak path factor 
I drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000 g) for plutonium 
content. 
Building 371, 2 HEPA Banks; Building 707,0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the blend down technology assessment. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
1 drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
The aircraft will not penetrate the building walls. 
Consequences enveloped by the earthquake. 

T bl D 106 S a e - ummaryo fth p e 

Building Source Term 

Accident Scenario (grams) Type 

Explosion 0.004 Salt-M 

Fire (Room) 0.0099 Salt-M 

Fire (Dock) 0.0018 Salt-M 

Spill (Room) 2.40xl0-11 Salt-M 

Spill (Giovebox) 6.60xl0-12 Salt-M 

Spill (Dock) 6.00xto·6 Salt-M 

Earthquake 0.131 Salt-M 
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Worker 

MEI(rem) Population (person-rem) (rem) 

95%Met 50% Met 95%Met 50% Met 50% Met 

Building 707 

0.064 0.0068 1,120 26.8 0.72 

0.158 0.0168 2,770 66.3 1.78 

0.0288 0.00306 504 12.1 0.324 

5.04xi0-11 1.90xl0-11 2.30xto·6 1.18xl0·7 2.88xi0-11 

1.39xl0-11 5.21xl0-12 6.34xi0·7 3.23xl0·8 7.92xl0- 12 

0.000096 0.0000102 1.68 0.0402 0.00108 

2.09 0.222 36,600 876 23.5 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00x1o-9 Salt-M 1.52xl0-7 1.76x1o-s 0.00216 0.0000512 1.28x10-7 

Fire (Room) 0.00990 Salt-M 0.238 0.0238 2,770 66.3 1.78 

Fire (Dock) 0.00180 Salt-M 0.0432 0.00432 504 12.1 0.324 

Spill (Room) 2.40x10-11 Salt-M 4.56x10-10 5.28xl0-11 6.48xl0-6 1.54xl0-7 3.84x10-10 

Spill (Glovebox) 6.60x10-' 2 Salt-M 1.25xl0-10 1.45xlo-11 1.78xl0-6 4.22x!0-8 1.06xl0-10 

Spill (Dock) 6.00xl0-6 Salt-M 0.000144 0.0000144 1.68 0.0402 0.00108 

Earthquake 0.131 Salt-M 3.14 0.314 36,600 876 23.5 

MEl =maximally exposed individual Met= meteorological data Salt-M = metal salt 

Table D-107 Summary of the Pyrochemical Salt Residue Accident Analysis Risks in Terms of 
L t t c F t rr Y a en ancer a a 11es per ear 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 707 

Explosion 0.00005 1.60x10-9 1.70x10-10 0.000028 6.70xl0-7 1.44xl o-s 

Fire (Room) 0.0005 3.96xl0-8 4.21xl0-9 0.000693 0.0000166 3.56xlo-7 

Fire (Dock) 2.0x10-6 2.88x1o- 11 3.06x1o-'2 5.04xl0-7 1.21 x1 o-s 2.59xlo-10 

Spill (Room) 0.008 2.02xl0-' 6 7.58xl0-'7 9.22xl0-12 4.70x10-' 3 9.22xlo-'7 

Spill (Glovebox) 0.8 5.54x10-15 2.09xl0-15 2.53xl0- 10 1.29xlo-11 2.53xl0- 15 

Spill (Dock) 0.001 4.80x1o-11 5.10x10-12 8.40xl0-7 2.01xlo-s 4.32xl0-' 0 

Earthquake 0.0026 2.72xl0-6 2.89x1o-7 0.0476 0.000114 0.0000489 

Building 371 

Explosion 0.00005 3.80x10-15 4.40xl0-' 6 5.40x10-11 1.28x10-'2 2.56x10-' 5 

Fire (Room) 0.0005 5.94x1o-s 5.94x1o-9 0.000693 0.0000166 3.56x!0-7 

Fire (Dock) 2.0x1o-6 4.32x1o- 11 4.32xl0- 12 5.04xl0-7 1.21xl0-8 2.59xl0- 10 

Spill (Room) 0.008 1.82xl0-15 2.11xl0-16 2.59x1o-11 6.14x10-13 1.23x10-15 

Spill (Glovebox) 0.8 5.02x1o-'4 5.8lxl0-15 7.13xiQ-IO 1.69x1o-11 3.38x1o-'4 

Spill (Dock) 0.001 7.20xl0-11 7.20x1o-'2 8.40x!0-7 2.01x1o-s 4.32xl0- 10 

Earthquake 0.000094 1.47xl0-7 1.47x1o-s 0.00172 0.0000412 1.77xl0-6 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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a e -T bl D 108 Alt erna 1ve CCI ent f 2A .d RikD s s urmg at es1 ue S I R .d Pr ocessmg 
Risks a 

Process ME/(LCF) Population (LCF) Worker(LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 707 

DORSalt 1.62 4.47xl0·6 4.75x10·7 0.0782 0.00187 0.0000799 
(IDCs 365, 413, 427) 

DOR Salt 0.60 1.66x10"6 1.76x10·7 0.029 0.000693 0.0000296 
(All other IDC' s 

ER and MSE Salt 2.76 7.62xl0·6 8.09xl0·7 0.133 0.00319 0.000136 
(IDC 409) 

ER and MSE Salt 6.70 0.0000185 1.96xl0·6 0.324 0.00774 0.00033 
(All other IDCs) 

All Salt Residues 11.68 0.0000322 3.42xl0·6 0.564 0.0135 0.000576 

Building 371 

DOR Salt 1.62 3.35xl0·7 3.35xl0"8 0.00391 0.0000936 3.44xl0·6 

(IDCs 365, 413, 427) 

DOR Salt 0.60 1.24x10·7 1.24x10"8 0.00145 0.0000347 1.28x10"6 

(All other IDCs) 

ER and MSE Salt 2.76 5.71xl0·7 5.71x10"8 0.00666 0.000159 5.87xl0·6 

(IDC 409) 

ER and MSE Salt 6.70 1.39xl0·6 1.39xl0"7 0.0162 0.000387 0.0000142 
(All other IDCs) 

All Salt Residues 11.68 2.42x·6 2.42xl0·7 0.0282 0.000675 0.0000248 

MEl= maximally exposed individual Met= meteorological data LCF = latent cancer fatality DOR =direct oxide reduction 
ER = electrorefining MSE = molten salt extraction 
• Sum of postulated accident scenario risks 

D.3.4.2.3 Alternative 3 - Processing with Plutonium Separation 

The pyrochemical salt residues processing technologies considered for this alternative are salt distillation, water 
leach, acid dissolution, and salt scrub. 

0 Salt Distillation Technology-The salt distillation technology is only used to treat sodium chloride/ 
potassium chloride salts. Processing of pyrochemical salt residues with the salt distillation process may be 
performed at either Rocky Flats or Los Alamos National Laboratory. At Rocky Flats, the process will be 
performed in Building 707, Modules A and B. For processing at Los Alamos National Laboratory, the 
preprocessing and packaging of the residues at Rocky Flats will be performed in Building 707, Module A. 
The salt distillation process will be performed in Los Alamos National Laboratory Technical Area 55. 

Similar accidents are applicable to all the technologies at both of the sites. Table D-109 provides the 
applicable accident scenarios, assumptions, and parameters used in determining the impact of pyrochemical 
salt processing with the salt distillation technology at Rocky Flats. Table D-110 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of pyrochemical salt residues at Rocky Flats. The risks associated 
with this processing technology at Rocky Flats are summarized in Table D-111 and Table D-112. 
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Table D-109 Pyrochemical Salt Residue Accident Scenario Parameters 
or e a IS I a 10n rocess a oc~ a f th S It o· fll f P t R k Fl ts 
Frequency HEPA 

Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply' 2 7,014 g 
b. Loading Dock 2.0x10'6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 I container at the maximum limit e 2 600 g 
b. Glovebox 0.8 1 feed prep container 2 222g 
c. Loading Dock 0.001 1 drum c 0 3,000 g 

Earthquake 0.0026 5-day supply ' 0 7,014 g 

Aircraft Crash 0.00003 Consequences enveloped by the - -
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock O.Dl 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the salt distillation process in Building 707. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 

Table D-110 Summary of the Pyrochemical Salt Residue Accident Analysis Doses 
f th S Ito· fll f P t R k Fl ts or e a IS I a 1on rocess a oc •Y a 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 0.72 

Fire (Room) 0.0426 Salt-M 0.682 0.0725 11,900 286 7.67 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 0.324 

Spill (Room) 2.40x10'11 Salt-M 5.04x10'11 1.90xl0·11 2.30x10-6 1.18xl0-7 2.88x10-11 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Glovebox) 8.88xl0. 12 Salt-M 1.86x!O·II 7.02xl0. 12 8.52xl0·7 4.35xl0·8 1.07xl0"11 

Spill (Dock) 6.00x10·6 Salt-M 0.000096 0.0000102 1.68 0.0402 0.00108 

Earthquake 0.563 Salt-M 9.00 0.956 158,000 3,770 101 

MEl= maximally exposed individual Met= meteorological data Salt-M =metal salt 

Table D-111 Summary of the Pyrochemical Salt Residue Accident Analysis Risks in Terms of 
L t C F r . Y t h S I D" ·u . P R k Fl a ent ancer ata 1t1es per ear or t e at IStl ation rocess at OC>Y ats 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 1.60xi0·9 1.70xl0·10 0.000028 6.70xi0·7 1.44xl0·8 

Fire (Room) 0.0005 1.70xJ0·7 J.8J XJ o·S 0.00298 0.0000714 1.53xi0·6 

Fire (Dock) 2.00xl0·6 2.88xl0.11 3.06xl0.12 5.04x!o·7 1.2lx10·8 2.59xJ0· 10 

Spill (Room) 0.008 2.02xl0. 16 7.58x!0. 17 9.22x!0.12 4.70xl0. 13 9.22x!0.17 

Spill (Glovebox) 0.8 7.46x10" 15 2.8lxl0.15 3.4lxl0.10 1.74xl0·11 3.4lxl0.15 

Spill (Dock) 0.001 4.80xl0. 11 5.10xl0·12 8.40x!o·7 2.0lxi0·8 4.32xl0·10 

Earthquake 0.0026 0.0000117 1.24xl0·6 0.205 0.0049 0.000211 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

T bl D-112 AI a e ternative 3 A "d tRi k D CCI en s s h S I D" fll . P urmg t e at IS I atiOn rocess a tR k Fits oc •Y a 

Risks" 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

ER and MSE Salt 0.64 7.60xl0·6 8.08xl0·7 0.133 0.00318 0.000136 
(IDC 409) 

ER and MSE Salt 1.56 0.0000185 1.97xl0·6 0.324 0.00776 0.000331 
(All other IDCs) 

Sum 2.20 0.0000261 2.78xl0·6 0.457 0.0109 0.000467 

MEl =maximally exposed individual Met = meteorological data LCF =latent cancer fatality ER = electrorefining 
MSE =molten salt extraction 
• Sum of postulated accident scenario risks 

Table D-113 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of preprocessing and packaging the pyrochemical salt residue at Rocky Flats and processing the 
residue using the salt distillation technology at Los Alamos National Laboratory. Table D-114 summarizes 
the consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the preprocessing and packaging of the residues at Rocky Flats and the processing 
of pyrochemical salt residues at Los Alamos National Laboratory. The risks associated with the 
preprocessing and packaging at Rocky Flats and processing using the salt distillation technology at Los 
Alamos National Laboratory are summarized in Table D-115 and Table D-116. 
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Table D-113 Pyrochemical Salt Residue Accident Scenario Parameters 
or e a IS I a IOD rocess a OS amos a 1ona a ora ory_ f th S It o· fll f P t L AI N f I L b t 

Rocky Flats Preprocessing and Packaging of Electrorefining and Molten Salt Extraction Residue for Shipment to 
Los Alamos National Laboratory 

Frequency HEPA 
Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 7,104 g 
b. Loading Dock 2.0xi0·6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum limit' 2 600 g 
b. Glovebox 0.8 1 feed prep container 2 222 g 
c. Loading Dock 0.001 ldrum 1 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 7,104 g 

Aircraft Crash 0.00003 Consequences enveloped by the earthquake. - -

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock O.Dl 0.006 O.Dl 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -

Salt Distillation Processing at Los Alamos National Laboratory 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion j - -

Nuclear Criticality 0.0001 l.Oxl0·18 fissions 

Fire 0.0005 4,112 g 

Spill 0.003 3,000 g 

Earthquake 0.0005 5,112 g 

Aircraft Crash k - -

Accident Scenario DR ARFxRF LPF Release Point 

Nuclear Criticality - - - Elevated 

Fire 1.0 0.00006 0.011 Ground 

Spill 1.0 0.00001 4.00xl0·9 Elevated 

Earthquake 1.0 0.000792 0.1 Ground 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
a 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000 g) for plutonium 

content. 
b The wet nuclear criticality is not a viable accident scenario for the residue preprocessing and packaging process in Building 707. 
c 3-day supply of feed and 2-day supply of product. 
d 1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
' 5 containers per drum of feed. 
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1 1 drum at the maximum plutonium content level. 
g Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 

= 0.000792). 
h Consequences enveloped by the earthquake. 
i Neither of the explosions postulated in the Technical Area 55 Safety Analysis Report (LANL 1996) would breach the integrity of 

the gloveboxes proposed for the processing of the Rocky Flats residues. 
k The Technical Area 55 Safety Analysis Report (LANL 1996) stated that an aircraft crash into Technical Area 55 is not a credible 

event. 

Table D-114 Summary of the Accident Analysis Doses 
or t e a IS I a lOll rocess a OS amos a 1ona a ora ory t h S It D" fll f P t L AI N f I L b t 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Electrorefining and Molten Salt Extraction Salt Residue for Shipment to 
Los Alamos National Laboratory 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 

Fire (Room) 0.0409 Salt-M 0.654 0.0695 11,500 274 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 

Spill (Room) 2.40xJO·II Salt-M 5.04x10-11 1.90x10'11 2.30xl0'6 l.18x10·7 

Spill (Glovebox) 8.52xl0- 12 Salt-M 1.79xl0·11 6.73x10' 12 8.18x10'7 4.17xl0·8 

Spill (Dock) 6.00xl0'6 Salt-M 0.000096 0.0000102 1.68 0.0402 

Earthquake 0.540 Salt-M 8.64 0.918 151,000 3,620 

Salt Distillation Processing of Electrorefining and Molten Salt Extraction Salt Residue at 
Los Alamos National Laboratory 

a 
Nuclear Criticality - 0.137 0.0220 98.8 15.7 

Fire 0.00337 Sait-O 0.128 0.0165 169 17.2 

Spill 1.20xl0·10 Sait-O 3.72xl0·9 5.52xl0-10 4.32x10'6 6.24xl0·7 

Earthquake 0.405 Sait-O 15.4 1.98 20,200 2,060 

MEl = maximally exposed individual Met= meteorological data Salt-M = metal salt Sait-O= oxide salt 
' l.Ox1 0' 18 fissions 

0.72 

7.36 

0.324 

2.88xl0- 11 

1.02xl0·11 

0.00108 

97.2 

0.0450 

1.38 

3.36xl0·10 

166 

Table D-115 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f th S It D" fll f P t L AI N ti I L b t ear or e a IS I a Ion rocess a OS amos a ona a ora ory 

Worker 
Accident 

Frequency 
ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Electrorefining and Molten Salt Extraction Salt Residues for Shipment to 
Los Alamos National Laboratory 

Explosion 0.00005 1.60x10·9 1.70xl0·10 0.000028 6.70xl0·7 1.44xl0·8 

Fire (Room) 0.0005 1.64xl0·7 1.74xi0·8 0.00286 0.0000685 1.47xl0·6 

Fire (Dock) 2.00xl0·6 2.88xl0-11 3.06xl0-12 5.04x10'7 1.21 xl0·8 2.59xl0·10 

Spill (Room) 0.008 2.02x10'16 7.58x10'17 9.22x10-12 4.70x10'13 9.22xl0- 17 

Spill (Glovebox) 0.8 7.16x10-15 2.69xl0- 15 3.27xl0·10 1.67x1Q·ll 3.27x10-15 

Spill (Dock) 0.001 4.80xJO·II 5.10xi0· 12 8.40xi0·7 2.01xi0·8 4.32x10'10 

Earthquake 0.0026 0.0000112 1.19xl0·6 0.196 0.0047 0.000202 
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Worker 
Accident 

Frequency 
MEl (LCF/yr) Population (LCF/yr) (LCF!yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Salt Distillation Processing of Electrorefining and Molten Salt Extraction Salt Residues at 
Los Alamos National Laboratory 

Nuclear Criticality 0.0001 6.85xl0'9 1.10xl0·9 4.94xl0'6 7.85xl0'7 1.80xl0'9 

Fire 0.0005 3.2lxl0'8 4.13xl0·9 0.0000422 4.30xl0'6 2.77xl0'7 

Spill 0.003 5.58xl0-16 8.28xl0'16 6.48xl0- 13 9.36xl0'13 4.03xl0'16 

Earthquake 0.0005 3.85xl0'6 4.96xl0·7 0.00506 0.000516 0.0000664 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-116 Alternative 3 Accident Risks During the Salt Distillation Process at 
L AI N f I L b t OS amos a 1ona a ora ory 

Risks a 

Process MEJ(LCF) Population (LCF) Worker (LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Preprocess Electrorefining and Molten Salt Extraction Salt Residue at Rocky Flats 

ER and MSE Salt 0.67 7.63xl0·6 8.11 xl0·7 0.134 0.0032 0.000136 
(IDC 409) 

ER and MSE Salt 1.62 0.0000185 1.96xl0·6 0.323 0.00773 0.00033 
(All other IDCs) 

Sum 2.29 0.0000261 2.77xl0'6 0.457 0.0109 0.000466 

Process Electrorefining and Molten Salt Extraction Salt Residue at Los Alamos National Laboratory 

ER and MSE Salt 1.77 6.88xl0'6 8.87xl0·7 0.00904 0.000923 0.000118 
(IDC 409) 

ER and MSE Salt 4.20 0.0000166 2.15xl0'6 0.0219 0.00223 0.000285 
(All other IDCs) 

Sum 6.05 0.0000235 3.03xl0'6 0.0309 0.00315 0.000403 

MEl =maximally exposed individual Met= meteorological data LCF =latent cancer fatality ER = electrorefining 
MSE = molten salt extraction 
• Sum of postulated accident scenario risks 

D Water Leach Technology-The water leach technology can be used to process all salt residues: direct 
oxide reduction salts, electrorefining salts, and molten salt extraction salts. At Rocky Flats, this process 
will be performed on all salts in Building 371, Room 3701. The final calcination in the process will be 
performed in Building 707A, Module J. The water leach technology also may be used at Los Alamos 
National Laboratory for the processing of direct oxide reduction salt residues. For processing at Los 
Alamos National Laboratory, the preprocessing and packaging of the residues at Rocky Flats will be 
performed in Building 707, Module A. The water leach process will be performed in Los Alamos 
National Laboratory Technical Area 55, Building PF-4, Room 420. 

Table D-117 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of pyrochemical salt processing with the water leach technology at Rocky Flats. Table D-118 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from 
the accidental releases associated with the processing of pyrochemical salt residues. The risks associated with 
this processing technology are summarized in Table D-119 and Table D-120. 
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Table D-117 Pyrochemical Salt Residue Accident Scenario Parameters 
or e a er eac rocess a oc •Y a f th W t L hP tR k Fl ts 

Material at Risk (grams) 

ProcessER 
ProcessDOR andMSE Salt Final 
Salt Residue Residues Calcination 

Frequency Pyrochemical Salt HEPA 
Accident Scenario (per year) Residues Banks Building 371 Building 371 Building 707 A a 

Explosion 0.00005 2 drums 2/0 b 4,000 g c 4,000 g 2,000 g 

Nuclear Criticality 0.0001 Solution 2 l.Oxl019 fissions l.Oxl019 N/A d 

fissions 

Fire: 
a. Room 0.0005 5-day supply e 2 8,148 g 8,148 g 11,000 g 
b. Loading Dock 2.0x10·6 4 drums 0 6,000 gf 6,000 g 4,000 g 

Spill: 
a. Room 0.008 I container at the 2 600 g 8 600 g 8 l,OOOg 

maximum limit 
b. Glovebox 0.8 I feed prep container 2 200g 200g 1,000 g 
c. Loading Dock 0.001 I drum 0 3,000 g h 3,000 g 1,000 g 

Earthquake: 
a. Building 371 0.000094 5-day supply e 0 8,148 g 8,148 g NIA 
b. Building 707 A 0.0026 5-day supply e 0 NIA N/A 11,000 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences - NIA NIA -
enveloped by the 
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 A 1.0 0.001 0.001 1.0 Ground 
b. Building 371 1.0 0.001 0.001 2.0xJQ·6 Elevated 

Nuclear Criticality d.j - - - - Elevated 

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 k 0.3 k 0.1 Ground 

Aircraft Crash: 
a. Building 707 A 1 - - - - -
b. Building 371 m - - - - -

DOR = direct oxide reduction ER = electrorefining MSE = molten salt extraction N/ A = not applicable DR = damage ratio 
ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
' I ,000-g product containers are transported from Building 371 to Building 707 A for processing. 
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b Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 
c 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1,000 g) for plutonium 

content. 
d The wet nuclear criticality is not a viable accident scenario for the final calcination process in Building 707 A. 
e 3-day supply of feed and 2-day supply of product. 
1 I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
8 5 containers per drum of feed. 
h 1 drum at the maximum plutonium content level. 
i Refer to Table D-28 for Building 371 criticality accident source term. 
k Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 

= 0.000792). 
1 Consequences enveloped by the earthquake. 
m The aircraft will not penetrate the building walls. 

Table D-118 Summary of the Pyrochemical Salt Residue Accident Analysis Doses 
f h W L hP R k Fl ort e ater eac rocess at oc ~y ats 

Building Source Term MEI(rem) Population (person-rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 

Process Direct Oxide Reduction Salt Residue-Building 371 

Explosion 8.00xl0'9 Salt-M 1.52xl0·7 1.76xl0·8 0.00216 0.0000512 
a 

Criticality (Liquid) - 0.79 0.11 6,980 252 

Fire (Room) 0.0489 Salt-M 1.17 0.117 13,700 328 

Fire (Dock) 0.0018 Salt-M 0.0432 0.00432 504 12.1 

Spill (Room) 2.40xlo·" Salt-M 4.56xl0· 10 5.28xl0' 11 6.48xl0·6 1.54xl0·7 

Spill (Glovebox) 8.00xl0- 12 Salt-M 1.52xl0-10 1.76xiO·" 2.16xl0-6 5.12xl0'8 

Spill (Dock) 6.00xlo-6 Salt-M 0.000144 0.0000144 1.68 0.0402 

Earthquake 0.645 Sa1t-M 15.5 1.55 181,000 4,320 

Process Electrorefining and Molten Salt Extraction Salt Residues-Building 371 

Explosion 8.00x1o·9 Salt-M 1.52xlo-7 1.76xl0·8 0.00216 0.0000512 
a 

Criticality (Liquid) - 0.79 0.11 6,980 252 

Fire (Room) 0.0489 Sait-M 1.17 0.117 13,700 328 

Fire (Dock) 0.0018 Salt-M 0.0432 0.00432 504 12.1 

Spill (Room) 2.40xl0' 11 Salt-M 4.56xl0- 10 5.28xl0' 11 6.48xl0·6 1.54xl0·7 

Spill (Glovebox) 8.00xl0·12 Salt-M 1.52xl0-10 1.76xl0·" 2.16xl0'6 5.12xl0'8 

Spill (Dock) 6.00xlo-6 Salt-M 0.000144 0.0000144 1.68 0.0402 

Earthquake 0.645 Salt-M 15.5 1.55 181,000 4,320 

Final Calcination-Building 707 A 

Explosion 0.002 Sait-O 0.028 0.003 520 12.4 

Fire (Room) 0.066 Sait-O 0.924 0.099 17,200 409 

Fire (Dock) 0.0012 Sait-O 0.0168 0.0018 312 7.44 

Spill (Room) 4.00xl0'11 Sait-O 7.60xl0' 11 2.88xl0'11 3.60xl0·6 1.84xl0·7 

Spill (Glovebox) 4.00xl0·" Sait-O 7.60xlo·" 2.88xlo·" 3.60xl0'6 1.84xl0·7 

Spill (Dock) 2.00x1o·6 Sait-O 0.000028 3.00xl0·6 0.52 0.0124 

Earthquake 0.871 Sait-O 12.2 1.31 227,000 5,400 

MEl =maximally exposed individual Met= meteorological data Salt-M =metal salt Sait-O =oxide salt 
a l.Oxl0 19 fissions. 

Worker 
(rem) 

50% Met 

1.28xl0'7 

0.321 

8.80 

0.324 

3.84x10'10 

1.28xl0·10 

0.00108 

116 

1.28xl0·7 

0.321 

8.80 

0.324 

3.84xl0·10 

1.28xl0-10 

0.00108 

116 

0.34 

11.2 

0.204 

4.80xl0' 11 

4.80xl0' 11 

0.00034 

148 
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Table D-119 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f thWt L hP tR kFits ear or e a er eac rocess a oc ~y a 

ME/ Population Worker 
Accident (LCF/yr) (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Process Direct Oxide Reduction Salt Residues-Building 371 

Explosion 0.00005 3.80xl0·15 4.40xl0· 16 5.40x10'11 1.28x10'12 2.56xl0-'5 

Criticality (Liquid) 0.0001 3.95xl0·8 5.50x10'9 0.000349 0.0000126 1.28x10-8 

Fire (Room) 0.0005 2.93xl0·7 2.93xlo-s 0.00342 0.0000819 1.76x10'6 

Fire (Dock) 2.0x10'6 4.32x10' 11 4.32xl0- 12 5.04xl0'7 1.21x10'8 2.59xl0· 10 

Spill (Room) 0.008 1.82xl0·15 2.1lxl0·'6 2.59xl0·11 6.14xl0·' 3 1.23xl0-15 

Spill (Glovebox) 0.8 6.08x10' 14 7.04x10'15 8.64xl0·10 2.05xl0·" 4.10xl0-'4 

Spill (Dock) 0.001 7.20x10' 11 7.20xl0·12 8.40x10'7 2.01x10'8 4.32xl0· 10 

Earthquake 0.000094 7.28x10'7 7.28xl0·8 0.00849 0.000203 8.74xl0-6 

Process Electrorefining and Molten Salt Extraction Salt Residues-Building 371 

Explosion 0.00005 3.80xl0-15 4.40xl0· 16 5.40xiO·" 1.28x10'12 2.56xl0- 15 

Criticality (Liquid) 0.0001 3.95x1o-s 5.50xl0·9 0.000349 0.0000126 1.28x10'8 

Fire (Room) 0.0005 2.93xJ0·7 2.93xl0·8 0.00342 0.0000819 1.76xl0·6 

Fire (Dock) 2.0x10'6 4.32x10'11 4.32xl0- 12 5.04xl0·7 1.21x1o-s 2.59xl0·10 

Spill (Room) 0.008 1.82x10'15 2.11xl0-16 2.59xl0·11 6.14xl0·13 1.23xl0·15 

Spill (Glovebox) 0.8 6.08xl0-' 4 7.04xl0-'5 8.64xl0·10 2.05xl0·" 4.10xJ0·' 4 

Spill (Dock) 0.001 7.20xl0·" 7.20xl0- 12 8.40xl0·7 2.01x10'8 4.32xJ0·10 

Earthquake 0.000094 7.28xl0·7 7.28xl0·8 0.00849 0.000203 8.74xl0·6 

Final Calcination-Building 707 A 

Explosion 0.00005 7.00xl0'10 7.50xl0· 11 0.000013 3.10xl0-7 6.80xl0·9 

Fire (Room) 0.0005 2.31xl0·7 2.48xl0·8 0.00429 0.000102 2.24xl0·6 

Fire (Dock) 2.0xl0'6 1.68xiO·" 1.80x10'12 3.12xl0·7 7.44x10'9 1.63xl0·10 

Spill (Room) 0.008 3.04xl0·16 1.15xl0·'6 1.44x10'11 7.36xl0- 13 1.54xl0·16 

Spill (Glovebox) 0.8 3.04xl0-'4 1.15xl0·14 1.44xl0·9 7.36xl0·11 1.54xi0·'4 

Spill (Dock) 0.001 1.40x1o·" 1.50xl0·12 2.60x10'7 6.20x10'9 1.36x10'10 

Earthquake 0.0026 0.0000159 1.70x10'6 0.294 0.00702 0.000308 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data DOR = direct oxide reduction 
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T bl D 120 Alt a e - f 3 A "d tRi k D erna 1ve CCI en s s urmg thWt L hP e a er eac rocess a t R k Fl ts oc •Y a 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

Salt Residue (yr) 9S%Met SO% Met 95%Met 50% Met 

Process Direct Oxide Reduction Salt Residue - Building 371 

IDCs 365,413, 427 0.33 3.50x10·7 3.55xl0'8 0.00405 0.0000983 

All other IDCs 0.12 1.27xl0-7 1.29xlo-s 0.00147 0.0000357 

Sum 0.45 4.77x10-7 4.84xlo-s 0.00552 0.000134 

Process Direct Oxide Reduction Salt Residue - Building 707 A 

IDCs 365,413, 427 0.25 4.02xl0-6 4.3lxl0-7 0.0747 0.00178 

All other IDCs 0.09 1.45xl0-6 1.55xl0-7 0.0269 0.000641 

Sum 0.34 5.47xl0-6 5.86xlo-7 0.102 0.00242 

Process Direct Oxide Reduction Salt Residue - Buildings 371 and 707 A 

IDCs 365, 413, 427 0.58 4.37xl0-6 4.66x10-7 0.0787 0.00188 

All other IDCs 0.21 1.58xl0-6 1.68xl0-7 0.0284 0.000677 

Sum 0.79 5.95xlo-6 6.34xlo-7 0.107 0.00256 

Process Electrorefining and Molten Salt Extraction Salt Residue - Building 371 

IDCs 365,413,427 0.56 5.94xl0-7 6.03xlo-s 0.00687 0.000167 

All other IDCs 1.34 1.42xlo-6 1.44xl0-7 0.0164 0.000399 

Sum 1.90 2.02xlo-6 2.05xl0-7 0.0233 0.000566 

Process Electrorefining and Molten Salt Extraction Salt Residue - Building 707 A 

IDCs 365, 413, 427 0.42 6.76x10-6 7.24x10-7 0.125 0.00299 

All other IDCs 1.01 0.0000162 1.74xl0-6 0.302 0.0072 

Sum 1.43 0.000023 2.46xl0-6 0.427 0.0102 

Process Electrorefining and Molten Salt Extraction Salt Residue - Buildings 371 and 707 A 

IDCs 365, 413, 427 0.98 7.35x10-6 7.84xlo-7 0.132 

All other IDCs 2.35 0.0000177 1.89xl0-6 0.318 

Sum 3.33 0.0000251 2.67xlo-6 0.45 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

0.00316 

0.00759 

0.0108 

Worker (LCF) 

50% Met 

3.47xlo-6 

1.26x10-6 

4.73x10-6 

0.0000776 

0.0000279 

0.0000106 

0.000081 

0.0000292 

0.00011 

5.88xl0-6 

0.0000141 

0.00002 

0.00013 

0.000313 

0.000444 

0.000136 

0.000327 

0.000463 

Table D-121 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of preprocessing and packaging the direct oxide reduction salt residue at Rocky Flats and of 
processing the residue using the water leach technology at Los Alamos National Laboratory. Table D-122 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from 
the accidental releases associated with the preprocessing and packaging of the residues at Rocky Flats and 
the processing of the pyrochemical salt residues at Los Alamos National Laboratory. The risks associated 
with the preprocessing and packaging at Rocky Flats and the processing using water leach technology at Los 
Alamos National Laboratory are summarized in Table D-123 and Table D-124. 
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Table D-121 Pyrochemical Salt Residue Accident Scenario Parameters 
f th W t L h P t L AI N f I L b t or e a er eac rocess a OS amos a 1ona a ora ory 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Residue for Shipment to 
Los Alamos National Laboratory 

Frequency HEPA 
Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 6,560 g 
b. Loading Dock 2.0xl0·6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum limit e 2 600g 
b. Glovebox 0.8 1 feed prep container 2 205 g 
c. Loading Dock 0.001 1 drum 1 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 6,560 g 

Aircraft Crash 0.00003 Consequences enveloped by the - -
earthquake. 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Residues for Shipment to 
Los Alamos National Laboratory 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock O.Dl 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0xl0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -
Water Leach Processing of Direct Oxide Reduction Residues at Los Alamos National Laboratory 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion i - -

Nuclear Criticality 0.0001 l.Ox 1018 fissions 

Fire 0.0005 1 ,000 g slurry 
5,000 g powder 

Spill 0.003 205 g 

Earthquake 0.0005 I ,000 g slurry 
5,000 g powder 

Aircraft Crash k - -
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Accident Scenario DR ARFxRF LPF Release Point 

Nuclear Criticality - - - Elevated 

Fire: 
a. Powder 1.0 0.00006 0.011 Ground 
b. Slurry 1.0 0.00006 0.011 Ground 

Spill 1.0 0.00001 4.00xl0·9 Elevated 

Earthquake: 
a. Powder 1.0 0.000792 0.1 Ground 
b. Slurry 1.0 7.00xto·6 0.1 Ground 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
a 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1,000 g) for plutonium 

content. 
b The wet nuclear criticality is not a viable accident scenario for the residue preprocessing and packaging process in Building707. 
c 3-day supply of feed and 2-day supply of product. 
d 1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
' 5 containers per drum of feed. 
r 1 drum at the maximum plutonium content level. 
8 Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 

= 0.000792). 
h Consequences enveloped by the earthquake. 
i Neither of the explosions postulated in the Technical Area 55 Safety Analysis Report (LANL 1996) would breach the integrity of 

the gloveboxes proposed for the processing of the Rocky Flats residues. 
k The Technical Area 55 Safety Analysis Report (LANL 1996) stated that an aircraft crash into Technical Area 55 is not a credible 

event. 

Table D-122 Summary of the Accident Analysis Doses for the 
ater eac rocess at OS amos a tiOna a oratory W L hP L AI N . IL b 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Salt Residues for Shipment to 
Los Alamos National Laboratory 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 0.72 

Fire (Room) 0.0394 Salt-M 0.63 0.0669 11,000 264 7.08 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 0.324 

Spill (Room) 2.40xto·11 Salt-M 5.04xl0.11 1.90xl0·11 2.30xl0·6 1.18xl0·7 2.88xl0.11 

Spill (Glovebox) 8.20xl0. 12 Salt-M 1.72xl0.11 6.48xl0.12 7.87xto·7 4.02xto·8 9.84xl0.12 

Spill (Dock) 6.00xto·6 Salt-M 0.000096 0.0000102 1.68 0.0402 0.00108 

Earthquake 0.52 Salt-M 8.31 0.883 145,000 3,480 93.5 

Water Leach Processing of Direct Oxide Reduction Salt Residues at Los Alamos National Laboratory 
a 

Criticality - 0.137 0.0220 98.8 15.7 

Fire 0.00396 Sal t-O 0.150 0.0194 198 20.2 

Spill 8.20xl0.12 Sal t-O 2.54xto· 10 3.77xl0.11 2.95xl0·7 4.26xl0·8 

Earthquake 0.397 Salt-0 15.1 1.94 19,800 2,020 

MEl= maximally exposed individual Met= meteorological data Salt-M =metal salt Salt-0 =oxide salt 
a l.Oxl018 fissions. 

0.0450 

1.62 

2.30xl0. 11 

163 
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Table D-123 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y ~ th W t L hP tL AI N f IL b t ear or e a er eac rocess a OS amos a mna a ora ory 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Salt Residues for Shipment to 
Los Alamos National Laboratory 

Explosion 0.00005 1.60xl0·9 1.70xi0·10 0.000028 6.70xi0·7 1.44xlo-s 

Fire (Room) 0.0005 1.57xto·7 1.67xi0·8 0.00276 0.0000659 1.42xto·6 

Fire (Dock) 2.00x10·6 2.88xJO·II 3.06xi0-'2 5.04xto·7 1.21x10-8 2.59xto· 10 

Spill (Room) 0.008 2.02xi0-'6 7.58xto· 17 9.22xl0-12 4.70xlo-'3 9.22xlo-'7 

Spill (Giovebox) 0.8 6.89xto·'5 2.59x10-15 3.15xlo-w 1.61 xl o-Il 3.15xlo-'5 

Spill (Dock) 0.001 4.80xi0· 11 5.10xl0-12 8.40xto·7 2.Qlxi0·8 4.32xl0-10 

Earthquake 0.0026 0.0000108 1.15xi0·6 0.189 0.00453 0.000195 

Water Leach Processing of Direct Oxide Reduction Salt Residues at Los Alamos National Laboratory 

Criticality 0.0001 6.85xto·9 1.10x10·9 4.94xto·6 7.85xto·7 1.80xi0·9 

Fire 0.0005 3.76xto·8 4.85xi0·9 0.0000495 5.05xl0·6 3.25xto·7 

Spill 0.003 3.81xi0·16 5.66xl0-17 4.43xto·' 3 6.40xi0·'4 2.76xi0·17 

Earthquake 0.0005 3.77xi0·6 4.86xi0·7 0.00496 0.000506 0.0000651 

MEl = maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-124 Alternative 3 Accident Risks During the Water Leach Process at 
OS amos a 1ona a ora ory L AI N f IL b t 

Risks • 

Process MEI(LCF) Population (LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 

Preprocess Direct Oxide Reduction Salt Residue at Rocky Flats 

IDCs 365,413, 427 0.41 4.50xl0·6 4.78xto·7 0.0787 0.00188 

All other IDCs 0.15 1.64xi0·6 1.75xto·7 0.0288 0.000689 

Sum 0.56 6.14xi0·6 6.52xi0·7 0.107 0.00257 

Process Direct Oxide Reduction Salt Residue at Los Alamos National Laboratory 

IDCs 365, 413, 427 0.8 3.05xto·6 3.94xi0·7 0.00401 0.000409 

All other IDCs 0.3 1.14xi0·6 1.48xto·7 0.0015 0.000153 

Sum 1.1 4.19xl0-6 5.41xl0·7 0.00551 0.000563 

MEl = maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

Worker (LCF) 

50% Met 

0.0000803 

0.0000294 

0.00011 

0.0000523 

0.0000196 

0.0000719 

0 Acid Dissolution Technology-The acid dissolution technology can be used to process direct oxide 
reduction salts. This process will be performed in gloveboxes at the Los Alamos National Laboratory 
Technical Area 55, Building PF-4, Room 420. Preprocessing and packaging of the residues at Rocky Flats 
will be performed in Building 707 A, Module A. 
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Table D-125 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of preprocessing and packaging the direct oxide reduction salt residue at Rocky Flats and of 
processing the residue using the acid dissolution technology at Los Alamos National Laboratory. Table 
D-126 summarizes the consequences to the maximally exposed individual, the public, and workers resulting 
from the accidental releases associated with the preprocessing and packaging of the residues at Rocky Flats 
and the processing of the pyrochemical salt residues at Los Alamos National Laboratory. The risks 
associated with the preprocessing and packaging at Rocky Flats and the processing using acid dissolution 
technology at Los Alamos National Laboratory are summarized in Table D-127 and Table D-128. 

Table D-125 Pyrochemical Salt Residue Accident Scenario Parameters 
or e Cl ISSO U IOn rocess a OS amos a 1ona a ora ory f th A 'd D' I t' P t L AI N t' I L b t 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Residue for Shipment to 
Los Alamos National Laboratory 

Frequency HEPA 
Accident Scenario (per year) Pyrochemical Salt Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality b - - - -
Fire: 

a. Room 0.0005 5-day supply c 2 6,560 g 
b. Loading Dock 2.0xto·6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 I container at the maximum limit e 2 600 g 
b. Glovebox 0.8 I feed prep container 2 205 g 
c. Loading Dock 0.001 ldrumr 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 6,560 g 

Aircraft Crash 0.00003 Consequences enveloped by the - -
earthquake. 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Residues for Shipment to 
Los Alamos National Laboratory 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.001 2.0xl0-6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0xl0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -
Acid Dissolution Processing of Direct Oxide Reduction Residues at Los Alamos National Laboratory 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosioni - -
Nuclear Criticality 0.0001 !.Ox 1018 fissions 

Fire 0.0005 4,100 g 

Spill 0.003 205 g 

Earthquake 0.0005 4,100 g 
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Acid Dissolution Processing of Direct Oxide Reduction Residues at Los Alamos National Laboratory 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Aircraft Crash k - -

Accident Scenario DR ARFxRF LPF Release Point 

Nuclear Criticality - - - Elevated 

Fire 1.0 0.00006 0.011 Ground 

Spill 1.0 0.00001 4.00x10·9 Elevated 

Earthquake 1.0 0.000792 0.1 Ground 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
a 1 drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (1 ,000 g) for plutonium 

content. 
b The wet nuclear criticality is not a viable accident scenario for the residue preprocessing and packaging process in Building707. 
c 3-day supply of feed and 2-day supply of product. 
ct 1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
e 5 containers per drum of feed. 

1 drum at the maximum plutonium content level. 
8 Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 

= 0.000792). 
h Consequences enveloped by the earthquake. 

Neither of the explosions postulated in the Technical Area 55 Safety Analysis Report (LANL 1996) would breach the integrity 
of the gloveboxes proposed for the processing of the Rocky Flats residues. 

k The Technical Area 55 Safety Analysis Report (LANL 1996) stated that an aircraft crash into Technical Area 55 is not a credible 
event. 

Table D-126 Summary of the Accident Analysis Doses for the 
Cl ISSO U IOn rocess a OS amos a 1ona a ora ory A .d n· I f P t L AI N f I L b t 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Salt Residues for Shipment to 
Los Alamos National Laboratory 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 0.72 

Fire (Room) 0.0394 Salt-M 0.63 0.0669 11,000 264 7.08 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 0.324 

Spill (Room) 2.40x10-11 Salt-M 5.04x10·" 1.90x1o-" 2.30x10-6 1.18x10-7 2.88x1o-" 

Spill (Glovebox) 8.20x1o-'2 Salt-M 1.72x1o-" 6.48x10-'2 7.87x10-7 4.02x1o-s 9.84x10- 12 

Spill (Dock) 6.00x10-6 Salt-M 0.000096 0.0000102 1.68 0.0402 0.00108 

Earthquake 0.52 Salt-M 8.31 0.883 145,000 3,480 93.5 

Acid Dissolution Processing of Direct Oxide Reduction Salt Residues at Los Alamos National Laboratory 
a 

Criticality - 0.137 0.0220 98.8 15.7 

Fire 0.00271 Sait-O 0.103 0.0133 135 13.8 

Spill 8.20x1o-'2 Sait-O 2.54x10- 10 3.77x1o-" 2.95x10-7 4.26x10-8 

Earthquake 0.325 Sait-O 12.3 1.59 16,200 1,660 

MEl= maximally exposed individual Met= meteorological data Salt-M =metal salt Sait-O= oxide salt 
l.Ox10 18 fissions. 
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Table D-127 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y ~ h A "d n· I . P L AI N f I L b ear ort e CI ISSO utJon rocess at OS amos a 1ona a oraton 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Preprocessing and Packaging of Direct Oxide Reduction Salt Residues for Shipment to 
Los Alamos National Laboratory 

Explosion 0.00005 1.60xl0'9 1.70x10-10 0.000028 6.70x10-7 1.44xl0-8 

Fire (Room) 0.0005 1.57x10-7 1.67xlo-s 0.00276 0.0000659 1.42xl0·6 

Fire (Dock) 2.00xl0·6 2.88x10-11 3.06xl0-12 5.04x10-7 1.2lxlo-s 2.59x10- 10 

Spill (Room) 0.008 2.02xl0-16 7.58xl0- 17 9.22xl0-12 4.70xl0- 13 9.22xl0-17 

Spill (Glovebox) 0.8 6.89x10-15 2.59xl0-15 3.15xlo-w 1.6lxl0-11 3.15xl0-15 

Spill (Dock) 0.001 4.80xl0-11 5.10xl0-12 8.40xlo-7 2.0lxlo-s 4.32xl0-10 

Earthquake 0.0026 0.0000108 1.15xl0-6 0.189 0.00453 0.000195 

Acid Dissolution Processing of Direct Oxide Reduction Salt Residues at Los Alamos National Laboratory 

Criticality 0.0001 6.85x10·9 l.IOxl0-9 4.94xl0-6 7.85x10-7 1.80xl0-9 

Fire 0.0005 2.57x10-8 3.3lxl0'9 0.0000338 3.45xl0-6 2.22xi0·7 

Spill 0.003 3.8lxl0-16 5.66xl0-17 4.43xl0-13 6.40xl0-14 2.76xl0-17 

Earthquake 0.0005 3.08x10-6 3.98xlo-7 0.00406 0.000414 0.0000533 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-128 Alternative 3 Accident Risks During the Acid Dissolution Process 
a OS amos a mna a ora ory tL AI N f I L b t 

Salt Residue Process Risks a 

Duration 
(yr) MEI(LCF) Population (LCF) Worker (LCF) 

95%Met 50% Met 95%Met 50% Met 50% Met 

Preprocess Direct Oxide Reduction Salt Residue at Rocky Flats 

IDCs 365, 413,427 0.41 4.50x10-6 4.78x10-7 0.0787 0.00188 0.0000803 

All other IDCs 0.15 1.64x10-6 1.75x10·7 0.0288 0.000689 0.0000294 

Sum 0.56 6.14xlo-6 6.52xlo-7 0.107 0.00257 0.00011 

Process Direct Oxide Reduction Salt Residue at Los Alamos National Laboratory 

IDCs 365, 413, 427 0.64 2.00x1o·6 2.57x10·7 0.00262 0.000268 0.0000342 

All other IDCs 0.24 7.48x10·7 9.65x10·8 0.000983 0.0001 0.0000128 

Sum 0.88 2.74x10-6 3.54xlo-7 0.00361 0.000368 0.000471 

MEl =maximally exposed individal Met= meteorological data LCF = latent cancer fatality IDC =item description code 
• Sum of postulated accident scenario risks 

0 Salt Scrub Technology-The salt scrub technology can be used to process all pyrochemical salt residues. 
Implementation of this technology requires processing of the residues in Rocky Flats Building 707, 
Modules A and B. The scrub alloy byproduct of the process will be sent to the Savannah River Site 
F-Canyon or H-Canyon for final processing. 
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Table D-129 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of pyrochemical salt processing with the salt scrub technology at Rocky Flats and the Savannah 
River Site. Table D-130 summarizes the consequences to the maximally exposed individual, the public, 
and workers resulting from the accidental releases associated with the processing of pyrochemical salt 
residues. The risks associated with this processing technology are summarized in Table D-131 and 
Table D-132. The processes at the Savannah River Site can be performed in either the F-Canyon and 
FB-Line or the H-Canyon and HB-Line. Data are presented in Table D-129, Table D-130, Table D-131, 
and Table D-132 for both options. 

Table D-129 Pyrochemical Salt Residue Accident Scenario Parameters 
or e a cru rocess a oc •Y a an e avanna ver 1 e ~ th S ItS b P t R k Fl ts d th S h Ri S"t 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Pyrochemical Salt Residues Banks (grams) 

Salt Scrub at Rocky Flats 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality b - - - -
Fire: 

a. Room 0.0005 5-day supply c 2 7,403 g feed 
4,693 g product d 

b. Loading Dock 2.0x1o·6 4 drums e 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum 2 600 g 

limit f 

b. Glovebox 0.8 I feed prep container 2 168 g 
c. Loading Dock 0.001 I drum g 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 7,403 g feed 
4,693 g product d 

Aircraft Crash 0.00003 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.001 1.0 Ground 

Nuclear Criticality b - - - - -
Fire: 

a. Room 
Feed 1.0 0.006 0.01 0.1 Ground 
Product O.Ql 0.006 0.01 0.1 Ground 

b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

. Spill: 
a. Room 1.0 0.00002 0.001 2.0x10"6 Elevated 
b. Glovebox 1.0 0.00002 0.001 2.0xl0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.001 0.1 Ground 

Earthquake: 
a. Feed 1.0 0.002 h 0.3 h 0.1 Ground 
b. Product O.oi 0.001 j 0.1 j 0.1 Ground 

Aircraft Crash k - - - - -
Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 8,000 g 
b. Ion Exchange Column 0.0001 241 mg 1 

Nuclear Criticality m 0.0001 l.Oxl019 fissions 
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Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Fire 0.00061 8,000 g 

Spill n - -

Earthquake: 0.000125 
a. F-Canyon: 

Liquid 24,000 g 
b. FB-Line: 

Powder 2,000 g 
Molten Metal 2,000 g 
Liquid 2,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality m - - - -

Fire 1.0 0.01 0.005 Elevated 

Spill n - - - -
Earthquake: 

a. F-Canyon: 
Liquid 1.0 0.000047 0.1 Ground 

b. FB-Line: 
Powder 1.0 0.002 0.1 Ground 
Molten Metal 1.0 0.0022 0.1 Ground 
Liquid 1.0 0.000047 0.1 Ground 

Purex Process/Plutonium Oxide Recovery at the Savannah River Site H-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 6,000 g 
b. Ion Exchange Column 0.0001 241 mg 1 

Nuclear Criticality m 0.0001 l.Oxl019 fissions 

Fire 0.00061 6,000 g 

Spill n - -

Earthquake: 0.000182 
a. H-Canyon 18,000 g 
b. HB-Line: 

Powder 4,000 g 
Liquid 4,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality m - - - -

Fire 1.0 0.01 0.005 Elevated 

Spill n - - - -

Earthquake: 
a. H-Canyon: 

Liquid 1.0 0.000047 0.1 Ground 
b. HB-Line: 

Powder 1.0 0.002 0.1 Ground 
Liquid 1.0 0.000047 0.1 Ground 
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DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (I ,000 g) for plutonium 
content. 

b The wet nuclear criticality is not a viable accident scenario for the salt scrub and pyro-oxidizing processes in Building 707. 
' 3-day supply of feed and 2-day supply of product. 
d 97% (4,693 g) of the product is in alloy form and 3% (145 g) is in salt form. The 145 gin salt form was added to the feed supply. 

I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
r 5 containers per drum of feed. 

I drum at the maximum plutonium content level. 
h Add 0.000192 to ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 

= 0.000792). 
Add 0.000192 to ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 
= 0.000292). 

k Consequences enveloped by the earthquake. 
Respirable source term value in milligrams of plutonium released up the stack. 

m Refer to Table D-28 for criticality accident source term. 
" Powder spill is not a viable accident scenario for processing salt residue at the Savannah River Site. 

Table D-130 Summary of the Accident Analysis Doses for the 
at cru rocess at oc •Y ats an t e avanna ver 1te S I S b P R k Fl d h S h Ri s· 

Building Source 
Term MEI(rem) Population (person-rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 

Rocky Flats Salt Scrub Process 

Explosion 0.004 Salt-M 0.064 0.0068 1,120 26.8 

Fire (Room) 0.0447 Salt-M 0.715 0.076 12,500 299 

Fire (Dock) 0.0018 Salt-M 0.0288 0.00306 504 12.1 

Spill (Room) 2.40xl0. 11 Salt-M 5.04xl0.11 1.90x10.11 2.30x10.6 1.18x10·7 

Spill (Glovebox) 6.72x10. 12 Salt-M 1.41x10.11 5.3lx10.12 6.45x10·7 3.29x10·8 

Spill (Dock) 6.00x10·6 Salt-M 0.000096 0.0000102 1.68 0.0402 

Earthquake 0.588 Salt-M 9.40 0.999 165,000 3,940 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F-Canyon 

Explosion (Hydrogen) 0.04 Salt-M 0.0088 0.00328 480 40.0 

Explosion 0.241 Salt-FB 0.00771 0.00265 386 36.2 
(Ion Exchange) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 

Fire 0.4 Salt-M 0.0880 0.0328 4,800 400 

Earthquake 0.962 Salt-M 0.577 0.106 20,200 1,440 

Purex Process/Plutonium Oxide Recovery at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.03 Salt-M 0.0063 0.00189 330 28.8 

Explosion 0.241 Salt-HB 0.00747 0.00205 354 34.7 
(Ion Exchange) 

a 
Criticality (Liquid) - 0.009 0.003 290 29.0 

Fire 0.3 Salt-M 0.0630 0.0189 3,300 288 
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Building Source 
Term MEI(rem) Population (person-rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 

Earthquake 0.903 Salt-M 0.407 0.0813 18,100 1,170 

MEl =maximally exposed individual Met= meteorological data Salt-M = metal salt Salt-FB = FB-Line salt 
Salt-HB = HB-Line salt 
a 1.0xl019 fissions. 

Worker 
(rem) 

50% Met 
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Table D-131 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y ~ th S It S b P t R k Fl ts d th S h Ri S't ear or e a cru rocess a oc •Y a an e avanna ver 1 e 

Rocky Flats Salt Scrub Process 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 1.60xlo-9 1.71x10-10 0.000028 6.70xl0-7 1.44xl0-8 

Fire (Room) 0.0005 1.79x10-7 1.90xl0-8 0.00313 0.0000749 1.61x10-6 

Fire (Dock) 2.0x10-6 2.88x10-11 3.06xl0-12 5.04xlo-7 1.21x10-8 2.59x10-10 

Spill (Room) 0.008 2.02x10-16 7.58x10-17 9.22xl0-12 4.70xl0-13 9.22xi0-17 

Spill (Glovebox) 0.8 5.64xl0-15 2.12xl0-15 2.58x10-10 1.32xl0-11 2.58xi0- 15 

Spill (Dock) 0.001 4.80x10-11 5.10xl0-12 8.40xl0-7 2.01x10-8 4.32xlo- 10 

Earthquake 0.0026 0.0000122 1.30x10-6 0.214 0.00512 0.00022 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.000015 6.60xl0- 11 2.46xl0-11 3.60xl0-6 3.00xlo-7 1.58x10-10 

Explosion (Ion Exchange) 0.0001 3.86xl0-10 1.33x10-10 0.0000193 1.81xl0-6 9.25xi0-10 

Criticality (Liquid) 0.0001 5.50xJo-w 2.20xlo-10 0.0000155 1.60xl0-6 1.52xlo-9 

Fire 0.00061 2.68xlo-s l.OOxlo-s 0.00146 0.000122 6.44xlo-s 

Earthquake 0.000125 3.6lx10-8 6.62xl0-9 0.00126 0.0000902 0.0000144 

Purex Process/Plutonium Oxide Recovery at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.000015 4.73x10-11 1.42xl0-11 2.48xi0-6 2.16xlo-7 1.19xl0-10 

Explosion (Ion Exchange) 0.0001 3.74x10- 10 1.02x10-10 0.0000177 1.74xl0-6 9.25x10- 10 

Criticality (Liquid) 0.0001 4.50xJo-w 1.50x10-10 0.0000145 1.45xl0-6 1.52xl0-9 

Fire 0.00061 1.92xl0-8 5.76xl0-9 0.00101 0.0000878 4.83x10-8 

Earthquake 0.000182 3.70xl0-8 7.40xl0-9 0.00164 0.000107 0.0000197 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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Table D-132 Alternative 3 Accident Risks During the Salt Scrub Process at Rocky Flats 
and the Purex Process at Savannah River Site 

Risks • 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Salt Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Salt Scrub at Rocky Flats 

DOR Salt 0.22 2.73xl0·6 2.90xi0·7 0.0478 0.00114 0.0000488 
(IDCs 365,413, 427) 

DOR Salt 0.08 9.92xi0·7 1.05xl0'7 0.0174 0.000416 0.0000177 
(all other IDCs) 

MSE Salt 0.38 4.7lxl0'6 5.0lxl0-7 0.0825 0.00197 0.0000842 
(IDC 409) 

ER and MSE Salt 0.91 0.0000113 1.20xl0-6 0.198 0.00473 0.000202 
(all other IDCs) 

All Salt Residues 1.59 0.0000197 2.10xl0-6 0.345 0.00826 0.000352 

Purex!Piutonium Metal Recovery at Savannah River Site F-Canyon 

DOR Salt 0.22 1.41 xi0-8 3.74xl0-9 0.000608 0.0000475 3.19xl0-6 

(IDCs 365, 413, 427) 

DOR Salt 0.08 5.llxl0-9 1.36xl0-9 0.000221 0.0000173 1.16xl0-6 

(all other IDCs) 

MSE Salt 0.37 2.37xlo-s 6.29xl0-9 0.00102 0.0000799 5.37xlo-6 

(IDC 409) 

ER and MSE Salt 0.91 5.82xl0-8 1.55xl0-8 0.00252 0.000196 0.0000132 
(all other IDCs) 

All Salt Residues !.58 1.01 x!0-7 2.69xl0-8 0.00437 0.000341 0.0000229 

Purex!Plutonium Oxide Recovery at Savannah River Site H-Canyon 

DOR Salt 0.31 1.77xlo-s 4.16xl0-9 0.000832 0.0000614 6.13xl0-6 

(IDCs 365, 413, 427) 

DOR Salt 0.12 6.85xl0-9 1.6lxl0-9 0.000322 0.0000238 2.37xl0-6 

(all other IDCs) 

MSE Salt 0.53 3.03xlo-s 7.12xl0-9 0.00142 0.000105 0.0000105 
(IDC 409) 

ER and MSE Salt 1.29 6.36x1o-s 1.73x1o-s 0.00346 0.000256 0.0000255 
(all other IDCs) 

All Salt Residues 2.25 1.28x10-7 3.02xlo-s 0.00604 0.000446 0.0000445 

MEl= maximally exposed individual Met =meteorological data LCF = latent cancer fatality DOR =direct oxide reduction 
ER = electrorefining MSE = molten salt extraction 
• Sum of postulated accident scenario risks 
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D.3.4.2.4 Alternative 4- Combination of Processing Technologies 

The salt residue processing technology considered for this alternative is repackaging. All salt residue (direct 
oxide reduction, molten salt extraction, and electrorefining) can be processed using this technology. Some of 
the salt residue may rerquire pyro-oxidation prior to repackaging. For the puropse of this analysis, it is 
assumed that all the salt residue will require pyro-oxidation prior to repackaging. The pyro-oxidation and 
repackaging process technology accident descriptions, consequences and risks are identical to those presented 
in Section D.3.4.2.1, Alternative 1 -No Action. Refer to Section D.3.4.2.1 for details. 

D.3.4.3 Combustible Residues 

D.3.4.3.1 Alternative 1- No Action 

The combustible residues processing technologies considered for this alternative are the neutralization process 
for the aqueous - contaminated residue, the thermal desorption/steam passivation process for the organic -
contaminated residue, and the repackaging process for the dry residue. The neutralization and thermal 
desorption/steam passivation processes will be performed at Rocky Flats in Building 371, Room 3701. The 
repackaging process will be performed at Rocky Flats in Building 707, Modules D, E, and F. 

Table D-133 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of the processing technologies of combustible residues at Rocky Flats. Table D-134 summarizes 
the consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of combustible residues. The risks associated with these processing 
technologies are summarized in Table D-135 and Table D-136. 

T bl D-133 C b fbi R 'd A 'd t S a e om us 1 e es1 ue CCI en cenar1o p t arame ers at R k Fl ts oc •Y a 
Material at Risk (grams) 

Desorption and 
Neutralization Passivation Repackaging 

Frequency Combustible HEPA Process Process Process 
Accident Scenario (per year) Residues Banks Building 371 Building 371 Building 707 

Explosion 0.00005 2 drums a 2/0 b 1,000 g l,OOOg 1,000 g 

Nuclear Criticality c - - - - - -
Fire: 

a. Room 0.0005 5-day supply d 2 I ,218 g 325 g 4,455 g 
b. Loading Dock 2.0xl0·6 4 drums a 0 2,000 g 2,000 g 2,000 g 

Spill: 
a. Roome - - - - -
b. Glovebox 0.8 I feed prep 2 87 g 23.2 g 23.2 g 

container 
c. Loading Dock 0.001 I drum • 0 500 g 500 g 500g 

Earthquake: 
a. Building 371 0.000094 5-day supply d 0 1,218 g 325 g N/A 
b. Building 707 0.0026 5-day supply d 0 N/A N/A 4,455 g 

Aircraft Crash: 
a Building 371 0.00003 Consequences - - - -

enveloped by 
the earthquake. 

b. Building 707 0.00004 The aircraft - - - -
will not 
penetrate the 
building wall. 
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Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 371 1.0 0.001 0.1 2.0x10·6 Elevated 
b. Building 707 1.0 0.001 0.1 1.0 Ground 

Nuclear Criticality c - - - - -
Fire: 

a. Room 1.0 0.0005 1.0 0.1 Ground 
b. Loading Dock 1.0 0.0005 1.0 0.5 Ground 

Spill: 
a. Glovebox 1.0 1.0x10·6 r !.Or 2.0x10·6 Elevated 
b. Loading Dock 0.25 l.Oxi0-6 r !.Or 0.1 Ground 

Earthquake: 
a. Building 371 1.0 0.001 g O.P 0.1 Ground 
b. Building 707 1.0 0.001 g O.P 0.1 Ground 

Aircraft Crash: 
a. Building 371 h - - - - -
b. Building 707 i - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor N/ A = not applicable 
1 drum contains the maximum plutonium content level (500 g) (SAIC 1998a). 
Building 371,2 HEPA Banks; Building 707,0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the No Action Alternative technology assessment. 
3-day supply of feed and 2-day supply of product. 
Materials are opened in a glovebox. No room spill is considered. 
The product of ARFxRF = l.Oxl0-6. 
Add 0.000192 to ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 
= 0.000292). 
The aircraft will not penetrate the building. 
Consequences enveloped by the earthquake. 

a e -T bl D 134 S ummaryo 

Building Source Term 

Accident Scenario (grams) Type 

e CCI ent fth A .d A I . D nalySIS oses at R k Fl oc •Y ats 

MEI(rem) Population (person-rem) 

95%Met 50% Met 95%Met 50% Met 

Neutralization Process-Building 371 

Explosion 2.00x10·7 Metal 6.00x10·7 6.80x1o-s 0.0084 0.0002 

Fire (Room) 0.0609 Metal 0.219 0.0219 2,560 60.9 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 

Spill (Glovebox) 1.74xl0·10 Metal 5.22x10-10 5.92xl0- 11 7.31xl0·6 1.74x10·7 

Spill (Dock) 0.0000125 Metal 0.000045 4.50xl0·6 0.525 0.0125 

Earthquake 0.0356 Metal 0.128 0.0128 1,490 35.6 

Desorption and Passivation Process--Building 371 

Explosion 2.00x10·7 Metal 6.00x10·7 6.80x1o-s 0.0084 0.0002 

Fire (Room) 0.0163 Metal 0.0585 0.00585 683 16.3 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 

Spill (Glovebox) 4.64xl0-11 Metal 1.39xl0·10 1.58xl0·11 1.95xl0·6 4.64x1o-s 

Spill (Dock) 0.0000125 Metal 0.000045 4.50xl0·6 0.525 0.0125 

Earthquake 0.00949 Metal 0.0342 0.00342 399 9.49 
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Worker 
(rem) 

50% Met 

5.00x1o-7 

1.71 

14.0 

4.35xi0·10 

0.00035 

0.996 

5.00xl0·7 

0.455 

14.0 

1.16xl0·10 

0.00035 
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Appendix D- Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

Worker 
Building Source Tenn MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Repackaging Process-Building 707 

Explosion 0.1 Metal 0.24 0.026 4,200 100 2.80 

Fire (Room) 0.233 Metal 0.535 0.0579 9,360 223 6.24 

Fire (Dock) 0.5 Metal 1.20 0.13 21,000 500 14.0 

Spill (Giovebox) 4.64x10· 11 Metal 1.48x10·'' 5.57xl0.12 6.96x10·7 3.57x10·8 8.22xl0·' 2 

Spill (Dock) 0.0000125 Metal 0.00003 3.25xl0·6 0.525 0.0125 0.00035 

Earthquake 0.130 Metal 0.312 0.0338 5,460 130 3.64 

MEl =maximally exposed individual Met= meteorological data 

Table D-135 Summary of the Accident Analysis Risks at Rocky Flats in Terms of Latent Cancer 
F r · Y ata 1t1es per ear 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Neutralization Process-Building 371 

Explosion 0.00005 1.50x10·'4 1.70x10·'5 2.10x10· 10 5.00xl0· 12 l.OOxi0·' 4 

Fire (Room) 0.0005 5.48xl0·8 5.48xl0·9 0.000639 0.0000152 3.4lxl0·7 

Fire (Dock) 2.0xl0·6 1.80xi0·9 1.80xl0·10 0.000021 5.00xl0·7 1.12xl0·8 

Spill (Giovebox) 0.8 2.09x10· 13 2.37xio·'4 2.92x10·9 6.96xl0.11 1.39xl0·13 

Spill (Dock) 0.001 2.25x10·" 2.25xl0"12 2.63x10·7 6.25xl0·9 1.40xl0·10 

Earthquake 0.000094 6.02xio·9 6.02x10· 10 0.0000702 1.67xl0·6 3.74xl0·8 

Desorption and Passivation Process-Building 371 

Explosion 0.00005 1.50xi0·'4 1.70xl0·15 2.10xl0· 10 5.00xl0·12 l.OOxi0·' 4 

Fire (Room) 0.0005 1.46xl0·8 1.46xl0·9 0.000171 4.06xi0·6 9.10xi0·8 

Fire (Dock) 2.0x10·6 1.80x10·9 1.80xl0·10 0.0000210 5.00xl0·7 1.12xi0·8 

Spill (Glovebox) 0.8 5.57xl0.14 6.3lxl0·15 7.80xl0·10 1.86xiO·" 3.7lxio·'4 

Spill (Dock) 0.001 2.25xio·" 2.25xio·' 2 2.63x10·7 6.25xi0·9 1.40xl0·10 

Earthquake 0.000094 1.6lxl0·9 1.6lxl0·10 0.0000187 4.46xl0·7 9.99xl0·9 

Repackaging Process-Building 707 

Explosion 0.00005 6.00x10·9 6.50xl0· 10 0.000105 2.50xi0·6 5.60xi0·8 

Fire (Room) 0.0005 1.34xi0·7 1.45xl0·8 0.00234 0.0000557 1.25xi0·6 

Fire (Dock) 2.0xi0·6 1.20xi0·9 1.30xi0·10 0.000021 5.00xi0·7 1.12xl0·8 

Spill (Giovebox) 0.8 5.94xl0.15 2.23xl0.15 2.78xl0·10 1.43xiO·" 2.82xl0. 15 

Spill (Dock) 0.001 1.50xiO·" 1.63xi0·12 2.63xi0·7 6.25xl0"9 1.40xi0·10 

Earthquake 0.0026 4.06x10·7 4.40xl0·8 0.00710 0.000169 3.79xl0"6 

MEl = maximally exposed individual LCF = latent cancer fatality Met= meteorological data 
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T bl D-136 Alt a e f 1 A "d tRi k D erna 1ve CCI en s s unn2 C b fbi R "d P om us 1 e es1 ue rocessmg 
Risks • 

Process MEI(LCF) Populalion (LCF) 
Duration 

Combustible Residue (yr) 95%Met I 50% Met 95%Met I 
Neutralization Process - Building 371 

Aqueous - Contaminated 0.15 9.40xl0·9 I 9.40xl0·10 0.00011 I 
Desorption and Passivation Process - Building 371 

Organic - Contaminated 0.39 7.04xl0·9 I 7.04xl0-10 0.0000821 I 
Repackaging Process - Building 707 

Dry 0.023 L26x1o-s I L36x10'9 0.00022 I 
Process All Combustible Residue - Buildings 371 and 707 

Sum 0.55 2.89xl0·8 I 2.99xl0·9 0.00038 I 
MEl = maximally exposed individal Met = meteorological data LCF = latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.3.2 Alternative 2- Processing without Plutonium Separation 

50% Met 

2.61xl0·6 

L96xl0·6 

5.24x10'6 

9.76xl0·6 

Worker(LCF) 

50% Met 

5.85x1o-s 

4.38xl0·8 

L17x10·7 

2.18x10'7 

The combustible residues processing technologies considered for this alternative are blend down, catalytic 
chemical oxidation, and sonic wash. The blend down process, the catalytic chemical oxidation process, and 
the sonic wash process will be performed at Rocky Flats in Building 371, Room 3701. Building 707 at Rocky 
Flats is under consideration as an alternate location for the blend down process. The accident analysis 
evaluates both the primary and alternate locations for the blend down process. 

Similar accidents are applicable to all of these technologies. Table D-137 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of combustible residue processing 
technology at Rocky Flats. Table D-138 summarizes the consequences to the maximally exposed individual, 
the public, and workers resulting from the accidental releases associated with the processing of combustible 
residues. The risks associated with these processing technologies are summarized in Table D-139 and 
Table D-140. 

T bl D 137 C b fbi R . d A . d t S a e - om US I e es1 ue CCI en . p cenar1o t arame ers a tR k Fits oc ty a 
Materilll at Risk (grams) 

Blend Down 
Process Catalytic Chemical Sonic Wash 

Frequency HEPA Building 371 or Oxidation Process Process 
Accident Scenarill (per year) Combustible Residues Banks Building 707 Building 371 Building 371 

Explosion 0.00005 2 drums 0/2. 1,000 g b 1,000 g b I,ooog• 

Nuclear Criticality 0.0001 Solution - N/A' I. Ox I 0'9 fissions N/A' 

Fire: 
a. Room 0.0005 5-day supply • 2 7,014 g 610g 837 g feed+ 

471 g product' 
b. Loading Dock 2.0xJo·• 4 drums 0 2,000 g b 2,000 g b 2,000 g b 

Spill: 
a. Room' - - - - - -
b. Glovebox 0.8 I feed prep container 2 83.5 g 2g 93.4 g 
c. Loading Dock 0.001 I drum 0 500gb 500 g• 500 g• 

Earthquake: 
a. Building 371 0.000094 5-day supply • 0 7,014g 610g 837 g feed+ 

471 g product • 
b. Building 707 0.0026 5-day supply • 0 7,014 g N/A N/A 
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Material at Risk (grams) 

Blend Down 
Process Catalytic Chemical Sonic Wash 

Frequency HEPA Building 371 or Oxidation Process Process 
Accident Scenario (per year) Combustible Residues Banks Building 707 Building 371 Building 371 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not penetrate - - - -

the building wall. 
Consequences enveloped by 

b. Building 707 0.00003 the earthquake. - - N/A N/A 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.1 1.0 Ground 
b. Building 371 1.0 0.001 0.1 2.0x1o·• Elevated 

Nuclear Criticality '·' - - - - Elevated 

Fire: 
a. Room 1.0 0.0005 1.0 0.1 Ground 
b. Loading Dock 1.0 0.0005 1.0 0.5 Ground 

Spill: 
a. Glovebox 1.0 l.Oxlo·• h J.Oh 2.0x1o·• Elevated 
b. Loading Dock 0.25 l.Oxlo·• h 1.0 h 0.1 Ground 

Earthquake: 
Buildings 371 and 707 1.0 0.001 j O.Ii 0.1 Ground 

Aircraft Crash: 
a. Building 707 • - - - - -
b. Building 371 1 - - - - -

N/A =not applicable DR= damage ratio ARF =airborne release fraction RF =respirable fraction LPF = leak path factor 
Building 707,0 HEPA Banks; Building 371, 2 HEPA Banks. 
I drum contains the maximum plutonium content level of 500 g (SAIC 1998a). 
The wet nuclear criticality is not a viable accident scenario for the blend down, and sonic wash technology assessments. 
3-day supply of feed and 2-day supply of product. 
90% of the product is glass, 10% is powder. The effect of the vitrified product on the accident source term is negligible. The product powder is 
included with the feed supply accident source term. 
Materials are opened in a glovebox. No room spill is considered. 
Refer to Table D-28 for the Building 371 catalytic chemical oxidation criticality accident source term. 
The product of ARFxRF = l.Oxlo·•. 
Add 0.000192 to ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 = 0.000292). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

a e -T bl D 138 S ummaryo e CCI en fth A .d tA ·o OalySIS oses a oc •Y a tR k Fits 
Worker 

Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process-Building 371 

Explosion 2.00x10-7 Metal 6.00x10-7 6.80x1o-s 0.0084 0.0002 5.00x10-7 

Fire (Room) 0.351 Metal 1.26 0.126 14,700 351 9.82 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 14.0 

Spill (Glovebox) 1.67x10-10 Metal 5.0lxl0-10 5.68x1o-11 7.01xl0-6 1.67xl0-7 4.18xl0· 10 

Spill (Dock) 0.0000125 Metal 0.000045 4.50x1o·6 0.525 0.0125 0.00035 

Earthquake 0.205 Metal 0.737 0.0737 8,600 205 5.73 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process-Building 707 

Explosion 0.100 Metal 0.240 0.0260 4,200 100 2.80 

Fire (Room) 0.351 Metal 0.842 0.0912 14,700 351 9.82 

Fire (Dock) 0.500 Metal 1.20 0.130 21,000 5.00 14.0 

Spill (Glovebox) 1.67xl0·10 Metal 5.34xl0-11 2.00xl0-11 2.5lxl0-6 1.29xl0-7 3.17xl0-11 

Spill (Dock) 0.0000125 Metal 0.0000300 3.25xl0-6 0.525 0.0125 0.000350 

Earthquake 0.205 Metal 0.492 0.0533 8,600 205 5.73 

Catalytic Chemical Oxidation Process-Building 371 

Explosion 2.00x10-7 Metal 6.00xlo-7 6.80xl0-8 0.0084 0.0002 5.00xl0-7 

a 
Nuclear Criticality - 0.79 0.11 0.00698 252 0.321 

Fire (Room) O.D305 Metal 0.11 0.011 1,280 30.5 0.854 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 14.0 

Spill (Giovebox) 4.00xl0- 12 Metal 1.20xl0-11 1.36xl0-12 1.68xl0-7 4.00xl0-9 l.OOxl0-11 

Spill (Dock) 0.0000125 Metal 0.000045 4.50xl0-6 0.525 0.0125 0.00035 

Earthquake 0.017fl Metal 0.0641 0.00641 748 17.8 0.499 

Sonic Wash Process-Building 371 

Explosion 2.00xl0-7 Metal 6.00xl0-7 6.80x10-8 0.0084 0.0002 5.00xl0-7 

Fire (Room) 0.0419 Metal 0.151 0.0151 1,760 41.9 1.17 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 14.0 

Spill (Giovebox) 1.87xl0-10 Metal 5.60xl0- 10 6.35xl0- 11 7.85xl0-6 1.87x10-7 4.67xl0- 10 

Spill (Dock) 0.0000125 Metal 0.000045 4.50xl0-6 0.525 0.0125 0.00035 

Earthquake 0.0244 Metal 0.088 0.0088 1,030 24.4 0.684 

MEl =maximally exposed individual Met = meteorological data 
• l.Ox 1019 fissions. 

Table D-139 Summary of the Accident Analysis Risks at Rocky Flats in Terms of Latent Cancer 
F r · Y ata It1es per ear 

Worker 
Accident 

Frequency 
ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95% Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process-Building 371 

Explosion 0.00005 1.50xl0-14 1.70xl0-15 2.10xl0-10 5.00xl0-12 l.OOxl0- 14 

Fire (Room) 0.0005 3.16xW7 3.16xlo-s 0.00368 0.0000877 1.96x10-<> 

Fire (Dock) 2.0xl0-6 !.80xl0-9 !.80xl0-10 0.000021 5.00xl0-7 1.12x1o-s 

Spill (Giovebox) 0.8 2.00xl0- 13 2.27xl0- 14 2.8lx10-9 6.68xl0- 11 1.34xl0-13 

Spill (Dock) 0.001 2.25xl0- 11 2.25xl0- 12 2.63xl0-7 6.25xlo-9 1.40xl0-10 

Earthquake 0.000094 3.47xl o-s 3.47xl0-9 0.000404 9.63xl0-6 2.16xl0-7 
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Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95% Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process-Building 707 

Explosion 0.00005 6.00x10·9 6.50xl0· 10 0.000105 2.50x1o·6 5.60xl0·8 

Fire (Room) 0.0005 2.10xl0·6 2.28xl0·8 0.00368 0.0000877 1.96x1Q·6 

Fire (Dock) 2.0xl0·6 1.20x10·9 1.30xi0·10 0.0000210 5.00x10·7 1.12x10·8 

Spill (Glovebox) 0.8 2.14x10.14 8.02xl0. 15 l.OOxi0·9 5.14xl0. 11 1.02x1Q·14 

Spill (Dock) 0.001 1.50xl0·11 1.63xl0·12 2.63xlo·7 6.25xl0·9 1.40xi0·10 

Earthquake 0.0026 6.39xl0·7 6.92xl0·8 0.0112 0.000226 5.96xi0·6 

Catalytic Chemical Oxidation Process-Building 371 

Explosion 0.00005 1.50xl0·14 1.70xl0·15 2.10xi0·10 5.00x10.12 l.OOxi0·14 

Nuclear Criticality 0.0001 3.95xl0·8 5.50x1o·9 3.49xi0·10 0.0000126 1.28x1o·8 

Fire (Room) 0.0005 2.75xl0·8 2.75xl0·9 0.00032 7.63x10"6 1.7lx10.7 

Fire (Dock) 2.0xl0·6 l.80x10·9 1.80x10·10 0.000021 5.00x10"7 1.12xi0·8 

Spill (Glovebox) 0.8 4.80xl0. 15 5.44xl0.16 6.72xl0. 11 1.60x10.12 3.20x10.15 

Spill (Dock) 0.001 2.25x10.11 2.25x10.12 2.63x10·7 6.25x10"9 1.40xi0·10 

Earthquake 0.000094 3.01x10"9 3.01xl0·10 0.0000352 8.37x10.7 1.88x1Q·8 

Sonic Wash Process-Building 371 

Explosion 0.00005 1.50x10.14 1.70x10.15 2.10xi0·10 5.00xl0. 12 1.00xl0.14 

Fire (Room) 0.0005 3.77xl0·8 3.77x10"9 0.000439 0.0000105 2.34x1o·7 

Fire (Dock) 2.0xl0·6 l.80x10·9 l.80x10·10 0.000021 5.00x10"7 1.12xi0·8 

Spill (Glovebox) 0.8 2.24xl0.13 2.54xl0. 14 3.14x10"9 7.47x10. 11 1.49xiO·ll 

Spill (Dock) 0.001 2.25xl0. 11 2.25x10. 12 2.63x10·7 6.25x10"9 1.40xl0·10 

Earthquake 0.000094 4.14x10·9 4.14xl0·10 0.0000482 1.15xl0·6 2.57x10·8 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

T bl D 140 Alt a e - f 2 A "d t Ri ks D erna tve CCI en s urmg C b fbi R "d P om us 1 e est ue rocessmg 
Risks a 

Process 
Worker 

Duration 
MEI(LCF) Population (LCF) (LCF) 

Combustible Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Blend Down Process - Building 371 

Aqueous - Contaminated 0.026 9.15xlo·9 9.15x1Q·IO 0.000107 2.54x10"6 5.70xl0·8 

Organic - Contaminated 0.018 6.34xl0·9 6.34xl0· 10 0.0000739 1.76xl0·6 3.94xl0·8 

Dry 0.015 5.28xl0·9 5.28xl0·10 0.0000616 1.47xl0·6 3.29x1Q·8 

All Combustible Residue 0.059 2.08xl0·8 2.08xl0·9 0.000242 5.77xl0·6 1.29xi0·7 
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Risks a 

Process 
Duration 

MEI(LCF) Population (LCF) 

Combustible Residue (yr) 95%Met 50% Met 95%Met 

Blend Down Process - Building 707 

Aqueous - Contaminated 0.026 2.23xlo-s 2.4lxl0·9 0.00039 

Organic - Contaminated 0.018 1.54xlo-s 1.67xl0·9 0.00027 

Dry O.D15 1.28xlo-s 1.39xl0·9 0.000225 

All Combustible Residues 0.059 5.05xlo-s 5.48xlo·9 0.000884 

Catalytic Chemical Oxidation Process - Building 371 

Aqueous - Contaminated 0.45 3.23xl0·8 3.93xl0·9 0.00017 

Organic - Contaminated 0.32 2.30xlo-s 2.79xl0·9 0.000121 

Dry 0.26 1.87xl0·8 2.27xl0·9 0.0000979 

All Combustible Residues 1.03 7.39xl0·8 8.99xl0·9 0.000388 

Sonic Wash Process- Building 371 

Aqueous - Contaminated 0.14 6.1lxl0·9 6.llxl0·10 0.0000713 

Organic - Contaminated 0.09 3.93xl0·9 3.93xl0·10 0.0000458 

Dry 0.08 3.49xl0·9 3.49xlo·10 0.0000407 

All Combustible Residues 0.31 1.35xl0·8 1.35xl0·9 0.000158 

MEl =maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.3.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

9.28xl0·6 

6.42xl0·6 

5.35xl0·6 

0.0000211" 11 

9.7lxlo·6 

6.90xl0·6 

5.61 xl0·6 

0.0000222 

1.70xlo·6 

l.09xlo·6 

9.69x10·7 

3.76xl0·6 

Worker 
(LCF) 

50% Met 

2.08x10·7 

1.44x10·7 

1.20x10·7 

4.72x10·7 

9.62xl0·8 

6.84xlo-s 

5.56xl0·8 

2.20x10·7 

3.80xl0·8 

2.44xlo-s 

2.11x10·8 

8.4lxlo-s 

The combustible residues processing technology considered for this alternative is mediated electrochemical 
oxidation. Most of the mediated electrochemical oxidation process will be performed at Rocky Flats in 
Building 371, Room 3701. The final calcination in the process will be performed at Rocky Flats in 
Building 707A, Module J. 

Similar accidents are applicable to the mediated electrochemical oxidation processes in both buildings. 
Table D-141 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of processing combustible residues using the mediated electrochemical oxidation technology at 
Rocky Flats. Table D-142 summarizes the consequences to the maximally exposed individual, the public, 
and workers resulting from the accidental releases associated with the processing of combustible residues. The 
risks associated with this processing technology are summarized in Table D-143 and Table D-144. 

T bl D 141 C b fbi R 'd A 'd t S a e - om us 1 e es1 ue CCI en ·p cenano t arame ers a tR k Fits oc •Y a 

Material at Risk (grams) 

Frequency HEPA 
MEOProcess 

Accident Scenario (per year) Combustible Residues Banks Building 371 Building 707A a 

Explosion (Acetylene) 0.00005 2 drums 2/0 b 1,000 g c 4,000 g 

Explosion (Ion Exchange 0.0001 Solution 2 0.245 mgd N/A 
Column) 

Nuclear Criticality 0.0001 Solution 2 l.Ox I 019 fissions N/A e 
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Material at Risk (grams) 

Frequency HEPA 
MEOProcess 

Accident Scenario (per year) Combustible Residues Banks Building 371 Building 707 A • 

Fire: 
a. Room 0.0005 5-day supply r 2 2,626 g 3,000 g 
b. Loading Dock 2.0x10·6 4 drums 0 2,000 g c 4,000 g 

Spill: 
a. Room 8 - - - - -
b. Glovebox 0.8 I feed prep container 2 93.8 g 1,000 g 
c. Loading Dock 0.001 I drum 0 500 g< 3,000 g 

Earthquake: 
a. Building 371 0.000094 5-day supply r 0 2,626 g N/A 
b. Building 707 A 0.0026 5-day supply r 0 N/A 3,000 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building wall. 
b. Building 707 A 0.00001 Consequences enveloped - N/A -

by the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion (Acetylene): 
a. Building 707 A 1.0 0.001 0.1 1.0 Ground 
b. Building 371 1.0 0.001 0.1 2.0xto·6 Elevated 

Explosion (Ion Exchange Column) d 1.0 1.0 1.0 1.0 Elevated 

Nuclear Criticality e, h - - - - Elevated 

Fire: 
a. Room 1.0 0.0005 1.0 0.1 Ground 
b. Loading Dock 1.0 0.0005 1.0 0.5 Ground 

Spill: 
a. Glovebox 1.0 I.Oxl0·6 i I.Oi 2.0x10·6 Elevated 
b. Loading Dock 0.25 I.Oxl0·6 i I.Oi 0.1 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.001 k 0.1 k 0.1 Ground 

Aircraft Crash: 
a. Building 707 A 1 - - - - -
b. Building 371 m - - - - -

MEO = mediated electrochemical oxidation N/ A = not applicable DR = damage ratio ARF = airborne release fraction 
RF = respirable fraction LPF = leak path factor 
• I ,000-g product drums are transported from Building 371 to Building 707 A for processing. 

Building 707A, 0 HEPA Banks; Building 371, 2 HEPA Banks.I.Ox10·6
• 

I drum contains the maximum plutonium content level (500 g) (SAIC 1998a). 
Respirable source term value in milligrams of plutonium released up the stack. 
The wet nuclear criticality is not a viable accident scenario for the mediated electrochemical oxidation process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
Materials are opened in a glovebox. No room spill is considered. 
Refer to Table D-28 for Building 371 mediated electrochemical oxidation criticality accident source term. 
The product of ARFxRF = 1.0x10·6• 

Add 0.000192 to ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 
= 0.000292). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 
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a e -T bl D 142 S ummaryo e CCI en nalySIS f th A "d t A I . D oses a oc (y a tR k Fits 
Worker 

Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 2.00xl0'7 Metal 6.00xl0·7 6.80x!0-8 0.0084 0.0002 5.00x1o-7 

Explosion (Ion 0.000245 Metal 0.000735 0.0000833 10.3 0.245 0.000613 
Exchange Column) 

a 
Criticality (Liquid) - 0.79 0.11 6,980 25.2 0.321 

Fire (Room) 0.131 Metal 0.473 0.0473 5,510 131 3.68 

Fire (Dock) 0.5 Metal 1.80 0.18 21,000 500 14.0 

Spill (Glovebox) 1.88x!0-10 Metal 5.63x!0-10 6.38x!0- 11 7.88x10-6 1.88x!0-7 4.69x!0-10 

Spill (Dock) 0.0000125 Metal 0.000045 4.50xl0-6 0.525 0.0125 0.00035 

Earthquake 0.0767 Metal 0.276 0.0276 3,220 76.7 2.15 

Building 707 A 

Explosion (Acetylene) 0.4 Oxide 0.48 0.052 10,000 240 8.40 

Fire (Room) 0.15 Oxide 0.18 0.0195 3,750 90.0 3.15 

Fire (Dock) 1.00 Oxide 1.20 0.13 25,000 600 21.0 

Spill (Glovebox) 2.00x!0-9 Oxide 3.20x1o-10 1.20x!0-10 0.0000174 9.00x1o-7 2.80x!0-10 

Spill (Dock) 0.000075 Oxide 0.00009 9.75x10-6 1.88 0.045 0.00158 

Earthquake 0.0876 Oxide 0.15 O.Ql14 2,190 52.6 1.84 

MEl= maximally exposed individual Met= meteorological data 
a l.Ox10 19 fissions. 

Table D-143 Summary of the Accident Analysis Risks at Rocky Flats in Terms of Latent Cancer 
F r · Y ata Itles per ear 

Accident Frequency 
MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 0.00005 1.50xl0-14 1.70x!0-'5 2.10xl0- 10 5.00x!0-12 1.00x10-14 

(Acetylene) 

Explosion (Ion 0.0001 3.68x!0- 11 4.17x!0- 12 5.15x!0-7 1.23x!0-9 2.45x!0-11 

Exchange Column) 

Criticality (Liquid) 0.0001 3.95x!0-8 5.50x10-9 0.000349 1.26xl0-6 1.28x1o-s 

Fire (Room) 0.0005 1.18xl0-7 1.18x!0-8 0.00138 0.0000328 7.35x!0-7 

Fire (Dock) 2.0x10·6 1.80x!0-9 1.80x!0-10 0.000021 5.00x10-7 1.12xl0-8 

Spill (Glovebox) 0.8 2.25xl0-13 2.55xl0-14 3.15xl0-9 7.50x10-11 1.50xl0-13 

Spill (Dock) 0.001 2.25x!0- 11 2.25x!0- 12 2.63x!0-7 6.25x!0-9 1.40x10-10 

Earthquake 0.000094 1.30x!0-8 1.30x10-9 0.000151 3.60xl0-6 8.07x!0-8 

Building 707 A 

Explosion 0.00005 1.20x1o-s 1.30xl0-9 0.00025 6.00xl0-6 1.68xl0-7 

(Acetylene) 

Fire (Room) 0.0005 4.50x1o-s 4.88xl0-9 0.000938 0.0000225 6.30x10-7 
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Accident Frequency 
MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 2.0x10·6 1.20xl0·9 1.30xl0·10 0.0000250 6.00xi0·7 3.36xl0·8 

Spill (Glovebox) 0.8 1.28xl0-13 4.80xl0-14 6.96xl0·9 3.60xl0·10 8.96xl0"14 

Spill (Dock) 0.001 4.50xl0-11 4.88xl0"12 9.38xl0"7 2.25xlo-s 6.30xlo· 10 

Earthquake 0.0026 1.37xl0·7 1.48xl0·8 0.00285 0.0000683 1.91 xl 0"6 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-144 Alternative 3 Accident Risks During the Mediated Electrochemical 
0 . d f P t R k Fl ts XI a IOn rocess a oc ~y a 

Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

Combustible Residue (yr) 95%Met 50% Met 95%Met 

Building 371 

Aqueous - Contaminated 0,07 1.21 xi 0"8 1.32xi0·9 0.000133 

Organic - Contaminated 0.05 8.63xl0"9 9.40xl0· 10 0.000095 

Dry 0.04 6.90xi0·9 7.52xl0- 10 0.000076 

All Combustible Residues 0.16 2.76xlo-s 3.0lxi0·9 0.000304 

Building 707 A 

Aqueous - Contaminated 0.06 1.17xl0·8 1.27xl0·9 0.000244 

Organic - Contaminated 0.04 7.80xl0·9 8.45xl0·10 0.000162 

Dry 0,03 5.85xlo·9 6.33xl0· 10 0.000122 

All Combustible Residues 0.13 2.53xl0·8 2.74xl0·9 0.000528 

Buildings 371 and 707 A 

Aqueous - Contaminated - 2.38xl0·8 2.59xl0"9 0.000377 

Organic - Contaminated - 1.64xl0·8 1.79xi0·9 0.000257 

Dry - 1.28xl0·8 1.39xi0·9 0.000198 

All Combustible Residues - 5.29xlo-s 5.75xl0·9 0.000832 

MEl =maximally exposed individual Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.3.4 Alternative 4- Combination of Processing Technologies 

50% Met 

2.67xl0·6 

1.91 xi 0"6 

1.53xl0·6 

6.11 xl0"6 

5.85xl0·6 

3.90xio·6 

2.92xl0·6 

0.0000127 

8.52xlo-6 

5.8Ixio·6 

4.45xl0·6 

0.0000188 

Worker (LCF) 

50% Met 

5.88xlo-s 

4.20xl0·8 

3.36xlo-s 

1.34xl0·7 

1.65xl0·7 

1.10xl0·7 

8.24xl0·8 

3.57xl0"7 

2.24xl0"7 

1.52xl0·7 

1.16xl0·7 

4.9lxl0-7 

Combustible residue processing technologies considered for this alternative are the neutralization/dry process 
for the aqueous-contaminated residue, the thermal desorption/steam passivation process for the organic
contaminated residue, and the repackaging process for the dry residue. The process technology accident 
descriptions, consequences and risks are identical to those presented in Section D.3.4.3.1, Alternative 1 - No 
Action. Refer to Section D.3.4.3.1 for details. 
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0.3.4.4 Fluoride Residues 

D.3.4.4.1 Alternative 1 -No Action 

The fluoride residues processing technology considered for this alternative is the acid dissolution/plutonium 
oxide recovery process. Most of the acid dissolution/plutonium oxide recovery process will be performed at 
Rocky Flats in Building 371, Room 3701. The final calcination will be performed at Rocky Flats in 
Building 707A, Module J. 

Similar accidents are applicable to both buildings. Table D-145 provides the applicable accident scenarios, 
assumptions, and parameters used in determining the impact of using the acid dissolution/plutonium oxide 
recovery process. Table D-146 summarizes the consequences to the maximally exposed individual, the 
public, and workers resulting from the accidental releases associated with this processing technology at Rocky 
Flats. The risks associated with this processing technology at Rocky Flats are summarized in Table D-147 
and Table D-148. 

Table D-145 Fluoride Residue Accident Scenario Parameters for the 
CI ISSO UtiO utomum XI e ecovery rocess at oc •Y A "do· I . n!PI 0 "d R P R k Fl ats 

Material at Risk (grams) 

Acid Dissolution/Plutonium Oxide 

Frequency HEPA 
Recovery Process 

Accident Scenario (per year) Fluoride Residues Banks Building 371 Building 707 A 4 

Explosion 0.00005 2 drums 2/0 b 4,000 g c 2,000 g 

Nuclear Criticality 0.0001 Solution 2 l.Oxl019 fissions NIA d 

Fire: 
a. Room 0.0005 5-day supply e 2 5,600 g 8,000 g 
b. Loading Dock 2.0xl0·6 4 drums 0 6,000 g r 4,000 g 

Spill: 
a. Room 0.008 1 container at the 2 3,000 g N/Ag 

maximum limit g 
b. Glovebox 0.8 I feed prep container 2 200 g 1,000 g 
c. Loading Dock 0.001 1 drum 0 3,000 g h 1,000 g 

Earthquake: 
a. Building 371 0.000094 5-day supply e 0 5,600 g NIA 
b. Building 707 A 0.0026 5-day supply e 0 NIA 8,000 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences - N/A -
enveloped by the 
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 A 1.0 0.001 0.01 1.0 Ground 
b. Building 371 1.0 0.001 0.01 2.0x10·6 Elevated 

Nuclear Criticality d.j - - - - Elevated 
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Accident Scenario DR ARF RF LPF Release Point 

Fire: 
a. Room 1.0 0.001 0.001 0.1 
b. Loading Dock 0.01 0.001 0.001 0.5 

Spill: 
a. Room k 1.0 0.00002 0.01 2.0x10'6 

b. Glovebox 1.0 0.00002 0.01 2.0xl0·6 

c. Loading Dock 0.25 0.00008 0.5 0.1 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 1 0.3 I 0.1 

Aircraft Crash: 
a. Building 707 A m - - - -
b. Building 371 " - - - -

N/ A = not applicable DR = damage ratio ARF = airborne release fraction RF = respirable fraction 
LPF = leak path factor 

Ground 
Ground 

Elevated 
Elevated 
Ground 

Ground 

-
-

a 1 ,000-g product drums are transported from Building 371 to Building 707 A for processing (I drum per batch). 
Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 
I drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level ( 1,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
1 container per drum of feed. 
1 drum at the maximum plutonium content level. 
Refer to Table D-28 for Building 371 criticality accident source term. 
Materials are opened in a glovebox in Building 707 A. No room spill is considered. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-146 Summary of the Accident Analysis Doses for the 
Cl ISSO UtlO utomum XI e ecovery rocess at oc .:y A .d n· I . n/Pl 0 .d R P R k Fl ats 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00x10'8 Metal 2.40x1o-7 2.72x!0-8 0.00336 0.00008 2.00xl0·7 

a 
Criticality (Liquid) - 0.79 0.11 6,980 252 0.321 

Fire (Room) 0.00056 Metal 0.00202 0.000202 23.5 0.56 0.0157 

Fire (Dock) 0.00003 Metal 0.000108 0.0000108 1.26 0.03 0.00084 

Spill (Room) 1.20x10·9 Metal 3.60x10'9 4.08xl0·10 0.0000504 1.20xl0'6 3.00xl0·9 

Spill (Glovebox) 8.00xl0·11 Metal 2.40xl0·10 2.72x10' 11 3.36xl0·6 8.00xl0'8 2.00x10· 10 

Spill (Dock) 0.003 Metal 0.0108 0.00108 126 3.00 0.084 

Earthquake 0.444 Metal 1.60 0.16 18,600 444 12.4 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 707 A 

Explosion 0.02 Oxide 0.024 0.0026 500 12.0 0.42 

Fire (Room) 0.0008 Oxide 0.00096 0.000104 0.200 0.48 0.0168 

Fire (Dock) 0.00002 Oxide 0.000024 2.60xl0·6 0.500 0.012 0.00042 

Spill (Glovebox) 4.00xl0" 10 Oxide 6.40xl0. 11 2.40xl0.11 3.48x10"6 1.80xl0·7 5.60xl0.11 

Spill (Dock) 0.001 Oxide 0.0012 0.00013 25.0 0.6 0.021 

Earthquake 0.634 Oxide 0.76 0.0824 15,800 380 13.3 

MEl = maximally exposed individual Met= meteorological data 
• I.Ox1019 fissions. 

Table D-147 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y ~ h A .do· I f n/PI 0 .d R P R k Fl ear or t e CI ISSO U 10 utomum XI e ecovery rocess at oc •Y ats 

Worker 

Accident Frequency 
ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 0.00005 6.00xl0.15 6.80x10" 16 8.40xl0. 11 2.00x10.12 4.00xl0. 15 

Criticality (Liquid) 0.0001 3.95xl0·8 5.50xlo·9 0.000349 0.0000126 1.28xl0·8 

Fire (Room) 0.0005 5.04xl0· 10 5.04xJO·II 5.88x10"6 1.40xl0·7 3.14xl0·9 

Fire (Dock) 2.0xl0·6 1.08xl0.13 1.08xl0·14 1.26xl0·9 3.00xl0. 11 6.72xl0.13 

Spill (Room) 0.008 1.44x!O"t4 1.63xl0·15 2.02xl0. 10 4.80xl0" 12 9.60x10.15 

Spill (Glovebox) 0.8 9.60xi0. 14 1.09xl0·14 1.34xl0·9 3.20x10" 11 6.40xl0.14 

Spill (Dock) 0.001 5.40x10"9 5.40xl0· 10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.000094 7.50xl0·8 7.50xl0·9 0.000876 0.0000208 4.67xl0·7 

Building 707 A 

Explosion 0.00005 6.00xl0·10 6.50xl0. 11 0.0000125 3.00x10"7 8.40x10"9 

Fire (Room) 0.0005 2.40xl0·10 2.60xl0. 11 5.00xl0·6 1.20x10·7 3.36xl0·9 

Fire (Dock) 2.0xl0·6 2.40xl0. 14 2.60xl0. 15 5.00xl0· 10 1.20xl0·11 3.36x10"13 

Spill (Glovebox) 0.8 2.56xl0. 14 9.60xi0. 15 1.39xl0·9 7.20xl0.11 1.79xi0·14 

Spill (Dock) 0.001 6.00xl0. 10 6.50x10" 11 0.0000125 3.00x10"7 8.40xl0"9 

Earthquake 0.0026 9.88xl0·7 1.07x!0·7 0.0206 0.000494 0.0000138 

MEl = maximally exposed individual LCF =latent cancer fatality Met = meteorological data 
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a e -T bl D 148 Alt erna 1ve CCI en s s f 1 A "d t Ri k D urmg Fl UOri e es1 ue "d R "d P rocessmg 

Risks a 

Process ME/(LCF) Population (LCF) 
Duration 

I I Fluoride Residue (yr) 95%Met 50% Met 95%Met 50% Met 

Building 371 

All Residues 0.49 5.90xl0-8 I 6.66x1o-9 0.000634 I 0.0000172 

Building 707 A 

All Residues 0.34 3.37xl0-7 I 3.65x1o-s 0.00701 I 0.000168 

Buildings 371 and 707 A 

All Residues 0.83 3.96xl0-7 l 4.31x10-8 0.00765 I 0.000185 

MEl = maximally exposed individual Met= meteorological data LCF = latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.4.2 Alternative 2- Processing without Plutonium Separation 

Worker (LCF) 

50% Met 

2.53x10-7 

4.71xl0-6 

4.96x10-6 

The fluoride residues processing technology considered for this alternative is blending down. The blend down 
process will be performed at Rocky Flats in Building 707, Module E. Building 371 is under consideration as 
an alternate location for the blend down process. The accident analysis evaluates both the primary and 
alternate locations for the blend down process. Table D-149 provides the applicable accident scenarios, 
assumptions, and parameters used in determining the impact of fluoride processing technology at Rocky Flats. 
Table D-150 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the processing of fluoride residues. The risks associated 
with this processing technology are summarized in Table D-151 and Table D-152. 

Table D-149 Fluoride Residue Accident Scenario Parameters for the 
en own rocess a oc •Y a Bl d D P t R k Fl ts 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Fluoride Residues Banks (grams) 

Explosion 0.00005 2 drums a 0/2 b 4,000 g 

Nuclear Criticality c - - - -

Fire: 
a. Room 0.0005 5-day supply d 2 1,738 g 
b. Loading Dock 2.0x10·6 4 drums e 0 6,000 g 

Spill: 
a. Room 0.008 I container at the limit r 2 600 g 
b. Glovebox 0.8 1 feed prep container 2 18.1 g 
c. Loading Dock 0.001 1 drum g 0 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply d 0 1,738 g 
b. Building 371 0.000094 5-day supply d 0 1,738g 

Aircraft Crash: 
a. Building 707 0.00003 Consequences enveloped by - -

the earthquake. 
b. Building 371 0.00004 The aircraft will not penetrate - -

the building walls. 
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Accident Scenario DR ARF RF LPF Release Point 
Explosion: 

a. Building 707 1.0 0.001 0.01 1.0 Ground 
b. Building 371 1.0 0.001 0.01 2.0x10·6 Elevated 

Nuclear Criticality' - - - - -
Fire: 

a. Room 1.0 0.001 0.001 0.1 Ground 
b. Loading Dock 0.01 0.001 0.001 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.01 2.0x1o·6 Elevated 
b. Glovebox 1.0 0.00002 0.01 2.0x1o·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002 h 0.3 h 0.10 Ground 

Aircraft Crash 
a. Building 707 i - - - - -
b. Building 371 k - - - - -

DR = damage ratio ARF =airborne release fraction RF = respirable fraction LPF =leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1,000 g) for plutonium 
content. 
Building 371,2 HEPA Banks; Building 707,0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the blend down technology assessment. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-150 Summary of the Accident Analysis Doses 
or e en own rocess a oc ~y as f th Bl d D P t R k Fl t 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 707 

Explosion 0.04 Metal 0.096 0.0104 1,680 40.0 1.12 

Fire (Room) 0.000174 Metal 0.000417 0.0000452 7.30 0.174 0.00487 

Fire (Dock) 0.00003 Metal 0.000072 7.80xlo-6 1.26 0.03 0.00084 

Spill (Room) 2.40xlo- 10 Metal 7.68xl0-11 2.88x10- 11 3.60x10·6 1.85x10·7 4.56x10·11 

Spill (Glovebox) 7.24x10-12 Metal 2.32x10- 12 8.69x10-13 1.09x10·7 5.57x10-9 1.38x10-12 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.138 Metal 0.330 0.0358 5,780 138 3.85 

Building 371 

Explosion 8.00xl0-8 Metal 2.40x10·7 2.72x10·8 0.00336 0.0000800 2.00x10·7 

Fire (Room) 0.000174 Metal 0.000626 0.0000626 7.30 0.174 0.00487 

Fire (Dock) 0.0000300 Metal 0.000108 0.0000108 1.26 0.0300 0.000840 

Spill (Room) 2.40x10·10 Metal 7.20x10· 10 8.16x10- 11 0.0000101 2.40x10·7 6.00x10·10 

Spill (Glovebox) 7.24x10-12 Metal 2.17x10- 11 2.46x10- 12 3.04xlo-7 7.24xlo-9 J.8lx10·ll 

Spill (Dock) 0.00300 Metal 0.0108 0.00108 126 3.00 0.0840 

Earthquake 0.138 Metal 0.496 0.0496 5,780 138 3.85 

MEl = maximally exposed individual Met = meteorological data 
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Table D-151 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f h Bl d D P R k Fl ear or t e en own rocess at oc >Y ats 

Accident 
Worker 

MEl (LCF/yr) Population (LCF/yr) (LCF!yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 
Building 707 

Explosion 0.00005 2.40xl0-9 2.60x1o- 10 0.000042 1.00x10-6 2.24xl0-8 

Fire (Room) 0.0005 1.04:<1 o-w l.l3xl0-11 1.82xl0-6 4.35xl0-8 9.73xl0-10 

Fire (Dock) 2.0xl0-6 7.20xl0-14 7.80x10- 15 1.26xl0-9 3.00xl0-11 6.72x1o-n 

Spill (Room) 0.008 3.07xl0-16 l.l5xl0-16 1.44xl0-11 7.39xl0-13 1.46xl0-16 

Spill (Glovebox) 0.80 9.27xl0-16 3.48xl0-16 4.34xl0-11 2.23xl0-12 4.40xl0-16 

Spill (Dock) 0.001 3.60x10-9 3.90xl0-10 0.000063 1.50xl0-6 3.36xl0·8 

Earthquake 0.0026 4.29x10-7 4.65xl0-8 0.00752 0.000179 4.01xl0-6 

Building 371 
Explosion 0.00005 6.00xl0-15 6.80x10-16 8.40x10-11 2.00x10-12 4.00xl0-15 

Fire (Room) 0.0005 1.56xl0-10 1.56xl0-11 1.82xl0-6 4.35xl0-8 9.73xl0-10 

Fire (Dock) 2.0xl0-6 1.08xl0-13 l.08x10- 14 1.26xl0-9 3.00x10"11 6.72xl0-13 

Spill (Room) 0.008 2.88x10-15 3.26xl0-16 4.03xl0-11 9.60x10-13 1.92x10-15 

Spill (Glovebox) 0.8 8.69xl0-15 9.85xl0-16 1.22x1o·10 2.90xl0-12 5.79xl0-15 

Spill (Dock) 0.001 5.40x10-9 5.40xl0-10 0.0000630 1.50xl0-6 3.36x10"8 

Earthquake 0.000094 2.33x1o-s 2.33xl0-9 0.000272 6.47xl0-6 1.45x1o·7 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 152 AI ternabve 2A 'd CCI ent Ri ksD s urmg Fl uort e est ue 'd R 'd P rocessm2 

Risks 11 

Process MEI(LCF) PopulatWn (LCF) 
Duration 

Fluoride Residue (yr) 95%Met I 50% Met 95%Met I 
Building 707 

All Residues 1.57 6.84x10-7 I 7.41xl0-8 0.012 I 
Building 371 

All Residues 1.57 4.53x1o-s I 4.53xl0-9 0.000528 I 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.4.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

0.000285 

0.0000126 

Worker (LCF) 

50% Met 

6.38xl0-6 

2.82x10-7 

The fluoride residues processing technologies considered for this alternative are the acid dissolution/plutonium 
oxide recovery process performed at Rocky Flats and the Purex/plutonium metal (or oxide) recovery process 
performed at the Savannah River Site. At Rocky Flats, most of the acid dissolution/plutonium oxide recovery 
process will be performed in Building 371, Room 3701. The final calcination will be performed in 
Building 707 A, Module J. For processing at the Savannah River Site, the packaging of the fluoride residues 
at Rocky Flats will be performed in Building 371, Room 3701. The Purex/plutonium metal (or oxide) recovery 
process will be performed in canyon facilities at the Savannah River Site. 

Similar accidents are applicable to both processing technologies. Table D-153 provides the applicable 
accident scenarios, assumptions, and parameters used in determining the impact of the acid dissolution/ 
plutonium oxide recovery processing technology at Rocky Flats. Table D-154 summarizes the consequences 
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to the maximally exposed individual, the public, and workers resulting from the accidental releases associated 
with this processing technology at Rocky Flats. The risks associated with this processing technology at Rocky 
Flats are summarized in Table D-155 and Table D-156. 

Table D-153 Fluoride Residue Accident Scenario Parameters for the 
Cl ISSO U 10 uomum XI e ecovery rocess a oc •Y a A "d n· I f n/PI t 0 "d R P t R k Fl ts 

Material at Risk (grams) 

Acid Dissolution/Plutonium Oxide 

Frequency HEPA 
Recovery Process 

Accident Scenario (per year) Fluoride Residues Banks Building 371 Building 707 A • 

Explosion 0.00005 2 drums 2/0 b 4,000 g c 2,000 g 

Nuclear Criticality 0.0001 Solution 2 l.Ox1019 fissions N/A d 

Fire: 
a. Room 0.0005 5-day supply e 2 5,600 g 8,000 g 
b. Loading Dock 2.0x10·6 4 drums 0 6,000 g f 4,000 g 

Spill: 
a. Room 0.008 1 container at the 2 3,000 g NIA h 

maximum limit 8 

b. Glovebox 0.80 1 feed prep container 2 200g 1,000 g 
c. Loading Dock 0.001 1 drum 0 3,000 gj 1,000 g 

Earthquake: 
a. Building 371 0.000094 5-day supply e 0 5,600 g N/A 
b. Building 707A 0.0026 5-day supply e 0 NIA 8,000 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building wall. 
Consequences enveloped 

b. Building 707A 0.00001 by the earthquake. - NIA -
Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 A 1.0 0.001 O.Dl 1.0 Ground 
b. Building 371 1.0 0.001 0.01 2.0x10·6 Elevated 

Nuclear Criticality d. k - - - - Elevated 

Fire: 
a. Room 1.0 0.001 0.001 0.10 Ground 
b. Loading Dock 0.01 0.001 0.001 0.50 Ground 

Spill: 
a. Room h 1.0 0.00002 0.01 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 0.01 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 1 0.30 1 0.10 Ground 

Aircraft Crash: 
a. Building 707 Am - - - - -
b. Building 371 ° - - - - -

N/A =not applicable DR= damage ratto ARF = atrbome release fractiOn RF = respuable fractiOn LPF =leak path factor 
1 ,000-g product drums are transported from Building 371 to Building 707 A for processing. 
Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
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1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
1 container per drum of feed. 
Materials are opened in a glovebox in Building 707 A. No room spill is considered. 
1 drum at the maximum plutonium content level. 
Refer to Table D-28 for Building 371 criticality accident source term. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 

m Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-154 Summary of the Accident Analysis Doses for the 
Cl ISSO U 10 utomum XI e ecovery rocess a oc •Y a A "d n· I f n!PI 0 "d R P t R k Fl ts 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00x1o·8 Metal 2.40x1o·7 2.72x10·8 0.00336 0.00008 2.00x10·7 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 0.321 

Fire (Room) 0.00056 Metal 0.00202 0.000202 23.5 0.560 0.0157 

Fire (Dock) 0.00003 Metal 0.000108 0.0000108 1.26 0.03 0.00084 

Spill (Room) 1.20x10·9 Metal 3.60x10.9 4.08xlo-10 0.0000504 1.20xl0-6 3.00xl0-9 

Spill (Glovebox) 8.00xlo-11 Metal 2.40x10-10 2.72x10-11 3.36x10-6 8.00x10-8 2.00xlo-w 

Spill (Dock) 0.003 Metal 0.0108 0.00108 126 3.00 0.084 

Earthquake 0.444 Metal 1.60 0.160 18,600 444 12.4 

Building 707 A 

Explosion 0.02 Oxide 0.024 0.0026 500 12.0 0.420 

Fire (Room) 0.0008 Oxide 0.00096 0.000104 20.0 0.480 0.0168 

Fire (Dock) 0.00002 Oxide 0.000024 2.60xl0-6 0.500 0.012 0.00042 

Spill (Glovebox) 4.00x10-10 Oxide 6.40xl0-11 2.40x10-11 3.48xl0-6 1.80xl0-7 5.60xl0- 11 

Spill (Dock) 0.001 Oxide 0.0012 0.00013 25.0 0.600 0.021 

Earthquake 0.634 Oxide 0.760 0.0824 15,800 380 13.3 

MEl =maximally exposed individual Met= meteorological data 
a !.Ox 1019 fissions. 

Table D-155 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f th A "d n· I f n!PI t 0 "d R P t R k Fl ts ear or e Cl ISSO U 10 uomum XI e ecovery rocess a oc •Y a 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 0.00005 6.00x10-15 6.80x10-16 8.40xl0- 11 2.00xl0- 12 4.00x10- 15 

Criticality (Liquid) 0.0001 3.95xlo-s 5.50xlo-9 0.000349 0.0000126 1.28xlo-s 

Fire (Room) 0.0005 5.04x10-10 5.04xl0-11 5.88xl0-6 1.40xl0-7 3.14xl0-9 

Fire (Dock) 2.0xlo-6 1.08x10-13 1.08xl0-14 1.26xl0-9 3.00xl0-11 6.72xl0- 13 

Spill (Room) 0.008 1.44xl0-14 1.63x10-15 2.02x10- 10 4.80xl0- 12 9.60xl0-15 

Spill (Glovebox) 0.80 9.60xl0- 14 1.09x10-14 1.34x10-9 3.20xl0-11 6.40xl0- 14 
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Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Dock) 0.001 5.40xl0-9 5.40x1o-10 0.000063 1.50x1o-6 3.36xl0·8 

Earthquake 0.000094 7.50xl0-8 7.50x10'9 0.000876 0.0000208 4.67x10'7 

Building 707 A 

Explosion 0.00005 6.00xl0· 10 6.50x10- 11 0.0000125 3.00x10-7 8.40xi0-9 

Fire (Room) 0.0005 2.40xl0- 10 2.60x10- 11 5.00x10-6 1.20xl0-7 3.36xl0-9 

Fire (Dock) 2.0x10·6 2.40x10-14 2.60x1Q·IS 5.00x1o-w 1.20x10- 11 3.36x1o-n 

Spill (Giovebox) 0.80 2.56x10-14 9.60x1Q·IS 1.39xl0-9 7.20xi0- 11 1.79xl0-14 

Spill (Dock) 0.001 6.00x1o-w 6.50x10-11 0.0000125 3.00x10-7 8.40xl0-9 

Earthquake 0.0026 9.88xl0-7 1.07xl0-7 0.0206 0.000494 0.0000138 

MEl= maximally exposed individual LCF = latent cancer fatality Met= meteorological data 

Table D-156 Alternative 3 Accident Risks During the Acid Dissolution/Plutonium 
0 'd P t R k Fl ts XI e rocess a oc •Y a 

Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

Fluoride Residue (yr) 95%Met I 50% Met 95%Met I 
Building 371 

All Residues 0.49 5.90xl0-8 I 6.66xl0-9 0.000634 I 
Building 707 A 

All Residues 0.34 3.37x1o-7 I 3.65xl0-8 0.00701 I 
Buildings 371 and 707 A 

All Residues 0.83 3.96x1o-7 I 4.31xl0-8 0.00765 I 
MEl = maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

50% Met 

0.0000172 

0.000168 

0.000185 

Worker (LCF) 

50% Met 

2.53xl0-7 

4.71x10-6 

4.96xl0-6 

Table D-157 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impacts of packaging the fluoride residue at Rocky Flats and of processing the residue using the Purex/ 
plutonium metal (or oxide) recovery process at the Savannah River Site. Table D-158 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with packaging the residues at Rocky Flats and processing the residues at the Savannah 
River Site. The risks associated with the packaging at Rocky Flats and the Purex/plutonium metal (or oxide) 
recovery process at the Savannah River Site are summarized in Table D-159 and Table D-160. The 
processes at the Savannah River Site could be performed either in the F-Canyon and FB-Line or in the 
H-Canyon and HB-Line. Data are presented in Table D-157, Table D-158, Table D-159, and Table D-160 
for both options. 
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Table D-157 Fluoride Residue Accident Scenario Parameters for the 
ure uomum e or XI e ecovery rocess a e avanna ver 1 e P x/PI t M tal 0 "d R P tth S h Ri s·t 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Fluoride Residues Banks (grams) 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 0.00005 2 drums a 2 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 15,750 g 
b. Loading Dock 2.0x10'6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum 2 3,000 g 

limite 
b. Glovebox 0.80 1 feed prep container 2 375 g 
c. Loading Dock 0.001 1 drum r 0 3,000 g 

Earthquake 0.000094 5-day supply b 0 15,750 g 

Aircraft Crash 0.00004 The aircraft will not penetrate - -
the building wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 O.Ql 2.0x10'6 Elevated 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.001 0.001 0.010 Ground 
b. Loading Dock O.Ql 0.001 0.001 0.50 Ground 

Spill: 
a. Room 1.0 0.00002 0.01 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 O.Ql 2.0x10-6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake 1.0 0.002 g 0.30 8 0.10 Ground 

Aircraft Crash h - - - - -

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 4,000 g 
b. Ion Exchange Column 0.0001 120.5 mgi 

Nuclear Criticality k 0.0001 !.Ox 1019 fissions 

Fire 0.00061 4,000 g 

Spill' - -
Earthquake: 0.000125 

a. F-Canyon 
Liquid 12,000 g 

b. FB-Line 
' Powder 1,000 g 

Molten Metal 1,000 g 
Liquid 1,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 
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Accident Scenario DR ARFxRF LPF Release Point 

Nuclear Criticality k - - - -

Fire 1.0 O.Ql 0.005 Elevated 

Spill 1 - - - -

Earthquake: 
a. F-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. FB-Line 

Powder 1.0 0.002 0.10 Ground 
Molten Metal 1.0 0.0022 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

Purex/Piutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 1,000 g 
b. Ion Exchange Column 0.0001 241 mgj,m 

Nuclear Criticality k 0.0001 l.Oxl019 fissions 

Fire 0.00061 3,000 g 

Spill i - -

Earthquake: 0.000182 
a. H-Canyon 54,000 g 
b. HB-Line 

Powder 4,000 g m 
Liquid 4,000 g m 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality k - - - -

Fire 1.0 O.Ql 0.005 Elevated 

Spill i - - - -

Earthquake: 
a. H-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. HB-Line 

Powder 1.0 0.002 0.010 Ground 
Liquid 1.0 0.000047 1.0 Ground 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the residue packaging process in Building 371. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
1 container per drum of feed. 
1 drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
The aircraft will not penetrate the building walls. 
Respirable source term value in milligrams of plutonium released up the stack. 
Refer to Table D-28 for criticality accident source term. 
Powder spill is not a viable accident scenario for processing fluoride residue at the Savannah River Site. 
Duty cycle= 12.5%. 
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Table D-158 Summary of the Accident Analysis Doses for the 
ure utomum eta or XI e ecovery rocess a e avanna ver 1 e P x/PI M I 0 .d R P tth S h Ri s·t 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 8.00xl0·8 Metal 2.40x10·7 2.72x10·8 0.00336 0.00008 2.00x10·7 

Fire (Room) 0.00158 Metal 0.00567 0.000567 66.2 1.58 0.0441 

Fire (Dock) 0.00003 Metal 0.000108 0.0000108 1.26 0.03 0.00084 

Spill (Room) 1.20x10·9 Metal 3.60xl0·9 4.08x10·10 0.0000504 1.20x10·6 3.00xl0·9 

Spill (Glovebox) 1.50xl o·IO Metal 4.50x10· 10 5.10xl0" 11 6.30xl0·6 1.50x10·7 3.75xlo·10 

Spill (Dock) 0.003 Metal O.oi08 0.00108 126 3.00 0.084 

Earthquake 1.25 Metal 4.49 0.449 52,400 1,250 34.9 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F-Canyon 

Explosion (Hydrogen) 0.02 Metal 0.00068 0.00024 36.0 3.20 0.002 

Explosion (Ion 0.121 Metal-FB 0.00374 0.00133 193 18.1 0.0112 
Exchange Column) 

a 
Criticality (Liquid) - O.Qll 0.0044 310 32.0 0.038 

Fire 0.200 Metal 0.0068 0.0024 360 32.0 0.02 

Earthquake 0.481 Metal 0.0443 0.00818 1,590 Ill 10.6 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.005 Metal 0.00016 0.000048 8.00 0.750 0.0005 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 34.0 0.0224 
Exchange Column) 

a 
Criticality (Liquid) - 0.009 0.003 290 29.0 0.038 

Fire 0.150 Metal 0.0048 0.00144 240 22.5 O.oi5 

Earthquake 1.07 Metal 0.074 0.015 3,330 215 23.6 

MEl = maximally exposed individual Met= meteorological data 
a l.Oxl0 19 fissions. 
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Table D-159 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f th P x!PI t M tal 0 "d R P t th S h Ri s·t ear or e ure uomum e or XI e ecovery rocess a e avanna ver 1 e 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 0.00005 6.00xiQ·IS 6.80xl0. 16 8.40xl0-11 2.00xl0-12 4.00xl0. 15 

Fire (Room) 0.0005 1.42xi0·9 1.42xi0·10 0.0000165 3.94xi0·7 8.82xlo-9 

Fire (Dock) 2.0xi0·6 1.08xl0-13 1.08xl0-14 1.26xl0·9 3.00xl0-11 6.72xl0-13 

Spill (Room) 0.008 1.44xl0-14 1.63xiQ·IS 2.02x10·10 4.80xl0-12 9.60xiQ·IS 

Spill (Glovebox) 0.80 1.80xl0-13 2.04xl0-14 2.52xlo-9 6.00xiQ·II 1.20xl0-13 

Spill (Dock) 0.001 5.40xl0·9 5.40xi0·10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.000094 2.1lxl0-7 2.llxlo-s 0.00246 0.0000586 2.63xl0·6 

Purex/Piutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.000015 5.10xl0-12 1.80xl0-12 2.70x10·7 2.40xl0·8 1.20xi0·11 

Explosion (Ion Exchange 0.000100 1.87xl0-10 6.63xi0·11 9.64xl0·6 9.04xl0·7 4.48xl0·10 

Column) 

Criticality (Liquid) 0.0001 5.50xi0·10 2.20x10·10 0.0000155 1.60xl0·6 1.52xl0·9 

Fire 0.00061 2.07xi0·9 7.32xl0"10 0.00011 9.76xl0·6 4.88xlo-9 

Earthquake 0.000125 2.77xl0·9 5.1lxi0·10 0.0000992 6.92xi0·6 5.29xi0·7 

Purex Process/Plutonium Oxide Recovery at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.000015 1.20xl0-12 3.60xi0·13 6.00xl0·8 5.63xi0·9 3.00xl0-12 

Explosion (Ion Exchange 0.0001 4.37xiQ·II 1.33xi0·11 2.14xl0·6 2.12xi0·7 1.12xl0·10 

Column) 

Criticality (Liquid) 0.0001 4.50xi0· 10 1.50xl0·10 0.0000145 1.45xl0·6 1.52xt0·9 

Fire 0.00061 1.46xi0·9 4.39x10-10 0.0000732 6.86xl0·6 3.66x10-9 

Earthquake 0.000182 2.24x10"9 4.54xiQ·IO 0.0001 6.48xi0·6 1.14xl0·6 

MEl = maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-160 Alternative 3 Accident Risks During Packaging at Rocky Flats and the 
Purex Process at Savannah River Site 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

Fluoride Residue (yr) 95%Met I 50% Met 95%Met I 50% Met 

Rocky Flats Packaging of Residue for Shipment to Savannah River Site 

All Residues 0.17 3.70x1o-s I 3.70xl0·9 0.000432 I 0.0000103 

Purex/Piutonium Metal Recovery at Savannah River Site F -Canyon 

All Residues 0.75 4.19xl0·9 I 1.15xl0·9 0.000176 I 0.0000144 

Purex/Piutonium Oxide Recovery at Savannah River Site H-Canyon 

All Residues 1.58 6.63xi0·9 I 1.67xi0·9 0.000301 I 0.0000237 

MEl =maximally exposed individal Met = meteorological data LCF =latent cancer fatality 
' Sum of postulated accident scenario risks 
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D.3.4.4.4 Alternative 4- Combination of Processing Technologies 

The fluoride residue is not under consideration for Alternative 4. 

D.3.4.5 Filter Media Residues 

D.3.4.5.1 Alternative 1- No Action 

The filter media residues processing technology considered for this alternative is neutralize/dry. This process 
will be conducted within glovebox lines in Building 371, Room 3701, at Rocky Flats. 

Table D-161 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of using the neutralization/dry processing technology for filter media residues. Table D-162 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from the 
accidental releases associated with using the neutralization/dry processing technology for filter media residues. 
The risks associated with this processing technology are summarized in Table D-163 and Table D-164. 

Table D-161 Filter Media Residue Accident Scenario Parameters 
ort e eutra Izatio ry rocess at oc ~ hN r .n/D P RkFI ats 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Filter Media Residues Banks (Jtrams) 

Explosion 0.00005 2 drums a 2 4,000 g 
Nuclear Criticality - - - -
Fire: 

a. Room 0.0005 5-day supply b 2 1,540 g 
b. Loading Dock 2.0x1o·6 4 drums c 0 6,000 2 

Spill: 
a. Room d - - - -
b. Glovebox 0.80 1 feed prep container 2 220 g 
c. Loading Dock 0.001 1 drum e 0 3,000 2 

Earthquake 0.000094 5-day supply b 0 1,540 g 
Aircraft Crash 0.00004 Consequences enveloped by the - -

earthouake. 
Accident Scenario DR ARF RF LPF Release Point 

Explosion 
""' 

1.0 0.001 O.Ql 2.0xl0-6 Elevated 
Nuclear Criticality 1 - - - - -
Fire: 

a. Room 1.0 0.006 O.Ql 0.10 Ground 
b. Loading Dock O.Ql 0.006 O.Ql 0.50 Ground 

Spill: 
a. Glovebox 1.0 l.Oxl0-6 g l.Og 2.0xl0-6 Elevated 
b. Loading Dock 0.25 l.Oxl0-6 g l.Og 0.10 Ground 

Earthquake 1.0 0.002 h 0.30 h 0.10 Ground 
Aircraft Crash i - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
• 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 

content 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
1 drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the neutralize/dry process in Building 371. 
The product of ARFxRF = l.Oxl0-6

• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
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Table D-162 Summary of the Accident Analysis Doses 
or e eu ra 1za 10 ry rocess a oc ~y a f th N t I' f n/D P tR k Fl ts 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 8.00xl0·8 Metal 2.40xl0·7 2.72xl0·8 0.00336 0.00008 2.00x1o·7 

Fire (Room) 0.00924 Metal 0.0333 0.00333 388 9.24 0.259 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 4.40xl0·10 Metal 1.32xl0·9 1.50xl0·10 0.0000185 4.40xlo-7 1.10xl0·9 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.0021 

Earthquake 0.122 Metal 0.439 0.0439 5,120 122 3.42 

MEl =maximally exposed individual Met= meteorological data 

Table D-163 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y f hN I' "n/DP RkFI ear or t e eutra 1zatio ry rocess at oc•y ats 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 6.00xl0- 15 6.80xl0- 16 8.40xlo-11 2.00xl0- 12 4.00xl0-15 

Fire (Room) 0.0005 8.32xlo-9 8.32xl0·10 0.000097 2.3lxl0-6 5.17xl0·8 

Fire (Dock) 2.0xl0·6 6.48xl0- 12 6.48xl0-13 7.56xl0·8 1.80xl0-9 4.03xlo- 11 

Spill (Glovebox) 0.80 5.28xl0· 13 5.98xl0-14 7.39xl0·9 1.76xl0-10 3.52xl0·13 

Spill (Dock) 0.001 1.35xl0·10 1.35xl0-11 1.58xl0·6 3.75xlo-s 8.40xlo-w 

Earthquake 0.000094 2.06xlo-s 2.06xl0·9 0.000241 5.73xl0-6 1.28xl0-7 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

T bl D 164 Alt a e - f 1 A "d tRi k D erna 1ve CCI en s s urm2 F"lt M d" R "d P I er e 1a es1 ue rocessm2 
Risks a 

Process MEI(LCF) Population (LCF) 
Filter Media Duration 

Residue (yr) 95%Met 50% Met 95%Met 

HEP A Filter Media 1.13 3.29xl0·8 3.29xl0·9 0.000384 
(IDC 338) 

HEP A Filter Media 0.02 5.82xl0·10 5.82xl0·11 6.79xl0·6 

(All other IDCs) 

FUL-FLO Filter 0.24 6.98xl0·9 6.98xl0· 10 0.0000815 
Media (IDC 331) 

All Filter Media 1.39 4.04xlo-s 4.04xl0-9 0.000472 
Residues 

MEl =maximally exposed individal Met= meteorological data LCF = latent cancer fatality 
• Sum of postulated accident scenario risks 
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50% Met 

9.13xi0·6 

1.62xl0-7 

1.94xi0·6 

0.0000112 

Worker (LCF) 

50% Met 

2.05xl0-7 

3.62xl0·9 

4.34xl0·8 

2.52xlo-7 



Apeendix D-Evaluation of Human Health Effects from Routine Processing/Storage Operations and Accidents 

D.3.4.5.2 Alternative 2- Processing without Plutonium Separation 

The filter media residues processing technologies considered for this alternative include calcination/ 
vitrification, blend down, and sonic wash. Only HEPA filter media can be processed using the calcination/ 
vitrification technology. All filter media can be processed using the blend down and the sonic wash 
technologies. The calcination/vitrification process will be performed at Rocky Flats in Building 707, Modules 
D, E, and F. The blend down process and the sonic wash process will be performed at Rocky Flats in Building 
371, Room 3701. Building 707 is under consideration as an alternate location for the blend down process. 
The accident analysis evaluates both the primary and alternate locations for the blend down process. 

Similar accidents are applicable to all of these technologies. Table D-165 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of processing filter media residues 
using the processing technologies at Rocky Flats. Table D-166 summarizes the consequences to the 
maximally exposed individual, the public, and workers resulting from the accidental releases associated with 
the processing of filter media residues. The risks associated with these processing technologies are 
summarized in Table D-167 and Table D-168. 

Table D-165 Filter Media Residue Accident Scenario Parameters for the Calcination/ 
V't 'fi t' Bl d D d S . W h P R k Fl I ri ICa IOn, en own, an ODIC as rocesses at oc•y ats 

Material at Risk (grams) 

Frequency HEPA Calcination/Vitrification Blend Down Sonic Wash 
Accident Scenario (per year) Fiker Media Residues Banks Process • Process • Process' 

Explosion 0.00005 2 drums • 0/2 f 4,000 g 4,000 g 4,000 g 

Nuclear Criticality ' - - - - - -

Fire: 
a. Room 0.0005 5-day supply • 2 4,810 g feed+ 1,948. 1,908 g feed+ 

3,206 g product • 1,074 g product i 
b. Loading Dock 2.0x1o·• 4 drums • 0 6,000 g 6,000 g 6,000 g powder 

Spill: 
a. Room 1 - - - - - -
b. Glovebox 0.80 1 feed prep container 2 83.5 g 23.2 g 214g 
c. Loading Dock 0.001 1 drum m 0 3,000 g 3,000 g 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply • 0 4,810 g feed+ 1,948 g N/A 

3,206 g product • 
b. Building 371 0.000094 5-day supply • 0 N/A N/A 1, 908 g feed + 

1,948 g 1,074 g product' 

Aircraft Crash: 
a. Building 707 0.00003 Consequences enveloped by - - - N/A 

the earthquake. 
b. Building 371 0.00004 The aircraft will not penetrate - N/A - -

the building wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.01 1.0 Ground 
b. Building 371 1.0 0.001 0.01 2.0x1o·• Elevated 

Nuclear Criticality ' - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.01 Ground 
b. Loading Dock 0.01 0.006 0.01 05.0 Ground 
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Accident Scenario DR ARF RF LPF Release Point 

Spill: 
a. Glovebox 1.0 l.Ox10'6 ' 1.0' 2.0xJo·• Elevated 
b. Loading Dock 0.25 l.OxJ0·6

' 1.0' 0.10 Ground 

Earthquake: 
a. Building 707 1.0 0.002 p 0.30 p 0.10 Ground 
b. Building 371 1.0 0.002 p 0.30 p 0.10 Ground 

Aircraft Crash: 
a. Building 707 • - - - - -
b. Building 371 ' - - - - -

N/A =not applicable DR= damage ratio ARF =airborne release fraction RF =respirable fraction LPF =leak path factor 
• Building 707, Modules D, E, and F. 

Building 371, Room 3701, or Building 707. 
Building 371. Room 3701. 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (1,000 g) for plutonium content. 
Building 707,0 HEPA Banks; Building 371,2 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification, blend down, and sonic wash technology assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
90% of the product is glass, 10% is powder. The effect of the vitrified product on the accident source term is negligible. The powder product is 
included in the feed accident source term. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
I drum at the maximum plutonium content level. 
The product of ARFxRF = l.OxJ0·6

• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-166 Summary of the Filter Media Residue Accident Analysis Doses for the 
C I . . n!V. ·r. Bl d D d S . W h P t R k Fl ts a cmatJo 1tr1 •cation, en own, an ODIC as rocesses a oc ~y a 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.04 Metal 0.096 0.0104 1,680 40.0 1.12 

Fire (Room) 0.0289 Metal 0.0693 0.0075 121 28.9 0.808 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xl0'10 Metal 5.34xJO·" 2.00x1o·" 2.51xl0·6 1.29x1o·7 3.17xiO·" 

Spill (Dock) 0.000075 Metal 0.000180 1.95x10'6 3.15 O.D75 0.00210 

Earthquake 0.381 Metal 0.914 0.0990 16,000 381 10.7 

Blend Down Process-Building 371 

Explosion 8.00xl0'8 Metal 2.40x10'7 2.72xl0·8 0.00336 0.00008 2.00x10·7 

Fire (Room) 0.0117 Metal 0.0421 0.00421 491 11.7 0.327 

Fire (Dock) 0.00180 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 4.64x10'11 Metal 1.39xl0·10 1.58xl0·11 1.95xl0·6 4.64xl0·8 1.16xl0·10 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.00210 

Earthquake 0.154 Metal 0.555 0.0555 6,480 !54 4.32 

Blend Down Process-Building 707 

Explosion 0.0400 Metal 0.0960 0.0104 1,680 40.0 1.12 

Fire (Room) 0.0117 Metal 0.0281 0.00304 491 11.7 0.327 

Fire (Dock) 0.00180 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 4.64xiO·" Metal 1.48x10'11 5.57xl0. 12 6.96x!0·7 3.57x1o·8 8.82x10'12 

Spill (Dock) 0.0000750 Metal 0.000180 0.0000195 3.15 0.0750 0.00210 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake 0.154 Metal 0.370 0.0401 6,480 154 4.32 

Sonic Wash Process 

Explosion 8.00xl0-8 Metal 2.40xl0-7 2.72xlo-s 0.00336 0.00008 2.00xl0-7 

Fire (Room) 0.0114 Metal 0.0412 0.00412 481 11.4 0.321 

Fire (Dock) 0.00180 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 4.28x!0-10 Metal 1.28xl0-9 1.46xl0-10 0.000018 4.28xl0-7 1.07xl0-9 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.00210 

Earthquake 0.151 Metal 0.544 0.0544 6,350 !51 4.23 

MEl = maximally exposed individual Met= meteorological data 

Table D-167 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per 
Y ~ th C I ' f n!V't 'fi f Bl d D d S . W h P t R k Fl ts ear or e a cma 10 1 ri 1ca Ion, en own, an ODIC as rocesses a oc ~y a 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 2.40x!0-9 2.60x!o-w 0.000042 l.OOx!0-6 2.24xl0-8 

Fire (Room) 0.0005 1.73xl0-8 1.88xl0-9 0.000303 7.22x!o-6 1.62xl0-7 

Fire (Dock) 2.0xl0-6 4.32xl0-12 4.68xl0-13 7.56xl0-8 1.80xl0-9 4.03x!o-" 

Spill (Glovebox) 0.80 2.14xl0-14 8.02xl0-15 l.OOxl0-9 5.14xl0-11 1.02xl0-14 

Spill (Dock) 0.0010 9.00xl0-11 9.75xl0-12 1.58xl0-6 3.75xl0-8 8.40xio-w 

Earthquake 0.0026 1.19xl0-6 1.29xl0-7 0.0208 0.000495 0.0000111 

Blend Down Process-Building 371 

Explosion 0.00005 6.00xl0- 15 6.80xl0-' 6 8.40xlo-" 2.00xl0- 12 4.00xl0-15 

Fire (Room) 0.0005 1.05xl0-8 1.05xl0-9 0.000123 2.92xl0-6 6.55xl0-8 

Fire (Dock) 2.0xl0-6 6.48xl0- 12 6.48xl0-13 7.56xi0-8 1.80xl0-9 4.03x!0- 11 

Spill (Glovebox) 0.80 5.57x!0-'4 6.3lxl0- 15 7.80xl0-10 1.86x!O-" 3.7lxl0-14 

Spill (Dock) 0.0010 1.35xl0-10 1.35x!0-11 1.58xl0-6 3.75xl0-8 8.40xl0-10 

Earthquake 0.000094 2.6lxl0-8 2.6lxl0-9 0.000305 7.25xi0-6 1.62xl0-7 

Blend Down Process-Building 707 

Explosion 0.00005 2.40x!0-9 2.60xl0- 10 0.0000420 I.OOxl0-6 2.24xl0-8 

Fire (Room) 0.0005 7.0lxi0-9 7.60xio-10 0.000123 2.92xi0-6 6.55xl0-8 

Fire (Dock) 2.0xi0-6 4.32xl0-' 2 4.68xl0-' 3 7.56xl0-8 1.80x!0-9 4.03xiO·" 

Spill (Glovebox) 0.8 5.94xl0-15 2.23x!0-'5 2.78xl0-10 1.43xiO·" 2.82x10-15 

Spill (Dock) 0.001 9.00x!O-" 9.75xl0- 12 1.58xl0-6 3.75xl0-8 8.40xl0-10 

Earthquake 0.0026 4.8lxl0-7 5.2lxl0-8 0.00842 0.000201 4.49xl0_6 

Sonic Wash Process 

Explosion 0.00005 6.00x!0-'5 6.80xi0- 16 8.40xiO·" 2.00xl0- 12 4.00x!0-' 5 

Fire (Room) 0.0005 1.03xl0-8 I.03x!0-9 0.00012 2.86xl0-6 6.4lx!0-8 

Fire (Dock) 2.0x!o-6 6.48xl0-12 6.48xl0-13 7.56xl0-8 1.80xl0-9 4.03xl0- 11 

Spill (Glovebox) 0.80 5.14xl0-13 5.82xl0-14 7.19xl0-9 1.7lxl0-10 3.42xl0-13 

Spill (Dock) 0.0010 1.35xl0-10 1.35xiO·" 1.58xl0-6 3.75xlo-s 8.40xl0-10 

Earthquake 0.000094 2.56x10-8 2.56xl0-9 0.000298 0.0000710 1.59xl0-7 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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T bl D 168 AI a e - ternative 2A "d CCI ent Risks D urmg F"l M d" R "d P 1 ter e Ia es1 ue rocessmg 

Risks 11 

Process MEI(LCF) Population (LCF) 
Filter Media Duration 

Residue (yr) 95%Met 50% Met 95%Met 

Calcination/Vitrification Process 

HEPA Filter 0.21 2.54xl0·7 2.75x10'8 0.00444 
Media (IDC 338) 

HEPA Filter 0.01 1.21xl0-8 1.31xl0-9 0.000211 
Media 
(All other IDCs) 

All HEP A Filter 0.22 2.66xl0-7 2.88x1o-s 0.00465 
Media Residues 

Blend Down Process- Building 371 

HEPA Filter 0.90 3.31xl0-8 3.31 xl0'9 0.000386 
Media (IDC 338) 

HEPA Filter 0.02 7.35xl0- 10 7.35xl0- 11 8.58xto·6 

Media 
(All other IDCs) 

Ful Flo Filter 0.19 6.99xl0-9 6.99xl0-10 0.0000815 
Media (IDC 331) 

All Filter Media 1.11 4.08xto-s 4.08xl0-9 0.000476 
Residues 

Blend Down Process - Building 707 

HEPA Filter 0.90 4.42xl0-7 4.79xl0-8 0.00773 
Media (IDC 338) 

HEPA Filter 0.02 9.82xl0-9 1.06xl0-9 0.000172 
Media 
(All other IDCs) 

Ful Flo Filter 0.19 9.33xl0-8 l.Olxl0-8 0.00163 
Media (IDC 331) 

All Filter Media 1.11 5.45xto·7 5.90xl0-8 0.00954 
Residues 

Sonic Wash Process 

HEPA Filter 0.58 2.09xto-s 2.09xto·9 0.000244 
Media (IDC 338) 

HEPA Filter 0.01 3.60xto· 10 3.60xl0-11 4.20xl0-6 

Media 
(All other IDCs) 

Ful flo Filter 0.13 4.68xl0-9 4.68xl0-10 0.0000546 
Media (IDC 331) 

All Filter Media 0.72 2.59xl0-8 2.59xl0-9 0.000303 
Residues 

MEl =maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 
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50% Met 

0.000106 

5.03xl0-6 

0.000111 

9.19xl0-6 

2.04xto·7 

1.94xl0-6 

0.0000113 

0.000184 

4.09xl0-6 

0.0000389 

0.000227 

5.80xto·6 

l.OOxl0-7 

1.30xl0-6 

7.20xto·6 

Worker (LCF) 

50% Met 

2.37x1o-6 

1.13x10-7 

2.48xl0-6 

2.06x10-7 

4.58xto·9 

4.35xl0-8 

2.54xl0-7 

4.12xl0-6 

9.16xlo-s 

8.70x10-7 

5.09x10-6 

1.30x10'7 

2.24xto·9 

2.9lxl0-8 

1.6lxl0-7 



Apeendix D- Evaluation of Human Health Ef[ects from Routine Processing/Storage Operations and Accidents 

D.3.4.5.3 Alternative 3- Processing with Plutonium Separation 

The filter media residues processing technology considered for this alternative is mediated electrochemical 
oxidation. Most of the mediated electrochemical oxidation process will be performed at Rocky Flats in 
Building 371, Room 3701. The final calcination in the process will be performed at Rocky Flats in 
Building 707A, Module J. 

Similar accidents are applicable to the mediated electrochemical oxidation processes in both buildings. 
Table D-169 provides the applicable accident scenarios, assumptions, and parameters used in determining 
the impact of processing filter media residues using the mediated electrochemical oxidation technology at 
Rocky Flats. Table D-170 summarizes the consequences to the maximally exposed individual, the public, 
and workers resulting from the accidental releases associated with the processing of filter media residues. The 
risks associated with this processing technology are summarized in Table D-171 and Table D-172. 

Table D-169 Filter Media Residue Accident Scenario Parameters 
f th M d" t dEl t h . I 0 "d f P t R k Fl ts or e e 1a e ec roc em1ca XI a Ion rocess a oc "Y a 

Material at Risk (grams) 

Frequency HEPA MEOProcess 

Accident Scenario (per year) Filter Media Residues Banks Building 371 Building 707 A • 
Explosion (Acetylene) 0.00005 2 drums b 2/0 c 4,000 g powder 2,000 g 

Explosion (Ion Exchange 0.0001 Solution 2 0.245 mgd N/A 
Column) 

Nuclear Criticality e 0.0001 Solution 2 1.0x1019 fissions N/Ar 

Fire: 
a. Room 0.0005 5-day SUfpJy g 2 5,572 g 6,000 g 
b. Loading Dock 2.0x10·6 4drums 0 6,000 g 4,000 g 

Spill: 
a. Roomi - - - - -
b. Glovebox 0.80 I feed prep container 2 200g 1,000 g 
c. Loading Dock 0.0010 I drum k 0 3,000 g 1,000 g 

Earthquake: 
a. Building 371 0.000094 5-day supply 8 0 5,572 g N/A 
b. Building 707 A 0.0026 5-d<l,Y supply 8 0 N/A 6,000 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences - N/A -
enveloped by the 
earthauake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion (Acetylene): 
a. Building 707 A 1.0 0.001 0.01 1.0 Ground 
b. Building 371 1.0 0.001 0.01 2.0xl0·6 Elevated 

Explosion (Ion Exchange Column) 1 1.0 1.0 1.0 1.0 Elevated 
Nuclear Criticality e. r - - - - Elevated 

Fire: 
a. Room 1.0 0.0060 0.01 0.10 Ground 
b. Loading Dock 0.01 0.0060 0.01 0.50 Ground 

Spill: 
a. Glovebox 1.0 l.Ox10'6 m 1.0 m 2.0x10'6 Elevated 
b. Loading Dock 0.25 l.Ox!0'6 m 1.0 m 0.10 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 d 0.30 d 0.10 Ground 

Aircraft Crash: 
a. Building 707 A " - - - - -
b. Building_371 P - - - - -
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MEO = mediated electrochemical oxidation N/ A = not applicable DR = damage ratio ARF = airborne release fraction 
RF = respirable fraction LPF = leak path factor 

j 

k 

I ,000-g product container transported from Building 37I to Building 707 A for processing. 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (I ,000 g) for plutonium 
content. 
Building 707A, 0 HEPA Banks; Building 37I, 2 HEPA Banks. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
O.OOOI92 = 0.000792). 
Refer to Table D-28 for Building 37I mediated electrochemical oxidation criticality accident source term. 
The wet nuclear criticality is not a viable accident scenario for the mediated electrochemical oxidation process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
I drum at the maximum plutonium content level. 

m 
Respirable source term value in milligrams of plutonium released up the stack. 
The product of ARFxRF = I.Ox!0-6

• 

Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-170 Summary of the Accident Analysis Doses 
or e e Ia e ec roc em1ca XI a IOn rocess a oc "Y a ~ th M d' t dEl t h I 0 'd f P t R k Fl ts 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00xl0-8 Metal 2.40xl0-7 2.72xl0-8 0.00336 0.00008 2.00xio-7 

(Acetylene) 

Explosion (Ion 0.000245 Metal 0.000735 0.0000833 10.3 0.245 0.000613 
Exchange Column) 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 0.321 

Fire (Room) 0.0334 Metal O.I20 O.OI2 1,400 33.4 0.936 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 4.00xl0- 10 Metal 1.20xl0-9 1.36xlo-10 0.0000168 4.00xio-7 l.OOxi0-9 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.I5 0.075 0.0021 

Earthquake 0.441 Metal 1.59 O.I59 I8,500 441 12.4 

Building 707 A 

Explosion 0.02 Oxide 0.024 0.0026 500 12.0 0.420 
(Acetylene) 

Fire (Room) 0.036 Oxide 0.0432 0.00468 900 21.6 0.756 

Fire (Dock) 0.0012 Oxide O.OOI44 O.OOOI56 30.0 0.720 0.0252 

Spill (Giovebox) 2.00xl0-9 Oxide 3.20xl0-10 1.20xl0-10 O.OOOOI74 9.00xl0-7 2.80xl0- 10 

Spill (Dock) 0.000025 Oxide 0.00003 3.25xio-6 0.625 0.015 0.000525 

Earthquake 0.475 Oxide 0.570 0.0618 11,900 285 9.98 

MEl = maximally exposed individual Met= meteorological data 
a l.Oxl019 fissions. 
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Table D-171 Summary of the Accident Analysis Risks in Terms of Latent Cancer Fatalities per Year 
f h M d" dEl h . I 0 "d . P R k Fl ort e e 1ate ectroc em1ca XI ation rocess at oc •Y ats 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 0.00005 6.00xl0-15 6.80xl0- 16 8.40xlo-11 2.00xl0-12 4.00xl0-15 

Explosion (Ion Exchange 0.0001 3.68xl0·11 4.17xl0-12 5.15xl0'7 1.23xl0·8 2.45xl0-11 

Column) 

Criticality (Liquid) 0.0001 3.95xl0·8 5.50xl0'9 0.000349 0.0000126 1.28xl0·8 

Fire(Room) 0.0005 3.0lxl0·8 3.0lxl0-9 0.000351 8.36xl0'6 1.87xlo-7 

Fire (Dock) 2.0x10·6 6.48xl0-12 6.48xl0-13 7.56xlo-s 1.80xl0·9 4.03xlo- 11 

Spill (Glovebox) 0.80 4.80xl0-13 5.44xl0-14 6.72xl0·9 1.60xl0·10 3.20xl0-13 

Spill (Dock) 0.001 1.35xl0-10 1.35xl0-11 1.58xl0·6 3.75xlo-s 8.40xlo- 10 

Earthquake 0.000094 7.47xlo-s 7.47xl0'9 0.000871 0.0000207 4.65xl0·7 

Building 707 A 

Explosion (Acetylene) 0.00005 6.00xl0·10 6.50xl0· 11 0.0000125 3.00xl0'7 8.40xlo-9 

Fire(Room) 0.0005 1.08xl0-8 1.17xl0-9 0.000225 5.40xl0'6 1.5lxl0-7 

Fire (Dock) 2.0x10·6 1.44xl0·12 1.56xl0-13 3.00xlo-s 7.20xlo-10 2.02x1o· 11 

Spill (Glovebox) 0.80 1.28xl0-13 4.80xl0-14 6.96xl0·9 3.60xl0·10 8.96xl0-14 

Spill (Dock) 0.001 1.50xl0-11 1.63xl0-12 3.13xl0-7 7.50xl0·9 2.10x1o·10 

Earthquake 0.0026 7.4lxl0·7 8.03xlo-s 0.0154 0.000371 0.0000104 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-172 Alternative 3 Accident Risks During Mediated Electrochemical Oxidation Processing 
at R k Fl oc •Y ats 

Risks" 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Filler Media .·· Durtllion 

Residue (yr) '95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

HEPA Filter Media 0.31 4.48xlo-s 4.96xl0'9 0.000488 0.0000129 2.06xlo-7 

(IDC 338) 

HEPA Filter Media 0.01 1.44xl0-9 1.60xl0'10 0.0000157 4.18xl0·7 6.66xl0·9 

(All other IDCs) 

Ful Flo Filter 0.07 l.Olxl0'8 1.12xl0·9 0.00011 2.92xl0·6 4.66xlo-s 
Media (IDC 331) 

All Filter Media 0.39 5.63xlo-s 6.24xl0·9 0.000614 0.0000162 2.59xlo-7 

Residues 

Building 707 A 

HEPA Filter Media 0.38 2.86xl0-7 3.10xlo-s 0.00596 0.000143 4.00xlo-6 

(IDC 338) 
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Risks" 

Process MEI(LCF) Population (LCF) 
Filter Media Duration 

Residue (yr) 95%Met 50% Met 95%Met 

HEP A Filter Media 0.01 7.53xl0·9 8.15xl0·10 0.000157 
(All other IDCs) 

Ful Flo Filter 0.08 6.02xl0·8 6.52xl0·9 0.00125 
Media (IDC 331) 

All Filter Media 0.47 3.54x10·7 3.83xlo-s 0.00737 
Residues 

Buildings 371 and 707 A 

HEP A Filter Media - 3.3lxl0"7 3.59xl0·8 0.00645 
(IDC 338) 

HEP A Filter Media - 8.97xl0"7 9.75xl0·10 0.000173 
(All other IDCs) 

Ful Flo Filter - 7.03xl0·8 7.64xl0·9 0.00136 
Media (IDC 331) 

All Filter Media - 4.10x10·7 4.46xl0·8 0.00798 
Residues 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.5.4 Alternative 4- Combination of Processing Technologies 

50% Met 

3.76xl0·6 

0.0000301 

0.000177 

0.000156 

4.18xl0·6 

0.000033 

0.000193 

Worker (LCF) 

50% Met 

1.05xl0·7 

8.43x!o·7 

4.95xl0·6 

4.2lxl0·6 

1.12x10·7 

8.90x10·7 

5.2lxl0·6 

The full flow filter media residue, IDC 331, is not under consideration for Alternative 4. The high-efficiency 
particulate air filter media residue processing technologies considered for Alternative 4 are the neutralization/ 
dry process for IDC 338 and the repackaging process for all other IDCs. The neutralization/dry process 
technology accident descriptions, consequences and risks are identical to those presented in Section D .3 .4.5 .1, 
Alternative 1 -No Action. Refer to Section D.3.4.5.1 for details. 

The repackaging process will be performed in Rocky Flats Building 707, Module E. Table D-173 provides the 
applicable accident scenarios, assumptions, and paramenters used in determining the impacts of repackaging 
the high-efficiency particulate air filter media residue (not including IDC 338) at Rocky Flats. Table D-174 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from the 
accidental releases associated with the repackaging of this high-efficiency particulate air filter media residue. 
The risks associated with repackaging are presented in Table D-17 5 and are summarized for the processing of 
all filter media residue in Table D-176. 

Table D-173 High-Efficiency Particulate Air Filter Media Residue (IDC 338 excluded) Accident 
S . P f h R k Pr tR k Fl ts cenar10 arameters or t e epac agmg ocessa oc>y a 

Accident Scenario Frequency HEPA Filter Media Residue HEPABanks Material at Risk (grams) 
(per year) 

Explosion 0.00005 2 drums a 2 400g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 1,856 g 
b. Loading Dock 2.0xl0·6 4 drums a 0 800g 
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Accident Scenario Frequency HEPA Filter Media Residue HEPABanks Material at Risk (grams) 
(per year) 

Spill: 
a. Room d - -
b. Glovebox 0.8 1 feed prep container 2 
c. Loading Dock 0.001 1 drum e 0 

Earthquake 0.0026 5-day supply c 0 

Aircraft Crash - Conseuences enveloped by -
the earthquake. 

Accident Scenario DR ARF RF LPF 

Explosion 1.0 0.001 0.01 1.0 

Nuclear Criticality - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 
b. Loading Dock 0.01 0.006 0.01 0.5 

Spill: 
a. Glovebox 1.0 l.Ox10·6r l.Or 2.0x10·6 

b. Loading Dock 0.25 l.Ox10·6f l.Or 0.1 

Earthquake 1.0 0.002 g 0.3 g 0.1 

Aircraft Crash h - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
• Each drum with a plutonium content levelof 200 g. 

The wet criticality is not a viable accident scenario for this process. 
3-day supply of feed and 2-day supply of product. 
Materials are opened in a g1ovebox. No room spill is considered. 
1 drum with a plutonium content level of 200 g. 
The product of ARFxRF = l.Ox10·6. 

-
23.2 g 
200g 

1,856 g 

-

Release Point 

Ground 

-

Ground 
Ground 

Elevated 
Ground 

Ground 

-

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 

Table D-174 Summary of the HEPA Filter Media Residue (IDC 338 excluded) Accident Doses 
f th R k P tR k Fl ts or e epac agmg rocess a oc ~y a 

Accident Scenario Building Source MEI(rem) Population (person-rem) Worker 
Term (rem) 

(grainS) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00400 Metal 0.00960 0.00104 168 4.00 0.112 

Fire (Room) 0.0111 Metal 0.0267 0.00290 468 11.1 0.312 

Fire (Dock) 0.000240 Metal 0.000576 0.0000624 10.1 0.240 0.00672 

Spill (Glovebox) 4.64x10· 11 Metal 1.48x10.11 5.57x10.12 6.96x10·7 3.57x10-8 8.82x10-12 

Spill (Dock) 5.00x10-6 Metal 0.0000120 1.30x10-6 0.0210 0.00500 0.000140 

Earthquake 0.147 Metal 0.353 0.0382 6,170 147 4.12 

MEl= maximally exposed individual Met= meteorological data 
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Table D-17 5 Summary of the Repackaging Process Accident Analysis Risks 
m ermso a en ancer a 1 1es per y_ear . T fL t t C F tarf 

Accident Scenario Accident Frequency MEI(rem) Population (person-rem) Worker 
(per year) (rem) 

95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 2.40xJO·IO 2.60xJ0·11 4.20xl0-6 l.OOxJ0-7 2.24xl0·9 

Fire (Room) 0.0005 6.68xl0·9 7.24xl0·10 0.000117 2.78xlo-6 6.24xJ0·8 

Fire (Dock) 2.0xl0·6 5.76xl0·13 6.24xl0-14 l.Olxi0-8 2.40xl0· 10 5.38xl0-12 

Spill (Giovebox) 0.8 5.94xl0-15 2.23x10-15 2.78xlo-•o 1.43xl0·11 2.82xlo-•s 

Spill (Dock) 0.001 6.00xl0-12 6.50xl0-13 1.05xl0·7 2.50xi0·9 5.60xJO·II 

Earthquake 0.0026 4.59xl0·7 4.97xl0·8 0.00803 0.000191 4.28xi0·6 

MEl= maximally exposed individual Met = meteorological data LCF = latent cancer fatality 

T bl D-176 Alt f 4 A . d t Ri k D . F·lt M d. R . d P a e erna 1ve CCI en s s unn2 1 er e 1a es1 ue rocessm2 

Risks• 

Process MEI(LCF) Popullition (LCF) 
Filter Media Duration .. 

Residue (yr) 95%Met 50% Met 95%Met 

HEPA Filter 1.13 3.29xl0·8 3.29xl0·9 0.000384 
Media (IDC 338) 

HEPA Filter 0.021 9.78xl0'9 1.06xl0·9 0.000171 
Media 
(All other IDCs) 

Sum 1.51 4.27xJ0·8 4.35xl0·9 0.000555 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.6 Sludge Residues 

D.3.4.6.1 Alternative 1-NoAction 

50% Met 

9.13xl0·6 

4.07x10-6 

0.0000321 

Worker (LCF) 

50% Met 

2.05xlo-7 

9.12xlo-s 

2.96xJ0·7 

The sludge residues processing technology considered for this alternative is filter/dry. The processing of the 
sludge residues will be conducted within glovebox lines at Rocky Flats in Building 371, Room 3701. 

Table D-177 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of the filter/dry processing of sludge residues at Rocky Flats. Table D-178 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of sludge residues at Rocky Flats. The risks associated with this 
processing technology are summarized in Table D-179 and Table D-180. 
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Table D-177 Sludge Residue Accident Scenario Parameters for the 
I er r rocess a oc •Y a F"lt ID P t R k Fl ts 

Material at Risk 
(grams) 

Sludge 
Residue Sludge 
(IDCs Residue 

Frequency 089,099, (All other 
Accident Scenario (per year) Sludge Residues HEPABanks 332) IDCs) 

Explosion 0.00005 2 drums a 0 4,000 g 4,000 g 

Nuclear Criticality - - - - -

Fire: 
a. Room 0.0005 5-day supply b 2 1,827 g 2,426 g 
b. Loading Dock 2.0xl0·6 4 drums c 0 6,000g 6,000g 

Spill: 
a. Room 0.008 1 container at the 2 600g 600 g 

maximum limit d 

b. Glovebox 0.8 1 feed prep container 2 87 g 89 g 
c. Loading Dock 0.001 1 drum e 0 3,000 g 3,000 g 

Earthquake 0.000094 5-day supply b 0 1,827 g 2,426 g 

Aircraft Crash 0.00004 Consequences enveloped - - -
by the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.10 2.0x10·6 Elevated 

Nuclear Criticality r - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Room 1.0 0.00002 0.5 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.5 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.5 0.1 Ground 

Earthquake 1.0 0.002 g 0.3 g 0.1 Ground 

Aircraft Crash h - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level ( 1,000 g) for plutonium 
content 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
1 drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the filter/dry process in Building 371. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
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Table D-178 Summary of the Sludge Residue Accident Analysis Doses for the 
1 er ry rocess at oc ~y as F"lt ID P R k Fl t 

ME/ Population Worker 
Building Source Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Process Sludge Residue (IDCs 089, 099, 332) 

Explosion 8.00xl0·7 Metal 2.40xl0·6 2.72xl0·7 0.0336 0.0008 2.00xl0·6 

Fire (Room) 0.011 Metal 0.0395 0.00395 460 11.0 0.307 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.8 0.0504 

Spill (Room) 1.20xl0·8 Metal 3.60xl0·8 4.08xl0·9 0.000504 0.000012 3.00xl0·8 

Spill (Glovebox) 1.74xl0·9 Metal 5.22xl0"9 5.92xl0· 10 0.0000731 1.74xl0·6 4.35xl0·9 

Spill (Dock) 0.003 Metal O.Dl08 0.00108 126 3.0 0.084 

Earthquake 0.145 Metal 0.521 0.0521 6,080 145 4.05 

Process Sludge Residue (All other IDCs) 

Explosion 8.00xl0·7 Metal 2.40xl0·6 2.72xl0·7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.0146 Metal 0.0524 0.00524 611 14.6 0.408 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20xl0·8 Metal 3.60xl0·8 4.08xl0·9 0.000504 0.000012 3.00xl0·8 

Spill (Glovebox) 1.78xl0·9 Metal 5.34xl0·9 6.05xl0· 10 0.0000748 1.78x10.6 4.45xl0·9 

Spill (Dock) 0.003 Metal O.Dl08 0.00108 126 3.00 0.084 

Earthquake 0.192 Metal 0.692 0.0692 8,070 192 5.38 

MEl= maximally exposed individual Met= meteorological data 

Table D-179 Summary of the Sludge Residue Accident Analysis Risks in Terms of Latent Cancer 
F t l"f Y f th F"lt 1D P t R k Fl ts a a 1 les_l!er ear or e I er ry rocess a oc >Y a 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Process Sludge Residue (IDCs 089, 099, 332) 

Explosion 0.00005 6.00xJ0· 14 6.80x10-15 8.40xJO·IO 2.00xJO·II 4.00xl0.14 

Fire (Room) 0.0005 9.87xl0·9 9.87x10· 10 0.000115 2.74xl0·6 6.14xl0·8 

Fire (Dock) 2.0xl0·6 6.48xl0- 12 6.48xl0-13 7.56xl0·8 1.80xl0·9 4.03xiO·II 

Spill (Room) 0.008 1.44xl0·13 1.63xl0-14 2.02xl0·9 4.80xiO·II 9.60xl0- 14 

Spill (Glovebox) 0.8 2.09xl0- 12 2.37xl0- 13 2.92xl0·8 6.96xl0·10 1.39xl0-12 

Spill (Dock) 0.001 5.40xlo·9 5.40xl0· 10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.000094 2.45xl0·8 2.45xi0·9 0.000286 6.80x10·6 1.52xi0·7 

Process Sludge Residue (all other IDCs) 

Explosion 0.00005 6.00x10. 14 6.80x10. 15 8.40x10"10 2.00xl0. 11 4.00xl0. 14 

Fire (Room) 0.0005 1.3lxi0·8 1.31xl0·9 0.000153 3.64xi0·6 8.15x1o-s 

Fire (Dock) 2.0xl0·6 6.48xl0- 12 6.48xl0- 13 7.56xl0·8 1.80xl0·9 4.03xl0·11 

Spill (Room) 0.008 1.44xl0·13 1.63xl0·14 2.02xl0·9 4.80xl0. 11 9.60xl0-14 

Spill (Giovebox) 0.80 2.14xl0. 12 2.42xl0- 13 2.99xl0·8 7.12xl0· 10 1.42xi0·12 

Spill (Dock) 0.001 5.40xl0·9 5.40xlO·IO 0.000063 1.50xl0·6 3.36xi0·8 

Earthquake 0.000094 3.25xl0·8 3.25xl 0"9 0.000379 9.03xl0·6 2.02xl0·7 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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a e -T bl D 180 AI ternative 1A "d CCI ent RikD s s urm2 u 12e es1 ue Sl d R "d P rocessm2 
Risks a 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Sludge Residue (yr) 95%Met 50% Met 95%Met 

IDCs 089, 099, 332 0.01 3.98xl0·10 3.98x1o·" 4.64x10"6 

All other IDCs 0.20 1.02x10·8 1.02xl0·9 0.000119 

All Residues 0.21 1.06xl0·8 1.06x10·9 0.000124 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.6.2 Alternative 2- Processing without Plutonium Separation 

50% Met 50% Met 

1.10x10·7 2.47x10"9 

2.83xl0·6 6.35x10·8 

2.94xl0·6 6.60xl0·8 

The sludge residues processing technologies considered for this alternative are calcination/vitrification and 
blend down. The calcination/vitrification process will be performed at Rocky Flats in Building 707, Modules D, 
E, and F. The blend down process will be performed at Rocky Flats in Building 707, Module E. Building 371 
is under consideration as an alternate location for the blend down process. The accident analysis evaluates both 
the primary and alternate locations for the blend down process. Similar accidents are applicable to both these 
technologies. Table D-181 provides the applicable accident scenarios, assumptions, and parameters used in 
determining the impact of sludge processing technologies at Rocky Flats. Table D-182 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of sludge residues. The risks associated with these processing 
technologies are summarized in Table D-183 and Table D-184. 

Table D-181 Sludge Residue Accident Scenario Parameters for the 
a cmatio I ri ICa 10n rocess an en own rocess at oc t:y C I . . n!V"t "fi f P d Bl d D P R k Fl ats 

Material at Risk (grams) 

Blend Down Process b 

Blend 
Down Blend 

Calcination/ Process Down 
Frequency HEPA Vitrification (IDCs089, Process (All 

Accident Scenario (per year) Sludge Residues Banks Process • 099 332) otheriDCs) 
Explosion 0.00005 2 drums c 2/0 d 4,000g 4,000 g 4,000g 
Nuclear Criticality' - - - - - -
Fire: 
a. Room 0.0005 5-day supply r 2 4,810 g feed+ 551 g 8,016 g 

b. Loading Dock 2.0x10·6 4 drums h 0 
3,206 g product g 

6,000 g 6,000 g 6,000 g 

Spill: 
a. Room 0.008 1 container at the 

maximum limit i 
2 600 g 600 g 600g 

b. Glovebox 0.8 1 feed prep container 2 83.5 g 83.5 g 83.5 g 
c. Loading Dock 0.001 1 drum • 0 3,000 g 3,000 g 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply r 0 4,810 g feed + 551 g 8,016g 

b. Building 371 0.000094 5-day supply r 0 
3,206 g product g 

N/A 551g_ 8,016 _g_ 
Aircraft Crash: 

a. Building 707 0.00003 Consequences enveloped - - - -
by the earthquake. 

b. Building 371 0.00004 The aircraft will not - - - -
penetrate the building 
walls. 
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Accident Scenario DR ARF RF LPF Release Point 
Explosion: 
a. Building 707 1 0.001 0.1 1 Ground 
b. Building 371 1 0.001 0.1 2.0xJ0·6 Elevated 

Nuclear Criticality' - - - - -
Fire: 

a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
2.0x10·6 a. Room 1.0 0.00002 0.50 Elevated 

b. Glovebox 1.0 0.00002 0.50 2.0xl0·6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake 1.0 0.002 1 0.30 1 0.10 Ground 

Aircraft Crash 
a. Building 707 m - - - - -
b. Buildind71" - - - - -

DR= damage ratio ARF =airborne release fraction RF =respirable fraction LPF =leak path factor 
• Building 707, Modules D, E, and F, or Building 707. 

Building 707, Module E. 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (I ,000 g) for plutonium content. 
Building 371,2 HEPA Banks; Building 707,0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification and blend down technology assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
Add 0.000192 to all (ARFxRF) values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 
= 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-182 Summary of the Sludge Residue Accident Analysis Doses for the 
a cmatio 1tr1 Ication rocessan en own rocess at oc ~y C I . . nN" "fi P d Bl d D P R k Fl ats 

Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0289 Metal 0.0693 0.0075 1,210 28.9 0.808 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20x10·8 Metal 3.84x10·9 l.44x10·9 0.00018 9.24x1o·6 2.28x10"9 

Spill (Glovebox) l.67x10·9 Metal 5.34xl0" 10 2.00x1o·10 0.0000251 l.29x10·6 3.17x10.10 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.381 Metal 0.914 0.099 16,000 381 10.7 

Blend Down Process (IDCs 089, 099, 332)-Building 707 

Explosion 0.400 Metal 0.96 0.104 16,800 400 11.2 

Fire (Room) 0.00331 Metal 0.00793 0.00086 139 3.31 0.0926 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20x10·8 Metal 3.84x10.9 l.44x10.9 0.00018 9.24xl0·6 2.28x10"9 

Spill (Glovebox) l.67x10.9 Metal 5.34x10· 10 2.00x10·10 0.0000251 1.29xl0·6 3.17xl0·10 

Spill (Dock) 0.00300 Metal 0.0072 0.00078 . 126 3.0 0.084 

Earthquake 0.0436 Metal 0.105 0.0113 1,830 43.6 1.22 

Blend Down Process (All other IDCs)-Building 707 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0481 Metal 0.115 0.0125 2,020 48.1 1.35 
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Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20x10·8 Metal 3.84xl0·9 1.44xl0·9 0.00018 9.24x10-6 2.28xl0·9 

Spill (Glovebox) 1.67x1o-9 Metal 5.34xlo-10 2.00xl0-10 0.0000251 1.29xl0-6 3.17xl0-10 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.635 Metal 1.52 0.165 26,700 635 17.8 

Blend Down Process (IDCs 089, 099, 332)-Building 371 

Explosion 8.00xlo-7 Metal 2.40xl0·6 2.72xlo-7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.00331 Metal 0.0119 0.00119 139 3.31 0.0926 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.8 0.0504 

Spill (Room) 1.20x10·8 Metal 3.60x10-8 4.08x1o-9 0.000504 0.000012 3.00xl0-8 

Spill (Glovebox) 1.67xl0·9 Metal 5.0lxl0-9 5.68xlo-10 0.0000701 1.67xl0-6 4.18xl0-9 

Spill (Dock) 0.003 Metal O.QI08 0.00108 126 3.00 0.084 

Earthquake 0.0436 Metal 0.157 0.0157 1,830 43.6 1.22 

Blend Down Process (All other IDCs)-Building 371 

Explosion 8.00x10·7 Metal 2.40x10"6 2.72xiQ·7 0.0336 0.000800 2.00x10·6 

Fire (Room) 0.0481 Metal 0.173 O.Ql73 2,020 48.1 1.35 

Fire (Dock) 0.00180 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20x10-8 Metal 3.60xl0·8 4.08x1o-9 0.000504 0.0000120 3.00xl0-8 

Spill (Glovebox) 1.67xl0·9 Metal 5.Qlxl0·9 5.68xl0·10 0.0000701 1.67xl0·6 4.18xl0·9 

Spill (Dock) 0.00300 Metal O.Ql08 0.00108 126 3.00 0.0840 

Earthquake 0.635 Metal 2.29 0.229 26,700 635 17.8 

MEl= maximally exposed individual Met= meteorological data 

Table D-183 Summary of the Sludge Residue Accident Analysis Risks in Terms of Latent Cancer 
F rt' Y ~ h C I . t' n!V"t "fi • P d Bl d D P R k Fl ata 11es per ear ort e a cma 10 1 r1 •cation rocessan en own rocess at oc •Y ats 

MEl Population Worker 

Accident Frequency 
(LCF/yr) (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 2.40xl0-8 2.60xlo-9 0.00042 0.00001 2.24x10·7 

Fire (Room) 0.0005 1.73xl0·8 1.88xl0·9 0.000303 7.22xl0-6 1.62x10·7 

Fire (Dock) 2.0x10·6 4.32xl0-12 4.68x1o-n 7.56xl0·8 1.80x10-9 4.03xiQ·II 

Spill (Room) 0.008 1.54x10-14 5.76x10-15 7.20x1o-10 3.70xl0-11 7.30x10-15 

Spill (Glovebox) 0.80 2.14xl0·13 8.02x10.14 1.00x1o·8 5.14x10-10 1.02xl0-13 

Spill (Dock) 0.001 3.60xl0·9 3.90xl0-10 0.000063 1.50x10-6 3.36x10·8 

Earthquake 0.0026 8.23xl0·6 1.29x1o-7 0.0208 0.000495 0.0000111 

Blend Down Process (IDCs 089, 099, 332)-Building 707 

Explosion 0.00005 2.40xl0·8 2.60x10-9 0.00042 0.00001 2.24x10·7 

Fire (Room) 0.0005 1.98x10-9 2.15xto·10 0.0000347 8.27x1o-7 1.85xl0·8 

Fire (Dock) 2.0xl0·6 4.32xl0-12 4.68xl0-13 7.56xl0·8 1.80xl0·9 4.03xl0· 11 

Spill (Room) 0.008 1.54x10-14 5.76xl0-15 7.20xl0- 10 3.70xl0·11 7.30xl0-15 

Spill (Glovebox) 0.8 2.14xl0·13 8.02xl0-14 l.OOxlo-8 5.14xl0·10 1.02xl0-13 
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ME/ Population Worker 

Accident Frequency 
(LCF/yr) (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Dock) 0.001 3.60xlo·9 3.90xlo·10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.0026 1.36x10·7 1.48xl0·8 0.00238 0.0000567 1.27xl0·6 

Blend Down Process (All other IDCs)-Building 707 

Explosion 0.00005 2.40x10·8 2.60xl0·9 0.00042 0.00001 2.24xlo·7 

Fire (Room) 0.0005 2.89x10·8 3.13xl0-9 0.000505 0.000012 2.69x10·7 

Fire (Dock) 2.0xl0·6 4.32xl0-12 4.68xl0·13 7.56xl0·8 1.80xl0·9 4.03xl0. 11 

Spill (Room) 0.008 1.54xl0-14 5.76xl0-15 7.20xl0· 10 3.70xl0-11 7.30xl0-15 

Spill (Glovebox) 0.80 2.14xl0- 13 8.02xl0-14 l.OOxl0-8 5.14xl0·10 1.02x10·13 

Spill (Dock) 0.001 3.60x10·9 3.90xlo·10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.0026 1.98xl0·6 2.15x10·7 0.0347 0.000825 0.0000185 

Blend Down Process (IDCs 089, 099, 332)-Building 371 

Explosion 0.00005 6.00xl0-14 6.80xl0- 15 8.40xl0· 10 2.00x10· 11 4.00xl0-14 

Fire (Room) 0.0005 2.98x10·9 2.98xl0·10 0.0000347 8.27x10·7 1.85xl0·8 

Fire (Dock) 2.0xl0·6 6.48xl0-12 6.48xl0·13 7.56x10·8 l.80x10·9 4.03x10· 11 

Spill (Room) 0.008 1.44xl0-13 1.63xl0·14 2.02x10·9 4.80xl0-11 9.60x10-14 

Spill (Glovebox) 0.8 2.00xl0-12 2.27x10. 13 2.8lxlo-s 6.68x10· 10 1.34xl0·12 

Spill (Dock) 0.001 5.40xl0·9 5.40xl0·10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.000094 7.38x10·9 7.38xl0" 10 0.0000861 2.05xlo-6 4.59x10·8 

Blend Down Process (All other IDCs) -Building 371 

Explosion 0.00005 6.00xl0-14 6.80xl0-15 8.40xl0·10 2.00xl0-11 4.00xl0-14 

Fire (Room) 0.0005 4.33x10·8 4.33xl0·9 0.000505 0.0000120 2.69xl0·7 

Fire (Dock) 2.0xl0·6 6.48xl0-12 6.48xl0-13 7.56xl0·8 1.80xl0-9 4.03xl0-11 

Spill (Room) 0.008 1.44xl0-13 1.63xl0-14 2.02x10·9 4.80xl0-11 9.60xl0-14 

Spill (Glovebox) 0.8 2.00xl0-12 2.27xl0-13 2.8lx10·8 6.68x10·10 1.34x10·12 

Spill (Dock) 0.001 5.40x10·9 5.40xl0·10 0.0000630 1.50xl0.6 3.36x10·8 

Earthquake 0.000094 1.07x10·7 1.07x10·8 0.00125 0.0000298 6.68xl0·7 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e T bl D-184 AI ternatlve 2A 'd CCI ent RikD s s urm2 u tge es1 ue SI d R 'd P rocessmg 

Risks• 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Sludge Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Vitrification Process 

IDCs 088, 099, 332 0.002 2.47xl0-9 2.67x10· 10 0.0000432 1.03xl0·6 2.30xlo-s 

All other IDCs 0.062 7.65xlo-s 8.28xl0·9 0.00134 0.0000319 7.14x10·7 

All Sludge Residues 0.064 7.89xl0·8 8.55xl0·9 0.00138 0.0000329 7.37x10·7 

Blend Down Process- Building 707 
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Risks • 

Process MEI(LCF) Population (LCF) 
Duration 

Sludge Residue (yr) 95%Met 50% Met 95%Met 

IDCs 088, 099, 332 0.035 5.80xlo·9 6.28xl0·10 0.000102 

All other IDCs 0.062 1.26xlo·7 1.37xl0·8 0.00221 

All Sludge Residues 0.097 1.32xl0·7 1.43xl0·8 0.00231 

Blend Down Process- Building 371 

IDCs 088,099, 332 0.035 5.52xl0·10 5.52xl0.11 6.44xlo·6 

All other IDCs 0.062 9.68xl0·9 9.68xl0·10 0.000113 

All Sludge Residues 0.097 1.02xl0·8 1.02x10·9 0.000119 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.6.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

2.42xlo·6 

0.0000526 

0.000055 

1.53xl0·7 

2.69xl0·6 

2.84xlo·6 

Worker (LCF) 

50% Met 

5.4lxl0·8 

1.18xl0·6 

1.23xlo·6 

3.43xl0-9 

6.02x1o·8 

6.37xl0·8 

The sludge residues processing technology considered for this alternative is the acid dissolution/plutonium 
oxide recovery process. Sludge residue IDCs 089, 099, and 332 can not be processed using the acid dissolution/ 
plutonium oxide recovery technology. Most of the process will be performed at Rocky Flats in Building 371, 
Room 3701. The final calcination will be performed at Rocky Flats in Building 707 A, Module J. 

Similar accidents are applicable to the process in both buildings. Table D-185 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of the sludge processing technology at 
Rocky Flats. Table D-186 summarizes the consequences to the maximally exposed individual, the public, and 
workers resulting from the accidental releases associated with the processing of sludge residues. The risks 
associated with the acid dissolution/plutonium oxide recovery process are summarized in Table D-187 and 
Table D-188. 

Table D-185 Sludge Residue (IDCs 089,090,332 excluded) Accident Scenario Parameters 
f th A "do· I f n/PI t 0 "d R P t R k Fl ts or e CI ISSO U 10 uomum XI e ecovery rocess a oc •Y a 

Material at Risk (grams) 

Acid Dissolution/Plutonium Oxide 

Frequency HEPA Recovery Process 

Accident Scenario (per year) Sludge Residues Banks Building 371 Building 707 A • 

Explosion 0.00005 2 drums 2/0 b 4,000 g c 2,000 g 

Nuclear Criticality 0.0001 Solution 2 l.Oxl019 fissions N/A d 

Fire: 
a. Room 0.0005 5-day supply e 2 560g 8,000 g 
b. Loading Dock 2.0x10·6 4drums 0 6,000 gf 4,000 g 

Spill: 
a. Room 0.008 1 container at the 2 600g N/A h 

maximum limit 8 

b. Glovebox 0.8 1 feed prep container 2 20g 1,000 g 
c. Loading Dock 0.001 1 drum 0 3,000i l,OOOg 

Earthquake: 
a. Building 371 0.000094 5-day supply e 0 560 g N/A 
b. Building 707 A 0.0026 5-day supply e 0 N/A 8,000 g 

D-199 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Material at Risk (grams) 

Acid Dissolution/Plutonium Oxide 

Frequency HEPA Recovery Process 

Accident Scenario (per year) Sludge Residues Banks Building 371 Building 707 A a 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences enveloped - N/A -
by the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 A 1.0 0.001 0.010 1.0 Ground 
b. Building 371 1.0 0.001 1.0 2.0xl0·6 Elevated 

Nuclear Criticality d.k - - - - Elevated 

Fire: 
a. Room 1.0 0.006 0.01 0.010 Ground 
b. Loading Dock 0.01 0.006 0.01 5.0 Ground 

Spill: 
a. Room h 1.0 0.00002 0.50 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.50 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 1 0.30 1 0.10 Ground 

Aircraft Crash: 
a. Building 707 Am - - - - -
b. Building 371" - - - - -

N/ A = not applicable DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1,000-g product containers are transported from Building 371 to Building 707 A for processing. 
Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (1,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
Materials are opened in a glovebox in Building 707 A. No room spill is considered. 
I drum at the maximum plutonium content level. 
Refer to Table D-28 for Building 371 criticality accident source term. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-186 Summary of the Sludge Residue (IDCs 089, 099, 332 excluded) Accident Analysis Doses 
f th A "d n· I f n/PI t 0 "d R P t R k Fl ts or e Cl ISSO U 10 uomum XI e ecover rocessa oc ~y a 

Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00xl0·7 Oxide 1.20xl0·6 1.36xl0·7 0.02 0.00048 1.44xl0·6 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 0.321 
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Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Room) 0.00336 Metal 0.0121 0.00121 141 3.36 0.0941 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20xl0·8 Oxide 2.16xl0·8 2.16xl0·9 0.0003 7.20xto·6 2.52xl0"7 

Spill (Glovebox) 4.00xl0'10 Oxide 6.00xl0·10 6.80xJO·II 0.00001 2.40xto·7 7.20x10' 10 

Spill (Dock) 0.003 Oxide 0.0054 0.00054 75.0 1.80 0.063 

Earthquake 0.0444 Oxide 0.0798 0.00798 1,110 26.6 0.931 

Building 707 A 

Explosion 0.200 Oxide 0.240 0.026 5,000 120 4.20 

Fire (Room) 0.048 Oxide 0.0576 0.00624 1,200 28.8 1.01 

Fire (Dock) 0.0012 Oxide 0.00144 0.000156 30.0 0.720 0.0252 

Spill (Glovebox) 2.00x!0-8 Oxide 3.20xl0·9 1.20x10·9 0.000174 9.00xl0·6 2.80x10'9 

Spill (Dock) 0.001 Oxide 0.0012 0.00013 25.0 0.600 0.021 

Earthquake 0.634 Oxide 0.760 0.0824 15,800 380 13.3 

MEl= maximally exposed individual Met= meteorological data 

Table D-187 Summary of the Sludge Residue (IDCs 089,099,332 excluded) Accident Analysis Risks 
in Terms of Latent Cancer Fatalities per Year for the Acid Dissolution/Plutonium Oxide Recovery 

P tR k Fl ts rocess a oc ty a 
ME/ Population Worker 

Accident (LCF/yr) (LCF/yr) (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 0.00005 3.00xl0-14 3.40xl0-15 5.00x10' 10 1.20x10·11 2.88xl0-14 

Criticality (Liquid) 0.0001 3.95xl0·8 5.50xl0·9 0.000349 0.0000126 1.28xl0·8 

Fire (Room) 0.0005 3.02x10'9 3.02xl0·10 0.0000353 8.40xl0·7 1.88x1o-s 

Fire (Dock) 2.0x1o·6 6.48xl0- 12 6.48xl0-13 7.56x10·8 1.80xl0·9 4.03x10- 11 

Spill (Room) 0.008 8.64xl0-14 8.64xl0' 15 1.20xl0-9 2.88x10- 11 8.06x10-13 

Spill (Glovebox) 0.80 2.40xl0-13 2.72xl0-14 4.00x10"9 9.60xJ0·11 2.30x1o·13 

Spill (Dock) 0.001 2.70x10'9 2.70xJ0·10 0.0000375 9.00xl0·7 2.52x1o-s 

Earthquake 0.000094 3.75x10·9 3.75x10'10 0.0000521 1.25xJ0·6 3.50xl0·8 

Building 707 A 

Explosion 0.00005 6.00x10'9 6.50xl0· 10 0.000125 3.00xl0·6 8.40xlo-s 

Fire (Room) 0.0005 1.44xl0·8 1.56xl0·9 0.0003 7.20x10"6 2.02xl0-7 

Fire (Dock) 2.0x1o·6 1.44x10'12 1.56xi0·13 3.00xlo-s 7.20x10'10 2.02x10- 11 

Spill (Glovebox) 0.80 1.28xl0-12 4.80xl0- 13 6.96xl0·8 3.60x10'9 8.96xl0·13 

Spill (Dock) 0.001 6.00x10-10 6.50x10- 11 0.0000125 3.00xl0·7 8.40xl0·9 

Earthquake 0.0026 9.88xl0·7 1.07x10·7 0.0206 0.000494 0.0000138 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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Table D-188 Alternative 3 Accident Risks During Acid Dissolution /Plutonium Oxide Recovery 
P tR k Fl ts rocessmga oc •Y a 

Risks a 

Process ME/(LCF) Population (LCF) Worker (LCF) 
Duration 

Sludge Residue (yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

IDCs 089, 099, 332 N/A --- --- --- --- ---
All other IDCs 0.88 4.31 xl0·8 5.67x10·9 0.000417 0.0000137 8.09x10·8 

Building 707 A 

IDCs 089, 099, 332 N/A --- --- --- --- ---

All other IDCs 0.061 6.16xl0·8 6.67xl0·9 0.00128 0.0000308 8.62xl0·7 

Buildings 371 and 707 A 

IDCs 089, 099, 332 N/A --- --- --- --- ---

All other IDCs - l.05xlo·7 l.23x10·8 0.00170 0.0000445 9.43x10·7 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
a Sum of postulated accident scenario risks 

D.3.4.6.4 Alternative 4- Combination of Processing Technologies 

Sludge residue processing technologies considered for this alternative are the filter/dry process and the 
repackaging process. Sludge residue IDCs 089, 099, and 332 will be processed with the repackaging 
technology. The repackaging process will be performed in Rocky Flats Building 707, Module E. The 
remaining sludge residue will be processed using the filter/dry technology. The filter/dry process technology 
accident descriptions, consequences and risks are identical to those presented in Section D.3.4.6.1, Alternative 1 
-No Action. Refer to Section D.3.4.6.1 for details. 

Table D-189 provides the applicable accident scenarios, assumptions, and paramenters used in determining 
the impacts of repackaging the sludge residue (not including IDCs 089, 099, and 332) at Rocky Flats. 
Table D-190 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with repackaging of this sludge residue. The risks associated 
with repackaging are presented in Table D-191 and are summarized for the processing of all sludge residue in 
Table D-192. 

Table D-189 Sludge Residue (IDCs 089,099,332 excluded) Accident Scenario Parameters 
f h R k P tR k Fl ort e epac a2e rocess a oc ~y ats 

Accident Scenario Frequency Sludge Residue HEPABanks Material at Risk (grams) 
(per year) 

Explosion 0.00005 2 drums a 2 2,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 1,202 g 
b. Loading Dock 2.0x10·6 4 drums a 0 4,000 g 
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Accident Scenario Frequency Sludge Residue HEPABanks Material at Risk (grams) 
(per year) 

Spill: 
a. Room 0.008 I containter at the maximum 2 

limit d 

b. Glovebox 0.8 I feed prep container 2 
c. Loading Dock 0.001 I drum e 0 

Earthquake 0.0026 5-day supply c 0 

Aircraft Crash - Conseuences enveloped by -
the earthquake. 

Accident Scenario DR ARF RF LPF 

Explosion 1.0 0.001 0.1 1.0 

Nuclear Criticality - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 
b. Loading Dock 0.01 0.006 0.01 0.5 

Spill: 
a. Room 1.0 0.00002 0.5 2.0xl0-6 

b. Glovebox 1.0 0.00002 0.5 2.0xlo-6 

c. Loading Dock 0.25 0.00008 0.5 0.1 

Earthquake 1.0 0.002 f 0.3 f 0.1 

Aircraft Crash g - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
• Each drum with a plutonium content level of I ,000 g. 

The wet criticality is not a viable accident scenario for this process. 
3-day supply of feed and 2-day supply of product. 
5 containers per drum of feed. 
I drum with a plutonium content level of I ,000 g. 

250 g 

167 g 
1,000 g 

1,202g 

-

Release Point 

Ground 

-

Ground 
Ground 

Elevated 
Elevated 
Ground 

Ground 

-

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 

Table D-190 Summary of the Sludge Residue (IDCs 089,099,332 excluded) Accident Doses 
~ th R k P tR k Fl ts or e el!_ac agmg rocess a oc 'L a 

Accident Scenario Building Source MEI(rem) Population (person-rem) Worker 
Term (rem) 

(grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.0200 Metal 0.480 0.0520 8,400 200 5.60 

Fire (Room) 0.00721 Metal 0.0173 0.00188 303 7.21 0.202 

Fire (Dock) 0.00120 Metal 0.00288 0.000312 50.4 1.20 0.0336 

Spill (Room) 5.00x!0-9 Metal 1.60xl0-9 6.00xl0-15 0.0000750 3.85x10-6 9.50xl0- 10 

Spill (Glovebox) 3.34xlo-9 Metal 1.07xl0-9 4.01x10- 10 0.0000501 2.57x10-6 6.35xl0- 10 

Spill (Dock) 0.00100 Metal 0.00240 0.000260 42.0 1.00 0.0280 

Earthquake 0.0952 Metal 0.228 0.0248 4,000 95.2 2.67 

MEl= maximally exposed individual Met = meteorological data 
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Table D-191 Summary of the Accident Analysis Risks 
In ermso a tent ancer a a 1ties per year ' T fL C F t I'. 

Accident Scenario Accident Frequency MEI(rem) Population (person-rem) Worker 
(per year) (rem) 

95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 1.20x10·8 1.30xl0·9 0.000210 1.00x10·6 1.12x10·7 

Fire (Room) 0.0005 4.33xl0'9 4.69x10' 10 0.0000757 1.80x10·6 4.04xlo-s 

Fire (Dock) 2.0x10·6 2.88xl0. 12 3.12x10.13 5.04xi0·8 1.20xl0-9 2.69xl0" 11 

Spill (Room) 0.008 6.40x10" 15 2.40x10"15 3.00x10"10 1.54x!0·11 3.04x10"15 

Spill (Glovebox) 0.8 4.28x10-13 1.60x10-13 2.00x1o-s 1.03x10·9 2.03x!0-13 

Spill (Dock) 0.001 1.20x10·9 1.30x10"10 0.0000210 5.00x10·7 1.12x10"8 

Earthquake 0.0026 2.97x10·7 3.22x1o-s 0.00520 0.000124 2.77x10·6 

MEl =maximally exposed individual Met= meteorological data LCF =latent cancer fatality 

a e -T bl D 192 AI terna 1ve CCI ent f 4A 'd RikD s s urmg u Ige es1 ue Sl d R 'd P rocessmg 

Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

Sludge Residue (yr) 95%Met 50% Met 95%Met 

IDCs 089, 099, 332 0.015 4.72x10"9 5.11xl0"10 0.0000826 

All other IDCs 0.20 1.02x10·8 1.02x10·9 0.000119 

All sludge residues 0.22 1.42x10·8 1.53x10·9 0.000202 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
a Sum of postulated accident scenario risks 

0.3.4.7 Glass Residues 

D.3.4.7.1 Alternative 1-NoAction 

50% Met 

1.97x10·6 

2.84xl0"6 

4.81xl0"6 

Worker (LCF) 

50% Met 

4.40x1o-s 

6.37xl0·8 

1.08x10·7 

The glass residues processing technology considered for this alternative is the neutralization/dry process. This 
process will be conducted within glovebox lines at Rocky Flats in Building 371, Room 3701. 

Table D-193 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of the neutralization/dry processing of glass residues. Table D-194 summarizes the consequences to 
the maximally exposed individual, the public, and workers resulting from the accidental releases associated with 
this processing of glass residues. The risks associated with this processing technology are summarized in 
Table D-195 and Table D-196. 
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Table D-193 Glass Residue Accident Scenario Parameters for the 
eu ra 1za 10 ry rocess a oc >Y N t r f n1D P tR k Fl ats 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Glass Residues Banks (grams) 

Explosion 0.00005 2 drums a 0 4,000 g 

Nuclear Criticality - - - -

Fire: 
a. Room 0.0005 5-day supply b 2 2,646 g 
b. Loading Dock 2.0x10·6 4 drums c 0 6,000 g 

Spill: 
a. Roomd - - - -
b. Glovebox 0.80 1 feed prep container 2 189 g 
c. Loading Dock 0.001 1 drum e 0 3,000 g 

Earthquake 0.000094 5-day supply b 0 2,646 g 

Aircraft Crash 0.00004 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 
Explosion 1.0 0.001 0.10 2.0xl0·6 Elevated 

Nuclear Criticality r - - - - -

Fire: 
a. Room 1.0 0.006 O.Ql 0.10 Ground 
b. Loading Dock O.Ql 0.006 0.01 0.50 Ground 

Spill: 
a. Glovebox 1.0 1.0x10·6 g l.Og 2.0xlo-6 Elevated 
b. Loading Dock 0.25 l.Oxlo-6 g l.Og 0.10 Ground 

Earthquake 1.0 0.002 h 0.30h 0.10 Ground 

Aircraft Crash i - - - - -
DR = damage ratio ARF = atrborne release fraction RF = resptrable fractton LPF = leak path factor 

1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 
content. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
1 drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the neutralization/dry process in Building 371. 
The product of ARFxRF = l.Oxl0-6

• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 

Table D-194 Summary of the Glass Residue Accident Analysis Doses 
or e eu ra 1za 10 ry rocess a oc •Y a f th N t r f niD P tR k Fl ts 

MEl Population Worker 
Building Source Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 8.00x10-7 Metal 2.72xl0-7 0.0336 0.0008 2.00xlo-6 

Fire (Room) 0.0159 Metal 0.0572 0.00572 667 15.9 0.445 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 3.78xl0-10 Metal 1.13xl0-9 1.29x1o-w 0.0000159 3.78xlo-7 9.45xl0-10 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 O.D75 0.0021 

Earthquake 0.210 Metal 0.754 0.0754 8,800 210 5.87 

MEl= maximally exposed individual Met= meteorological data 
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Table D-195 Summary of the Glass Residue Accident Analysis Risks in Terms of Latent Cancer 
F r· Y f h N r . niD P R k Fl ata Itles per ear ort e eutra Izatio ry rocess at oc ty ats 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 6.00xl0·14 6.80xl0·15 8.40xlo·10 2.00xlO·" 4.00xl0-' 4 

Fire (Room) 0.0005 1.43xi0·8 1.43xl0·9 0.000167 3.97x10"6 8.89xl0·8 

Fire (Dock) 2.0x10·6 6.48xl0-12 6.48xl0·13 7.56xl0·8 1.80xi0·9 4.03xl0· 11 

Spill (G1ovebox) 0.80 4.54xl0-13 5.14xl0-14 6.35xJ0·9 1.51xl0·10 3.02xl0·13 

Spill (Dock) 0.001 1.35x!0-10 1.35x1o-" 1.58xl0·6 3.75xlo-s 8.40xl0· 10 

Earthquake 0.000094 3.55xl0·8 3.55xl0·9 0.000414 9.85x10·6 2.21xl0·7 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 196 Alt erna 1ve CCI en s f 1A "d tRiksD urmg ass es1 ue Gl R "d P rocessmg 

Risks• 

Process MEI(LCF) Population (LCF) 
Duration 

Glass Residue (yr) 95%Met 50% Met 95%Met 

All Residues 0.037 1.85xi0·9 1.85xl0·10 0.0000215 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3A. 7.2 Alternative 2- Processing without Plutonium Separation 

50% Met 

5.13xl0·7 

Worker (LCF) 

50% Met 

1.15xJ0·8 

The glass residues processing technologies considered for this alternative are calcination/vitrification, blend 
down, and sonic wash. The calcination/vitrification process will be performed at Rocky Flats in Building 707, 
Modules D, E, and F. The blend down and sonic wash processes will be performed at Rocky Flats in 
Building 371, Room 3701. Building 707 is under consideration as an alternate location for the blend down 
process. The accident analysis evaluates both the primary and alternate locations for the blend down process. 

Similar accidents are applicable to all of these technologies. Table D-197 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of glass residues processing at Rocky 
Flats. Table D-198 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the processing of glass residues. The risks associated with 
these processing technologies are summarized in Table D-199 and Table D-200. 
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Table D-197 Glass Residue Accident Scenario Parameters for theCalcination/ 
v· "fi P Bl d D P d S . W h P t R k Fl ts 1tr1 •cation rocess, en own rocess, an ODIC as rocess a oc •Y a 

Material at Risk (grams) 

Calcination/ 
Frequency HEPA Vitrification Blend Down Sonic Wash 

Accident Scenario (per year) Glass Residues Banks Process• Process b Process c 

Explosion 0.00005 2 drumsd 0/2 e 4,000 g 4,000 g 4,000 g 

Nuclear criticality 1 - - - - - -

Fire: 
a. Room 0.0005 5-day supply 8 2 4,810 g feed+ 7,014 g powder 1,588 g feed + 

3,206 g product • 1,058 g product • 
b. Loading Dock 2.0xl0·6 4 drumsi 0 6,000 g 6,000 g 6,000 g 

Spill: 
a. Room k - - - - - -
b. Glovebox 0.80 1 feed prep container 2 83.5 g 83.5 g 189 g 
c. Loading Dock 0.001 1 drum 1 0 3,000 g 3,000 g 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply 8 0 4,810 g feed+ 7,014 g N/A 

3,206 g product • 
b. Building 371 0.000094 5-day supply 8 0 N/A 7,014 g 1,588 g feed+ 

1,058 g product • 

Aircraft Crash: 
a. Building 707 0.00003 Consequences enveloped - - - N/A 

by the earthquake. 
b. Building 371 0.00004 The aircraft will not - N/A - -

penetrate the building 
wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.1 l.O Ground 
b. Building 371 1.0 0.001 0.1 2.0x!O.,; Elevated 

Nuclear criticality 1 - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.1 Ground 
b. Loading Dock 0.01 0.006 0.01 0.5 Ground 

Spill: 
a. Glovebox 1.0 l.Ox10-6 m l.Om 2.0x10'6 Elevated 
b. Loading Dock 0.25 l.Ox10'6 m 1.0 m 0.10 Ground 

Earthquake: 
a. Building 707 1.0 0.002 n 0.3on 0.1 Ground 
b. Building 371 1.0 0.002 n 0.30 8 0.1 Ground 

Aircraft Crash: 
a. Building 707 P - - - - -
b. Building 371 q - - - - -

N/ A= not applicable DR= damage ratio ARF = airborne release fraction RF =respirable fraction LPF = leak path factor 
Building 707, Modules D, E, and F. 
Building 371, Room 3701, or Building 707. 
Building 371, Room 3701. 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000 g) for plutonium content. 
Building 707, 0 HEPA Banks; Building 371, 2 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification, blend down, and sonic wash technology 
assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
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Materials are opened in a glovebox. No room spill is considered. 
1 drum at the maximum plutonium content level. 
The product of ARFxRF = I. Ox 1 o·6• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 = 
0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-198 Summary of the Glass Residue Accident Analysis Doses for the 
C I . f n!V"t "fi f P Bl d D Pr S . W h P t R k Fl ts a cma 10 1 r1 1Ca IOn rocess, en own ocess, ODIC as rocess a OC>Y a 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0289 Metal 0.0693 0.00750 1,210 28.9 0.808 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xto·10 Metal 5.34x10. 11 2.00x10· 11 2.5lxto·6 1.29xto·7 3.17xl0. 11 

Spill (Dock) 0.000075 Metal 0.00018 0.0000195 3.15 0.075 0.0021 

Earthquake 0.381 Metal 0.914 0.099 16,000 381 10.7 

Blend Down Process-Building 371 

Explosion 8.00x10·7 Metal 2.40xto·6 2.72x10·7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.0421 Metal 0.152 0.0152 1,770 42.1 1.18 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 1.67x10.10 Metal 5.0lxlo·10 5.68xl0.11 7.0lx10·6 1.67xto·7 4.18xto· 10 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.0021 

Earthquake 0.556 Metal 2.00 0.200 23,300 556 15.6 

Blend Down Process-Building 707 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0421 Metal 0.101 0.0109 1,770 42.1 1.18 

Fire (Dock) 0.00180 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67x10·10 Metal 5.34x10.11 2.00x10- 11 2.5lxl0-6 1.29x10-7 3.17xl0- 11 

Spill (Dock) 0.000750 Metal 0.000180 0.0000195 3.15 0.0750 0.00210 

Earthquake 0.556 Metal 1.33 0.144 23,300 556 15.6 

Sonic Wash Process 

Explosion 8.00xl0-7 Metal 2.40x10-6 2.72x10-7 0.0336 0.0008 2.00x10-6 

Fire (Room) 0.00953 Metal 0.0343 0.00343 400 9.53 0.267 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 3.78xl0-10 Metal 1.13xl0-9 1.29x10·10 0.0000159 3.78x10-7 9.45xl0- 10 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.00210 

Earthquake 0.126 Metal 0.453 0.0453 5,280 126 3.52 

MEl= maximally exposed individual Met= meteorological data 
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Table D-199 Summary of the Glass Residue Accident Analysis Risks in Terms of Latent Cancer 
Fatalities per Year for the Calcination/Vitrification Process, Blend Down Process, Sonic Wash 

P tR k Fl rocessa oc ~y ats 
ME/ Population Worker 

Accident (LCF/yr) (LCF/yr) (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 2.40xl0-8 2.60xto·9 0.00042 0.00001 2.24xl0-7 

Fire (Room) 0.0005 1.73xlo-s 1.88xto·9 0.000303 7.2lxl0-6 1.62x10-7 

Fire (Dock) 2.0xto·6 4.32xl0-12 4.68xto-' 3 7.56xl0-8 1.80x10-9 4.03x10'11 

Spill (Glovebox) 0.80 2.14xl0-14 8.02x10-'5 1.00x1o·9 5.14xl0-11 1.02xl0-14 

Spill (Dock) 0.001 9.00xl0·11 9.75xto-' 2 1.58xl0·6 3.75xl0-8 8.40x10-10 

Earthquake 0.0026 1.19xl0-6 1.29x1o-7 0.0208 0.000495 0.0000111 

Blend Down Process-Building 371 

Explosion 0.00005 6.00xl0-14 6.80x10-'5 8.40xl0-10 2.00x1o-" 4.00xl0-14 

Fire (Room) 0.0005 3.79xlo-s 3.79xto·9 0.000442 0.0000105 2.36x1o-7 

Fire (Dock) 2.0x10'6 6.48x10'12 6.48xlo-' 3 7.56xl0-8 1.80xl0-9 4.03xiO·" 

Spill (Glovebox) 0.80 2.00xto·13 2.27xl0-14 2.81x10-9 6.68x10'11 1.34xl0-13 

Spill (Dock) 0.001 1.35xl0-'0 1.35xl0-11 1.58x10-6 3.75x1o-s 8.40xl0'10 

Earthquake 0.000094 9.40x1o-s 9.40xto·9 0.0011 0.0000261 5.85x10-7 

Blend Down Process-Building 707 

Explosion 0.00005 2.40xlo-s 2.60xl0-9 0.000420 0.0000100 2.24xl0-7 

Fire(Room) 0.0005 2.53x10'8 2.74xl0'9 0.000442 0.0000105 2.36xl0-7 

Fire (Dock) 2.0xl0'6 4.32xl0-12 4.68xl0-13 7.56xl0-8 1.80xl0-9 4.03xlo-" 

Spill (Glovebox) 0.8 2.14xl0-14 8.02xlo-'5 l.OOxlo-9 5.14x1o-" 1.02x10-14 

Spill (Dock) 0.001 9.00x10'11 9.75xto·12 1.58x10-6 3.75xl0-8 8.40xi0-14 

Earthquake 0.0026 1.73xl0-6 1.88x10'7 0.0303 0.000722 0.0000162 

Sonic Wash Process 

Explosion 0.00005 6.00xl0-14 6.80xl0-15 8.40xlo-w 2.00x10'11 4.00xl0- 14 

Fire (Room) 0.0005 8.58xto·9 8.58xto·10 0.0001 2.38x10-6 5.34xi0-8 

Fire (Dock) 2.0xto·6 6.48x10-12 6.48x10'13 7.56x1o-s 1.80x10-9 4.03x10' 11 

Spill (Glovebox) 0.80 4.54x10'13 5.14xl0-14 6.35xto·9 1.5lx10-10 3.02x1o-13 

Spill (Dock) 0.001 1.35xl0-10 1.35x10'11 1.58xl0-6 3.75x1o-s 8.40x10-10 

Earthquake 0.000094 2.13x10-8 2.l3xi0·9 0.000248 5.9lxl0-6 1.32x1o-7 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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a e -T bl D 200 Alt erna tve CCI en s s f 2A .d tRi k D urmg ass est ue GI R .d P rocessmg 
Risks• 

Process MEJ(LCF) Population (LCF) 
Duration 

Glass Residue (yr) 95%Met I 50% Met 95%Met I 
Calcination/Vitrification Process 

All Residues 0.012 1.48xl0-8 I 1.60xl0-9 0.000258 I 
Blend Down Process- Building 371 

All Residues 0.014 1.85xl0-9 I 1.85x10-10 0.0000216 I 
Blend Down Process- Building 707 

All Residues 0.014 2.50x1o-s I 2.70x1o-9 0.000437 I 
Sonic Wash Process 

All Residues 0.037 1.11xl0-9 I l.llxlQ·IO 0.0000129 I 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
a Sum of postulated accident scenario risks 

D.3.4. 7.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

6.15xl0-6 

5.13xl0-7 

0.0000104 

3.08x10-7 

Worker(LCF) 

50% Met 

1.38xl0-7 

1.15xl0-8 

2.33xl0-7 

6.91x10-9 

The glass residues processing technology considered for this alternative is mediated electrochemical oxidation. 
Most of the mediated electrochemical oxidation process will be performed at Rocky Flats in Building 371, 
Room 3701. The final calcination in the process will be performed at Rocky Flats in Building 707A, Module J. 

Similar accidents are applicable to the mediated electrochemical oxidation processes in both buildings. 
Table D-201 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of processing glass residues using the mediated electrochemical oxidation technology at Rocky Flats. 
Table D-202 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the processing of glass residues. The risks associated with 
this processing technology are summarized in Table D-203 and Table D-204. 

Table D-201 Glass Residue Accident Scenario Parameters for the 
e tate ectroc emtca XI atton rocess at oc •Y M d. dEl h . I 0 .d . P R k Fl ats 

Material at Risk (grams) 

Frequency HEPA MEOProcess 

Accident Scenario (per year) Glass Residues Banks Building 371 Building 707 A 

Explosion (Acetylene) 0.00005 2drums 2/0 a 4,000gb 1,960_gc 

Explosion (Ion Exchange 0.0001 Solution 2 0.245 mgd N/A 
Column) 

Nuclear Criticality 0.0001 Solution 2 l.Ox1019 fissions N/A e 

Fire: 
a. Room 0.0005 5-day supply 1 2 5,180 g 14,700 g 
b. Loading Dock 2.0xl0-6 4drums 0 6,000 g g 3,920 gc 

Spill: 
a. Room h - - - - -
b. Glovebox 0.80 1 feed prep container 2 200g 980 g 
c. Loading Dock 0.001 1 drum 0 3,000 _g j 980 gc 

Earthquake: 
a. Building 371 0.000094 5-day supply 1 0 5,180 g N/A 
b. Building 707 A 0.0026 5-day supply 1 0 N/A 14 700 g 
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Material at Risk (grams) 

Frequency HEPA MEOProcess 
Accident Scenario (per year) Glass Residues Banks Building 371 Building 707A 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences enveloped - N/A -
bv the earth uake. 

Accident Scenario DR ARF RF LPF Release Point 
Explosion (Acetylene): 

a. Building 707 A 1.0 0.001 0.1 1.0 Ground 
b. Building 371 1.0 0.001 0.1 2.0xlo-6 Elevated 

Explosion (Ion Exchange Column) d 1.0 1.0 1.0 1.0 Elevated 
Nuclear Criticality e. k - - - - Elevated 

Fire: 
a. Room 1.0 0.006 O.Ql 0.10 Ground 
b. Loading Dock O.Ql 0.006 O.Ql 0.50 Ground 

Spill: 
a. Glovebox 1.0 l.Ox10·61 1.0 I 2.0x10-6 Elevated 
b. Loading Dock 0.25 l.Ox10·61 1.0 I 0.10 Ground 

Earthquake: 
Buildings 371 and 707 A 1.0 0.002 m 0.30m 0.10 Ground 

Aircraft Crash: 
a. Building 707 A " - - - - -
b. Building 371 P - - - - -

N/ A = not applicable DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
a Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 

1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (I ,000 g) for plutonium 
content. 
980-g product containers are transported from Building 371 to Building 707 A for processing. 
Respirable source term value in milligrams of plutonium released up the stack. 
The wet nuclear criticality is not a viable accident scenario for the mediated electrochemical oxidation process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
I drum at the maximum plutonium content level. 
Refer to Table D-28 for Building 371 mediated electrochemical oxidation criticality accident source term. 
The product of ARFxRF = l.Ox10-6. 

m Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-202 Summary of the Glass Residue Accident Analysis Doses 
or e e 1a e ec roc em1ca XI a IOn rocessa oc ~y a f th M d. t dEl t h I 0 .d f P t R k Fl ts 

Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 8.00x1o-7 Metal 2.40x!o-6 2.72x10-7 0.0336 0.0008 2.00x!0-6 

Explosion (Ion 0.000245 Metal 0.000735 0.0000833 10.3 0.245 0.000613 
Exchange Column) 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 0.321 

Fire (Room) 0.0311 Metal 0.112 0.0112 1,310 31.1 0.870 
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Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 4.00xl0. 10 Metal 1.20x10·9 J.36x10·IO 0.0000168 4.00x10-7 1.00x10·9 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.0021 

Earthquake 0.410 Metal 1.48 0.148 17,200 410 11.5 

Building 707 A 

Explosion (Acetylene) 0.196 Oxide 0.235 0.0255 4,900 118 4.12 

Fire (Room) 0.0882 Oxide 0.106 0.0115 2,210 52.9 1.85 

Fire (Dock) 0.00118 Oxide 0.00141 0.000153 29.4 0.706 0.0247 

Spill (Glovebox) 1.96x10·9 Oxide 3.14xl0-10 1.18x10·10 0.0000171 8.82x10·7 2.74x10- 10 

Spill (Dock) 0.0000245 Oxide 0.0000294 3.19x10·6 0.613 0.0147 0.000515 

Earthquake 1.16 Oxide 1.40 0.151 29,100 699 24.4 

MEl= maximally exposed individual Met= meteorological data 
• l.Oxl0 19 fissions. 

Table D-203 Summary of the Glass Residue Accident Analysis Risks in Terms of Latent Cancer 
Ftrf Y ~ th Md'tdEI t h 'IO'df P tR k Fits a a 11es per ear or e e 1a e ec roc em1ca XI a Ion rocess a OC C) a 

MEl Population Worker 
Accident (J.CF/yr) (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 0.00005 6.00x10- 14 6.80xl0- 15 8.40xl0·10 2.00x10-11 4.00x10-14 

Explosion (Ion Exchange 0.0001 3.68xlo-11 4.17x10-12 5.15xl0·7 1.23xlo-s 2.45x10·ll 
Column) 

Criticality (Liquid) 0.0001 3.95xlo-s 5.50xlo-9 0.000349 0.0000126 1.28xlo-s 

Fire (Room) 0.0005 2.80x10·8 2.80x10·9 0.000326 7.77x10·6 1.74x10·7 

Fire (Dock) 2.0x10·6 6.48xl0- 12 6.48x10-13 7.56xl0·8 1.80xl0·9 4.03x10·11 

Spill (Glovebox) 0.80 4.80xl0-13 5.44x10-14 6.72xlo-9 1.60xl0-10 3.20x10-13 

Spill (Dock) 0.001 1.35xi0·10 1.35x10·11 1.58xl0·6 3.75x10·8 8.40x10·10 

Earthquake 0.000094 6.94x10·8 6.94x10·9 0.00081 0.0000193 4.32x10·7 

Building 707 A 

Explosion (Acetylene) 0.00005 5.88xlo-9 6.37xlo- 10 0.000123 2.94xlo-6 8.23xl0·8 

Fire (Room) 0.0005 2.65xl0·8 2.87x10·9 0.000551 0.0000132 3.70xl0·7 

Fire (Dock) 2.0xl0·6 1.4lxl0-12 1.53xl0·13 2.94xlo-s 7.06x10·10 1.98x10·ll 

Spill (Glovebox) 0.80 1.25x10-13 4.70xl0-14 6.82x10·9 3.53xlo-10 8.78xl0- 14 

Spill (Dock) 0.001 1.47x10·11 1.59x10-12 3.06xlo-7 7.35xlo-9 2.06x10·10 

Earthquake 0.0026 1.82xl0·6 1.97x10·7 0.0378 0.000908 0.0000509 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 
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Table D-204 Alternative 3 Accident Risks During Mediated Electrochemical 
XI a IOn rocessmg at oc ty a 0 'd f P R k Fl ts 

Risks• 

Process MEI(LCF) Population (LCF) 
Duration 

Glass Residue (yr) 95%Met I 50% Met 95%Met I 
Building 371 

All Residues 0.019 2.60x10'9 I 2.90xl0. 10 0.0000283 l 
Building 707 A 

All Residues 0.0064 1.18xl0·8 I 1.28xi0·9 0.000246 I 
Buildings 371 and 707 A 

All Residues - 1.44xl0·8 I 1.57xl0·9 0.000275 l 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4. 7.4 Alternative 4- Combination of Processing Technologies 

50% Met 

7.54x10'7 

5.92xl0·6 

6.67x10'6 

Worker (LCF) 

50% Met 

1.18x10'8 

3.28x10'7 

3.40xio·7 

The glass residue processing technology considered for this alternative is the neutralization/dry process. All 
glass residue can be processed using this technology. The neutralization/dry process technology accident 
descriptions, consequences and risks are identical to those presented in Section D.3.4.7.1, Alternative 1- No 
Action. Refer to Section D.3.4.7.1 for details. 

0.3.4.8 Graphite Residues 

D.3.4.8.1 Alternative 1-NoAction 

The graphite residues processing technology considered for this alternative is repackaging. Repackaging of 
residues will be conducted within glovebox lines in Modules D, E, and Fin Building 707 at Rocky Flats. 

Table D-205 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of repackaging graphite residues at Rocky Flats. Table D-206 summarizes the consequences to the 
maximally exposed individual, the public, and workers resulting from the accidental releases associated with 
the repackaging of graphite residues at Rocky Flats. The risks associated with this processing technology are 
summarized in Table D-207 and Table D-208. 

Tabe I D-205 G raphite Residue A' cc1dent s cenario Parameters ~ R k . or epac aging at R k Fl oc ~y ats 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Graphite Residues Banks (grams) 

Explosion 0.00005 2 drums• 0 4,000g 

Nuclear Criticality - - - -
Fire: 

a. Room 0.0005 5-day supply b 2 8,016 g 
b. Loading Dock 2.0x10·6 4 drums c 0 6,000 g 
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Frequency HEPA Material at Risk 
Accident Scenario (per year) Graphite Residues Banks (grams) 

Spill: 
a. Room 0.008 1 container at the maximum 2 600g 

limitd 
b. Glovebox 0.80 1 feed prep container 2 83.5 g 
c. Loading Dock 0.001 !drum• 0 3,000 g 

Earthquake 0.0026 5-day supply b 0 8,016 g 

Aircraft Crash 0.00003 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.10 1.0 Ground 

Nuclear Criticality r - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 O.Ql 0.50 Ground 

Spill: 
a. Room 1.0 0.00002 0.50 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 0.50 2.0x10·6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake 1.0 0.002 g 0.30 8 0.10 Ground 

Aircraft Crash h - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level ( 1 ,000 g) for plutonium 
content 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
I drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the repackaging process in Building 707. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 

Table D-206 Summary of the Graphite Residue Accident Analysis Doses 
or elac aging at oc •Y fR k RkFI ats 

Building Source ME/ Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0481 Metal 0.115 0.0125 2,020 48.1 1.35 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20xl0'8 Metal 3.84x10·9 1.44x10·9 0.00018 9.24xl0-6 2.28x10-9 

Spill (Glovebox) 1.67x10-9 Metal 5.34xio-to 2.00xlo-to 0.0000251 1.29x10-6 3.17x10-10 
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Building Source MEl Population Worker 
Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.635 Metal 1.52 0.165 26,700 635 17.8 

MEl= maximally exposed individual Met= meteorological data 

Table D-207 Summary of the Graphite Residue Accident Analysis Risks in Terms of 
L C F I". Y ~ R k tR k Fl a tent ancer ata 1ties per ear or epac agmga oc ~y ats 

MEl Population Worker 
Accident (LCF/yr) (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 2.40xl0·8 2.60xi0·9 0.00042 0.00001 2.24x10·7 

Fire (Room) 0.0005 2.89x10·8 3.13xl0·9 0.000505 1.20xl0·6 2.69x10"7 

Fire (Dock) 2.0xl0·6 4.32xl0.12 4.68xi0·13 7.56xl0·8 1.80xl0·9 4.03xl0. 11 

Spill (Room) 0.008 1.54xi0·14 5.76xl0.15 7.20xl0·10 3.70xl0. 11 7.30xl0. 15 

Spill (Giovebox) 0.80 2.14x10·13 8.02xl0.14 1.00xl0·8 5.14x1Q·IO 1.02xl0·13 

Spill (Dock) 0.001 3.60xl0·9 3.90xl0·10 0.000063 1.50xl0·6 3.36xl0·8 

Earthquake 0.0026 1.98xi0·6 2.15x10·7 0.0347 0.000825 0.0000185 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 208 Alt erna 1ve CCI en s s f 1 A "d tRi k D urm2 rapJ 1 e es1 ue G h"t R "d P rocessm2 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

Graphite Residue (yr) 95%Met 50% Met 95%Met 

All Residues 0.23 4.69x10·7 5.08x10"8 0.0082 

MEl = maximally exposed individal Met = meteorological data LCF = latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.8.2 Alternative 2- Processing without Plutonium Separation 

50% Met 

0.000195 

Worker (LCF) 

50% Met 

4.37xl0·6 

The graphite residues processing technologies considered for this alternative are calcination/vitrification, blend 
down, and cementation. The calcination/vitrification process will be performed at Rocky Flats in Building 707, 
Modules D, E, and F. The blend down process will be performed at Rocky Flats in Building 707, Module E. 
Building 371 is under consideration as an alternate location for the blend down process. The accident analysis 
evaluates both the primary and alternate locations for the blend down process. The cementation process will 
be performed at Rocky Flats in Building 371, Room 3701. Building 707 is under consideration as an alternate 
location for the cementation process. The accident analysis evaluates both the primary and alternate locations 
for the cementation process. 

Similar accidents are applicable to all of these technologies. Table D-209 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of graphite residues processing at Rocky 
Flats. Table D-210 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the processing of graphite residues. The risks associated 
with these processing technologies are summarized in Table D-211 and Table D-212. 
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Table D-209 Graphite Residue Accident Scenario Parameters for the 
C I . f n!V·t .fi f P Bl d D P d C t f P t R k Fl ts a cma 10 I ri ICa lOll rocess, en own rocess, an emen a Ion rocess a oc cy a 

Material at Risk (grams) 

Calcination/ 
Frequency HEPA Vitrification Blend Down Cementation 

Accident Scenario (per year) Graphite Residues Banks Process• Process 6 Process' 

Explosion 0.00005 2drumsd 0/2' 4,000 g 4,000 g 4,000 g 

Nuclear Criticality r - - - - - -

Fire: 
a. Room 0.0005 5-day supply 8 2 4,810 g feed+ 8,016 g 3,507 g feed+ 

3,206 g product h 2,338 g product i 
b. Loading Dock 2.0x10·6 4 drums k 0 6,000 g 6,000 g 6,000 g 

Spill: 
a. Room 0.008 1 container at the 2 600g 600g 600g 

maximum limit 1 

b. Glovebox 0.8 1 feed prep container 2 83.5 g 83.5g 83.5g 
c. Loading Dock 0.001 1 drum m 0 3,000 g 3,000 g 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply 8 0 4,810 g feed+ 8,016 g 3,507 g feed+ 

3,206 g product h 2,338 g product i 
b. Building 371 0.000094 5-day supply 8 0 N/A 8,016 g 3,507 g feed + 

2,338 g product i 

Aircraft Crash: 
a. Building 707 0.00003 Consequences - - - -

enveloped by the 
earthquake. 

b. Building 371 0.00004 The aircraft will not - N/A - -
penetrate the building 
wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.10 1.0 Ground 
b. Building 371 1.0 0.001 0.10 2.0x10·6 Elevated 

Nuclear Criticality r - - - - -
Fire: 

a. Room 1.0 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 0.01 0.50 Ground 

Spill: 
a. Room 1.0 0.00002 0.50 2.0x1o·6 Elevated 
b. Glovebox 1.0 0.00002 0.50 2.0x10-6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake: 
Buildings 371 and 707 1.0 0.002 ° 0.30" 0.10 Ground 

Aircraft Crash: 
a. Building 707 P - - - - -
b. Building 371 q - - - - -

N/ A = not applicable DR = damage ratio ARF = airborne release fraction RF =respirable fraction LPF = leak path factor 
Building 707, Modules D, E, and F. 

m 

Building 707, Module E, or Building 371. 
Building 371, Room 3701, or Building 707. 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1,000 g) for plutonium content. 
Building 707,0 HEPA Banks; Building 371,2 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification, blend down, and sonic wash technology 
assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
The product is concrete. The effect of the residue immobilized in the concrete on the accident source term is negligible. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
1 drum at the maximum plutonium content level. 
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Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 0.000192 = 
0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-210 Summary of the Graphite Residue Accident Analysis Doses for the 
C I . f nN•t .fi f P Bl d D P d C t f P t R k Fl t a cma 10 I rJ ICa IOn rocess, en own rocess, an emen a 1on rocess a oc "Y as 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0289 Metal 0.0693 0.0075 1,210 28.9 0.808 

Fire (Dock) 0.00180 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20xlo-s Metal 3.84xl0·9 1.44xl0·9 0.00018 9.24xl0·6 2.28xl0-9 

Spill (Giovebox) 1.67xlo-9 Metal 5.34xl0·10 2.00xl0·10 0.0000251 1.29xl0·6 3.17xl0·10 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.381 Metal 0.914 0.099 16,000 381 10.7 

Blend Down Process-Building 707 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0481 Metal 0.115 0.0125 2,020 48.1 1.35 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20x10·8 Metal 3.84xl0·9 1.44xl0·9 0.00018 9.24xl0·6 2.28xi0-9 

Spill (Giovebox) 1.67xl0·9 Metal 5.34xl0·10 2.00xi0-10 0.0000251 1.29xl0·6 3.17xl0- 10 

Spill (Dock) 0.003 Metal 0.0072 0.00078 126 3.00 0.084 

Earthquake 0.635 Metal 1.52 0.165 26,700 635 17.8 

Blend Down Process-Building 371 

Explosion 8.00xl0·7 Metal 2.40xlo-6 2.72xl0·7 0.0336 0.000800 2.00xl0·6 

Fire (Room) 0.0481 Metal 0.173 0.0173 2,020 48.1 1.35 

Fire (Dock) 0.00180 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20xl0·8 Metal 3.60xlo-s 4.08xl0·9 0.000504 0.0000120 3.00xl0·8 

Spill (Glovebox) 1.67xl0·9 Metal 5.0lxl0·9 5.68xl0·10 0.0000701 1.67xl0·6 4.18xl0·9 

Spill (Dock) 0.00300 Metal O.Dl08 0.00108 126 3.00 0.0840 

Earthquake 0.635 Metal 2.29 0.229 26,700 635 17.8 

Cementation Process-Building 371 

Explosion 8.00x!0-7 Metal 2.40xl0·6 2.72xl0·7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.021 Metal 0.0758 0.00758 884 21.0 0.589 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.08 0.0504 

Spill (Room) 1.20x10·8 Metal 3.60xl0·8 4.08xl0·9 0.000504 0.000012 3.00xl0·8 

Spill (Glovebox) 1.67xl0·9 Metal 5.0lx!O.g 5.68xl0·10 0.0000701 1.67x!0·6 4.18xl0·9 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Spill (Dock) 0.003 Metal 0.0108 0.00108 126 3.00 0.084 

Earthquake 0.278 Metal 1.00 0.100 11,700 278 7.78 

Cementation Process-Building 707 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0210 Metal 0.0505 0.00547 884 21.0 0.589 

Fire (Dock) 0.00180 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Room) 1.20xl0-8 Metal 3.84xlo-9 1.44xl0-9 0.000180 9.24xl0-6 2.28xlo-9 

Spill (Glovebox) 1.67xl 0'9 Metal 5.34xl0-10 2.00xl0-10 0.0000251 1.29xl0-6 3.17xl0-10 

Spill (Dock) 0.00300 Metal 0.00720 0.000780 126 3.00 0.0840 

Earthquake 0.278 Metal 0.667 0.0722 11,700 278 7.78 

MEl= maximally exposed individual Met= meteorological data 

Table D-211 Summary of the Graphite Residue Accident Analysis Risks in Terms of 
Latent Cancer Fatalities per Year for the Calcination/Vitrification Process, 

Bl d D P d C P R k Fl en own rocess, an ementat10n rocess at oc •Y ats 
Worker 

Accident 
Frequency 

MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%M~t 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 2.40xlo-s 2.60xlo-9 0.00042 0.00001 2.24xlo-7 

Fire (Room) 0.0005 1.73xlo-s 1.88xl0-9 0.000303 7.22xl0-6 1.62x10-7 

Fire (Dock) 2.00xl0-6 4.32xl0-12 4.68xl0-13 7.56xl0-8 1.80xl0-9 4.03xl0- 11 

Spill (Room) 0.008 1.54xl0-14 5.76xl0-15 7.20xl0- 10 3.70xl0-11 7.30xl0-15 

Spill (Glovebox) 0.800 2.14xl0- 13 8.02xl0-14 l.OOxl0-8 5.14xl0-10 1.02xl0-13 

Spill (Dock) 0.001 3.60xl0-9 3.90xlo-w 0.000063 1.50xlo-6 3.36xl0-8 

Earthquake 0.0026 1.19xi0-6 1.29xl0-7 0.0208 0.000495 0.0000111 

Blend Down Process-Building 707 

Explosion 0.00005 2.40xlo-s 2.60xlo-9 0.00042 0.00001 2.24xl0-7 

Fire (Room) 0.0005 2.89xlo-s 3.13xlo-9 0.000505 0.000012 2.69xl0-7 

Fire (Dock) 2.00xlo-6 4.32xl0-12 4.68xl0-13 7.56xlo-s 1.80xl0-9 4.03xl0- 11 

Spill (Room) 0.008 1.54xl0-14 5.76xl0-15 7.20xl0- 10 3.70xl0-11 7.30xl0- 15 

Spill (Glovebox) 0.800 2.14xl0' 13 8.02xl0-14 l.OOxl0-8 5.14xlo-w 1.02xl0-13 

Spill (Dock) 0.001 3.60xl0-9 3.90xl0-10 0.000063 1.50xl0-6 3.36xl0-8 

Earthquake 0.0026 1.98xl0-6 2.15xlo-7 0.0347 0.000825 0.0000185 

Blend Down Process-Building 371 

Explosion 0.00005 6.00xl0- 14 6.80xl0-15 8.40x!0-10 2.00xl0- 11 4.00xl0-14 

Fire (Room) 0.0005 4.33xlo-s 4.33xlo-9 0.000505 0.0000120 2.69x10-7 
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Worker 
Accident MEl (LCF/yr) 

Frequency 
Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 2.00xi0·6 6.48xl0. 12 6.48xl0. 13 7.56xi0·8 1.80xl0"9 4.03xl0· 11 

Spill (Room) 0.008 1.44xiO·I3 1.63xl0.14 2.02x10·9 4.80xl0. 11 9.60xl0. 14 

Spill (Glovebox) 0.8 2.00xl0.12 2.27xl0. 13 2.81x10·8 6.68x10·10 1.34xl0.12 

Spill (Dock) 0.001 5.40xl0"9 5.40xl0·10 0.0000630 1.50xl0·6 3.36xl0·8 

Earthquake 0.000094 1.07xl0·7 1.07xl0·8 0.00125 0.0000298 6.68xl0·7 

Cementation Process--Building 371 

Explosion 0.00005 6.00xl0. 14 6.80xl0.15 8.40xl0·10 2.00xl0·11 4.00xl0. 14 

Fire (Room) 0.0005 1.89xl0·8 1.89xl0"9 0.000221 5.26xl0·6 1.18xl0·7 

Fire (Dock) 2.00xl0·6 6.48xl0.12 6.48xl0. 13 7.56xi0·8 1.80xl0·9 4.03xl0.11 

Spill (Room) 0.008 1.44xl0.13 1.63xl0.14 2.02x10·9 4.80xl0.11 9.60xl0.14 

Spill (Glovebox) 0.800 2.00x10·13 2.27xl0. 13 2.8lxlo·8 6.68xlo-10 1.34xl0.12 

Spill (Dock) 0.001 5.40xlo·9 5.40xlo-w 0.000063 1.50xlo·6 3.36xl0·8 

Earthquake 0.000094 4.70xlo·s 4.70xl0·9 0.000548 0.0000131 2.92xlo·7 

Cementation Process--Building 707 

Explosion 0.00005 2.40xl0"8 2.60xl0·9 0.000420 0.0000100 2.24xlo·7 

Fire (Room) 0.0005 1.26xl0·8 1.37xl0·9 0.000221 5.26xi0·6 1.18xl0·7 

Fire (Dock) 2.00xl0·6 4.32xl0.12 4.68xl0-13 7.56xl0·8 1.80xl0"9 4.03xl0- 11 

Spill (Room) 0.008 1.54xl0.14 5.76xl0-15 7.20xl0·10 3.70xl0. 11 7.30xl0- 15 

Spill (Glovebox) 0.8 2.14xl0·13 8.02xl0-14 l.OOxlo-s 5.14xlo·10 1.02xl0-13 

Spill (Dock) 0.001 3.60xlo-9 3.90xl0·10 0.0000630 1.50xl0·6 3.36xl0"8 

Earthquake 0.0026 8.67xi0·7 9.39xl0·8 0.0152 0.000361 8.09xl0·6 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e T bl D-212 Alt erna Ive CCI en s s f 2A "d tRi k D urmg G rapl 1te es1 ue h" R "d P rocessmg 
Risks a 

Process MEI(LCF) Population (LCF) Worker (LCF) 
Duration 

Graphite Residue (yr) 95%Met I 50% Met 95%Met I 50% Met 50% Met 

Calcination/Vitrification Process 

All Residues 0.23 2.84x10·7 I 3.07xJ0·8 0.00496 I 0.000118 2.65xl0·6 

Blend Down Process- Building 707 

All Residues 0.23 4.69xi0·7 I 5.08xlo-s 0.0082 I 0.000195 4.37xl0·6 

Blend Down Process- Building 371 

All Residues 0.23 3.59xi0·8 I 3.59xl0·9 0.000419 I 9.97xl0"6 2.23xlo·7 

Cementation Process- Building 371 

All Residues 0.32 2.28xl0·8 I 2.28xi0·9 0.000266 I 6.34xl0·6 1.42xl0"7 
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Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

Graphite Residue (yr) 95%Met I 50% Met 95%Met I 
Cementation Process- Building 707 

All Residues 0.32 2.90xlo-7 I 3.14xlo-s 0.00508 I 
MEl= maximally exposed individai Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.8.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

0.000121 

Worker (LCF) 

50% Met 

2.7Ixi0-6 

The graphite residues processing technology considered for this alternative is mediated electrochemical 
oxidation. Processing of graphite residues with the mediated electrochemical oxidation process may be 
performed at either Rocky Flats or the Savannah River Site. At Rocky Flats, most of the mediated 
electrochemical oxidation process will be performed in Building 371, Room 3701; the final calcination in the 
process will be performed in Building 707A, Module J. For processing at the Savannah River Site, the 
packaging of the residues at Rocky Flats will be performed in Building 371, Room 371. The mediated 
electrochemical oxidation process will be performed in the canyon facilities at the Savannah River Site. 

Similar accidents are applicable to the mediated electrochemical oxidation processes at both sites. 
Table D-213 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of graphite residues processing using the mediated electrochemical oxidation technology at Rocky Flats. 
Table D-214 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the processing of graphite residues at Rocky Flats. The 
risks associated with this processing technology at Rocky Flats are summarized in Table D-215 and 
Table D-216. 

Table D-213 Graphite Residue Accident Scenario Parameter for the 
e Ia e ec roc em1ca XI a Ion rocess a oc "Y as M d. t d El t h . I 0 . d f P t R k Fl t 

Material at Risk (grams) 

Mediated Electrochemical Oxidation 
Process 

Frequency HEPA 
Accident Scenario (per year) Graphite Residues Banks Building 371 Building 707 A • 

Explosion (Acetylene) 0.00005 2 drums 2/0 b 4,000 gc 2,000 g 

Explosion (Ion Exchange 0.0001 Solution 2 0.245 mgd N/A 
Column) 

Nuclear Criticality 0.0001 Solution 2 I.Ox 1019 fissions N/A e 

Fire: 
a. Room 0.0005 5-day supply r 2 5,550 g 6,000 g 
b. Loading Dock 2.0xl0-6 4drums 0 6,000 g g 4,000 g 

Spill: 
a. Room 0.008 1 container at the 2 600g N/AJ 

maximum limit h 

b. Glovebox 0.80 I feed prep container 2 200g l,OOOg 
c. Loading Dock 0.001 I drum 0 3,000 g k l,OOOg 

Earthquake: 
a. Building 371 0.000094 5-day supply 1 0 5,550 g N/A 
b. Building 707 A 0.0026 5-day supply 1 0 N/A 6,000 g 
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Material at Risk (grams) 

Mediated Electrochemical Oxidation 
Process 

Frequency HEPA 
Accident Scenario (per year) Graphite Residues Banks Building 371 Building 707A • 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences - N/A -
enveloped by the 
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion (Acetylene): 
a. Building 707 A 1.0 0.001 0.10 1.0 Ground 
b. Building 371 1.0 0.001 0.10 2.0x10·6 Elevated 

Explosion (Ion Exchange Column) d 1.0 1.0 1.0 1.0 Elevated 

Nuclear Criticality e. I - - - - Elevated 

Fire: 
a. Room 1.0 0.006 0.01 0.10 Ground 
b. Loading Dock O.Ql 0.006 O.Ql 0.50 Ground 

Spill: 
a. Roomi 1.0 0.00002 0.50 2.0x10·6 Elevated 
b. Glovebox 1.0 0.00002 0.50 2.0xlo-6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.002 m 0.30m 0.10 Ground 

Aircraft Crash: 
a. Building 707 A " - - - - -
b. Building 371 P - - - - -

N/A =not applicable DR= damage ratio ARF =airborne release fraction RF =respirable fraction LPF =leak path factor 
1 ,000-g product container transported from Building 371 to Building 707 A for processing. 

m 

Building 707 A, 0 HEPA Banks; Building 371, 2 HEP A Banks. 
1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 
content. 
Respirable source term value in milligrams of plutonium released up the stack. 
The wet nuclear criticality is not a viable accident scenario for the mediated electrochemical oxidation process in Building 707 A. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
Materials are opened in a glovebox in Building 707 A. No room spill is considered. 
1 drum at the maximum plutonium content level. 
Refer to Table D-28 for Building 371 mediated electrochemical oxidation criticality accident source term. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 
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Table D-214 Summary of the Graphite Residue Accident Analysis Doses 
or e e 1a e ec roc em1ca XI a IOn rocess a oc ~y a ~ th M d" t dEl t h . I 0 "d f P t R k Fl ts 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion 8.00x10·7 Metal 2.40xi0·6 2.12x1o·7 0.0336 0.0008 2.00xl0·6 

(Acetylene) 

Explosion (Ion 0.000245 Metal 0.000735 0.0000833 10.3 0.245 0.000613 
Exchange Column) 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 0.321 

Fire (Room) 0.0333 Metal 0.120 0.012 1,400 33.3 0.932 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20xlo-s Metal 3.60xl0·8 4.08xl0·9 0.000504 0.000012 3.00xlo-s 

Spill (Giovebox) 4.00xl0-9 Metal 1.20xl0·8 1.36xl0·9 0.000168 4.00xlo·6 l.OOxl0-8 

Spill (Dock) 0.003 Metal 0.0108 0.00108 126 3.00 0.084 

Earthquake 0.440 Metal 1.58 0.158 18,500 440 12.3 

Building 707 A 

Explosion 0.200 Oxide 0.240 0.026 5,000 120 4.20 
(Acetylene) 

Fire (Room) 0.036 Oxide 0.0432 0.00468 900 21.6 0.756 

Fire (Dock) 0.0012 Oxide 0.00144 0.000156 30.0 0.720 0.0252 

Spill (Giovebox) 2.00xlo-s Oxide 3.20xl0·9 1.20x10-9 0.000174 9.00xl0·6 2.80xl0·9 

Spill (Dock) 0.001 Oxide 0.0012 0.00013 25.0 0.600 0.021 

Earthquake 0.475 Oxide 0.570 0.0618 11,900 285 9.98 

MEl= maximally exposed individual Met= meteorological data 
a l.Ox10 19 fissions. 

Table D-215 Summary of the Graphite Residue Accident Analysis Risks in Terms of Latent Cancer 
F tarf Y ~ th M d" t dEl t h . I 0 "d f P t R k Fl ts a 1 1es per ear or e e Ia e ec roc em1ca XI a Ion rocess a oc [~ a 

MEl Population Worker 
Accident (LCF/yr) (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 0.00005 6.00x10- 14 6.80xl0-15 8.40xi0-10 2.00x10·ll 4.00xl0-14 

Explosion (Ion 0.0001 3.68xlO·II 4.17xl0·12 5.15xl0·7 1.23xl0·8 2.45xl0· 11 

Exchange Column) 

Criticality (Liquid) 0.0001 3.95xl0·8 5.50xlo-9 0.000349 0.0000126 1.28xl0·8 

Fire (Room) 0.0005 3.00xl0·8 3.00x1o-9 0.00035 8.33x10"6 1.86x10·7 

Fire (Dock) 2.0x10·6 6.48xl0-12 6.48xl0·13 7.56xl0·8 1.80x10-9 4.03xlO·II 

Spill (Room) 0.008 1.44xl0·13 1.63xl0-14 2.02x10·9 4.80xi0· 11 9.60x10" 14 

Spill (Giovebox) 0.80 4.80x10.12 5.44xl0- 13 6.72xl0·8 1.60xl0·9 3.20xl0-12 

Spill (Dock) 0.001 5.40xi0·9 5.40x10"10 0.000063 1.50xl0·6 3.36xl0·8 
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MEl Population Worker 
Accident (LCF!yr) (LCF!yr) (LCF!yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake 0.000094 7.44xl0·8 7.44x10'9 0.000868 0.0000207 4.63x10·7 

Building 707 A 

Explosion (Acetylene) 0.00005 6.00x10'9 6.50x10'10 0.000125 3.00x10'6 8.40xl0·8 

Fire (Room) 0.0005 1.08x10'8 1.17xl0·9 0.000225 5.40xl0·6 1.51x10·7 

Fire (Dock) 2.0xl0·6 1.44xl0-12 1.56xl0-13 3.00x10"8 7.20x10"10 2.02x10" 11 

Spill (Glovebox) 0.80 1.28x10-12 4.80x10"13 6.96xl0·8 3.60x10"9 8.96x10" 13 

Spill (Dock) 0.001 6.00x10"10 6.50x10" 11 0.0000125 3.00x10"7 8.40x10·9 

Earthquake 0.0026 7.41x10"7 8.03xl0·8 0.0154 0.000371 0.0000104 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-216 Alternative 3 Accident Risks During Mediated Electrochemical 
XI a IOn rocessmga oc•y a 0 .d f P t R k Fl ts 

Risks• 
Process MEI(LCF) Population (LCF) 

Duration 
Graphite Residue (yr) 95%Met I 50% Met 95%Met I 

Building 371 

All Residues 0.33 4.93xl0·8 I 5.44xi0·9 0.000538 I 
Building 707 A 

All Residues 0.31 2.35x10"7 I 2.55xlo-s 0.0049 I 
Buildings 371 and 707 A 

All Residues - 2.84xl0·7 I 3.09x10"8 0.00544 I 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

50% Met 

0.0000142 

0.000118 

0.000132 

Worker (LCF) 

50% Met 

2.3ox·7 

3.29x1Q·6 

3.52xl0·6 

Table D-217 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of packaging the graphite residues at Rocky Flats and of processing the residues using the mediated 
electrochemical oxidation technology at the Savannah River Site. Table D-218 summarizes the consequences 
to the maximally exposed individual, the public, and workers resulting from the accidental releases associated 
with packaging the graphite residues at Rocky Flats and processing the graphite residues at the Savannah River 
Site. The risks associated with packaging at Rocky Flats and using the mediated electrochemical oxidation 
process at the Savannah River Site are summarized in Table D-219 and Table D-220. The processes at the 
Savannah River Site could be performed in either the F-Canyon and FB-Line or the H-Canyon and HB-Line. 
Data are presented in Table D-217, Table D-218, Table d-219 and Table D-220 for both options. 

Table D-217 Graphite Residue Accident Scenario Parameters for the 
Mediated Electrochemical Oxidation Process at the Savannah River Site 

I Frequency I I HEPA I Material at Risk 
Accident Scenario (per year) Graphite Residues Banks (grams) 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion t 0.00005 l2drums• I 2 I 4,000 g 

Nuclear Criticality b I - 1- I - I -
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Frequency HEPA Material at Risk 
Accident Scenario (per year) Graphite Residues Banks (grams) 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Fire: 
a. Room 0.0005 5-day supply c 2 8,652 g 
b. Loading Dock 2.0xl0·6 4 drums d 0 6,000g 

Spill: 
a. Room 0.008 1 container at the maximum 2 600g 

limite 
b. Glovebox 0.80 1 feed prep container 2 103 g 
c. Loading Dock 0.001 1 drum r 0 3,000g 

Earthquake 0.000094 5-day supply c 0 8,652 g 

Aircraft Crash 0.00004 The aircraft will not penetrate - -
the building wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.10 2.0x10·6 Elevated 

Nuclear Criticality b - - - - -
Fire: 
a. Room 1.0 0.006 O.oi 0.10 Ground 
b. Loading Dock O.ot 0.006 O.Ql 0.50 Ground 

Spill: 
a. Room 1.0 0.00002 0.50 2.0xl0·6 Elevated 
b. Glovebox 1.0 0.00002 0.50 2.0x10'6 Elevated 
c. Loading Dock 0.25 0.00008 0.50 0.10 Ground 

Earthquake 1.0 0.002 8 0.30 8 0.10 Ground 

Aircraft Crash h - - - - -

Mediated Electrochemical Oxidation Process at the Savannah River Site F-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 4,000g 
b. Ion Exchange column 0.0001 120.5 mgi 

Nuclear Criticality k 0.0001 1.0x1019 fissions 

Fire 0.00061 4,000g 

Spill O.oi 103 g 

Earthquake: 0.000125 
a. F-Canyon 

Liquid 12,000 g 
b. FB-Line 

Powder 1,000 g 
Metal 1,000 g 
Liquid 1,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality k - - - -
Fire 1.0 O.Ql 0.005 Elevated 

Spill 1.0 0.00001 0.005 Elevated 
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Accident Scenario DR ARFxRF LPF Release Point 

Earthquake: 
a. F-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. FB-Line 

Powder 1.0 0.002 0.10 Ground 
Metal 1.0 0.0022 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 4,000 g 
b. Ion Exchange column 0.0001 241 mgi·' 

Nuclear Criticality k 0.0001 l.Ox1019 fissions 

Fire 0.00061 6,000 g 

Spill 0.01 103 g 

Earthquake: 0.000182 
a. H-Canyon 

Liquid 27,000g 
b. HB-Line 

Powder 4,000m 
Liquid 4,000m 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality k - - - -
Fire 1.0 0.01 0.005 Elevated 

Spill 1.0 0.00001 0.005 Elevated 

Earthquake: 
a. H-Canyon 1.0 0.000047 0.10 Ground 
b. HB-Line Powder 1.0 0.002 0.10 Ground 

HB-Line Liquid 1.0 0.000047 0.10 Ground 

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (1 ,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the residue packaging process in Building 371. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
5 containers per drum of feed. 
1 drum at the maximum plutonium content level. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000792). 
The aircraft will not penetrate the building walls. 
Respirable source term value in milligrams of plutonium released up the stack. 
Refer to Table D-28 for criticality accident source term. 
Duty cycle= 60%. 
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Table D-218 Summary of the Graphite Residue Accident Analysis Doses 
for the Mediated Electrochemical Oxidation Process at the Savannah River Site 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 8.00x10·7 Metal 2.40xl0·6 2.72xl0·7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.0519 Metal 0.187 0.0187 2,180 51.9 1.45 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Room) 1.20xl0·8 Metal 3.60xl0.8 4.08xio·9 0.000504 0.000012 3.00xl0·8 

Spill (Glovebox) 2.06x1o·9 Metal 6.I8x10·9 7.00xi0·10 0.0000865 2.06xio·6 5.15xl0·9 

Spill (Dock) 0.003 Metal O.Gl08 0.00108 126 3.00 0.084 

Earthquake 0.685 Metal 2.47 0.247 28,800 685 19.2 

Mediated Electrochemical Oxidation Process at the Savannah River Site F-Canyon 

Explosion (Hydrogen) 0.02 Metal 0.00068 0.00024 36.0 3.20 0.002 

Explosion (Ion 0.121 Metai-FB 0.00374 0.00133 193 18.1 0.0112 
Exchange Column) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 O.Q38 

Fire 0.200 Metal 0.0068 0.0024 360 32.0 0.02 

Spill 5.15xl0·6 Metal 1.75xlo·7 6.18xio·8 0.00927 0.000824 5.15xl0.7 

Earthquake 0.481 Metal 0.0443 0.00818 1,590 Ill 10.6 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.02 Metal 0.00064 0.000192 32.0 3.00 0.002 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 34.0 0.0224 
Exchange Column) 

a 
Criticality (Liquid) - 0.009 0.003 290 29.0 0.038 

Fire 0.300 Metal 0.0096 0.00288 480 45.0 0.03 

Spill 5.15xi0·6 Metal 1.65xl0·7 4.94xi0·8 0.00824 0.000773 5.15xl0·7 

Earthquake 0.946 Metal 0.0653 0.0132 2,930 189 20.8 

MEl= maximally exposed individual Met= meteorological data 
a l.Ox 1019 fissions. 

Table D-219 Summary of the Graphite Residue Accident Analysis Risks in Terms of Latent Cancer 
F tarf Y ~ th M d" t dEl t h . I 0 "d f Pr tth S h Ri S"t a 1 1es per ear or e e 1a e ec roc em1ca XI a lOll ocess a e avanna ver 1 e 

Worker 
Accident ME/ (LCF/yr) 

Frequency 
Population (LCF/yr) (LCF/yr) 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 0.00005 6.00xlo·' 4 6.80xl0·15 8.40xJo·10 2.00x10·" 4.00xto·'4 

Fire (Room) 0.0005 4.67xl0·8 4.67xto·9 0.000545 0.000013 2.9lxl0·7 

Fire (Dock) 2.00xi0·6 6.48xl0. 12 6.48xl0.13 7.56xi0·8 1.80xl 0"9 4.03xlo·" 

Spill (Room) 0.008 1.44xi0·' 3 1.63xi0·'4 2.02xto·9 4.80xlo·" 9.60xi0·' 4 

Spill (Glovebox) 0.800 2.47xJo· 12 2.80xi0·13 3.46xi0·8 8.24xl0· 10 1.65xi0·'2 
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Accident ME/ (LCF/yr) Population (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 

Spill (Dock) 0.001 5.40xl0·9 5.40xl0·10 0.000063 1.50xlo·6 

Earthquake 0.000094 1.16xl0·7 1.16xl0·8 0.00135 0.0000322 

Mediated Electrochemical Oxidation Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.000015 5.10xl0. 12 1.80xl 0" 12 2.70xlo·7 2.40xl0·8 

Explosion (Ion 0.0001 1.87xlo·10 6.63xl0. 11 9.64xl0·6 9.04xl0·7 

Exchange Column) 

Criticality (Liquid) 0.0001 5.50xl0"10 2.20xl0· 10 0.0000155 1.60xi0·6 

Fire 0.00061 2.07xl0"9 7.32xl0· 10 0.00011 9.76xlo·6 

Spill 0.01 8.76xl0.13 3.09xl0·13 4.64xl0·8 4.12xl0"9 

Earthquake 0.000125 2.77x10·9 5.llxl0·10 0.0000992 6.92xl0·6 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.000015 4.80x10. 12 1.44xl0.12 2.40xio·7 2.25xl0"8 

Explosion (Ion 0.0001 2.10x10· 10 6.36xl0. 11 0.0000103 1.02x10·6 

Exchange Column) 

Criticality (Liquid) 0.0001 4.50xlo· 10 1.50xl0·10 0.0000145 1.45xl0·6 

Fire 0.00061 2.93x10·9 8.78xlo·10 0.000146 0.0000137 

Spill 0.01 8.24x10. 13 2.47xl0. 13 4.12x10·8 3.86xl0·9 

Earthquake 0.000182 3.88xl0·9 7.88xl0"10 0.000174 0.0000113 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Graphite Residue 

All Residues 

All Residues 

All Residues 

Table D-220 Alternative 3 Accident Risks During the Mediated 
Electrochemical Oxidation Process at the Savannah River Site 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

(yr) 95%Met I 50% Met 95%Met I 50% Met 

Rocky Flats Packaging of Residues for Shipment to Savannah River Site 

0.22 3.70xlo-s I 3.70xl0·9 0.000431 I 0.0000103 

Mediated Electrochemical Oxidation Process at the Savannah River Site F -Canyon 

0.42 2.34xl0·9 I 6.43xl0· 10 0.0000985 I 8.07xl0·6 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

0.42 3.14x10-9 I 7.90x10-10 0.000142 I 0.0000115 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.8.4 Alternative 4- Combination of Processing Technologies 

Worker 
(LCF/yr) 

50% Met 

3.36xl0·8 

7.2lx10·7 

1.20xl0· 11 

4.48x10· 10 

1.52xl0·9 

4.88xlo·9 

2.06x10. 12 

5.29xl0·7 

1.20xl0· 11 

5.38xl0·10 

1.52x10"9 

7.32xl0·9 

2.06xl0. 12 

1.98xl0·6 

Worker (LCF) 

50% Met 

2.30x10·7 

2.25x1o-7 

8.36x10·7 

The graphite residue processing technology considered for this alternative is repackaging. All graphite residue 
can be processed using this technology. The repackaging process technology accident descriptions, 
consequences and risks are identical to those presented in Section D.3.4.8.1, Alternative 1 -No Action. Refer 
to Section D.3.4.8.1 for details. 
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D.3.4.9 Inorganic Residues 

D.3.4.9.1 Alternative 1 -No Action 

The inorganic residues processing technology considered for this alternative is repackaging. Preparation of 
repackaging of residues will be conducted at Rocky Flats within glovebox lines in Modules D, E, and F in 
Building 707. 

Table D-221 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of repackaging of inorganic residues at Rocky Flats. Table D-222 summarizes the consequences to the 
maximally exposed individual, the public, and workers resulting from the accidental releases associated with 
the repackaging of inorganic residues at Rocky Flats. The risks associated with this processing technology are 
summarized in Table D-223 and Table D-224. 

Table D-221 Inorganic Residue Accident Scenario Parameters 
or epac a21n2 at oc cy ~R k RkFl ats 

Frequency HEPA 
Accident Scenario (per year) Inorganic Residues Banks Material at Risk (grams) 

Explosion 0.00005 2 drums• 0 4,000 g 

Nuclear Criticality - - - -
Fire: 

a. Room 0.0005 5-day supply b 2 8,016 g 
b. Loading Dock 2.0xl0·6 4 drums c 0 6,000 g 

Spill: 
a. Room d - - - -
b. Glovebox 0.80 1 feed prep container 2 83.5 g 
c. Loading Dock 0.001 1 drum e 0 3,000 g 

Earthquake 0.0026 5-day supply b 0 8,016 g 

Aircraft Crash 0.00003 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.10 1.0 Ground 

Nuclear Criticality 1 - - - - -
Fire: 
a. Room 1.0 0.006 O.Ql 0.10 Ground 
b. Loading Dock O.oi 0.006 O.oi 0.50 Ground 

Spill: 
a. Glovebox 1.0 l.Oxl0·6 8 1.08 2.0xl0·6 Elevated 
b. Loading Dock 0.25 l.Oxl0·6 8 1.08 0.10 Ground 

Earthquake 1.0 0.001 h 0.10 h 0.10 Ground 

Aircraft Crash i - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
' 1 drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative contro1level (1 ,000 g) for plutonium 

content 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
1 drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the repackaging process in Building 707. 
The product of ARFxRF = l.Oxl0·6

• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
Consequences enveloped by the earthquake. 
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Table D-222 Summary of the Inorganic Residue Accident Analysis Doses 
or epac a2102at oc 'Y fR k RkFl ats 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire(Room) 0.0481 Metal 0.115 0.0125 2,020 48.1 1.35 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xl0'10 Metal 5.34xl0'11 2.00xl0'11 2.5lxlo-6 1.29xl0-7 3.17xl0-11 

Spill (Dock) 0.000075 Metal 0.00018 0.0000195 3.15 0.075 0.0021 

Earthguake 0.234 Metal 0.562 0.0609 9,830 234 6.55 

MEl= maximally exposed individual Met= meteorological data 

Table D-223 Summary of the Inorganic Residue Accident Analysis Risks in Terms of Latent Cancer 
F tal'f Y f R k . t R k Fl ts a 1 1es per ear or epac a2m2a OC>Y a 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 2.40xlo-s 2.60xlo-9 0.00042 0.00001 2.24xl0-7 

Fire(Room) 0.0005 2.89xlo-s 3.13xl0-9 0.000505 0.000012 2.69xlo-7 

Fire (Dock) 2.0xl0-6 4.32xl0-12 4.68xi0-13 7.56xlo-s 1.80xl0-9 4.03xl0- 11 

Spill (Glovebox) 0.80 2.14xl0-14 8.02xl0-15 l.OOxi0-9 5.14xl0-11 1.02xl0-14 

Spill (Dock) 0.001 9.00xl0- 11 9.75xl0-12 1.58xl0-6 3.75xlo-s 8.40xl0-10 

Earthquake 0.0026 7.30xl0-7 7.9lxi0-8 0.0128 0.000304 6.82xl0-6 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e T bl D-224 Alt erna 1ve CCI en s s f 1 A "d tRi k D unn2 n0r2amc es1 ue I . R "d P rocessm2 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

Inorganic Residue (Jr) 95%Met 50% Met 95%Met 

All Residues 0.043 3.37xl0-8 3.65xlo-9 0.000589 

MEl = maximally exposed individal Met= meteorological data LCF = latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.9.2 Alternative 2- Processing without Plutonium Separation 

50% Met 

0.000014 

Worker(LCF) 

50% Met 

3.14xl0-7 

The inorganic residues processing technologies considered for this alternative are calcination/vitrification and 
blend down. The calcination/vitrification process will be performed at Rocky Flats in Building 707, Modules D, 
E, and F. The blend down process will be performed at Rocky Flats in Building 707, Module E. Building 371 
is under consideration as an alternate location for the blend down process. The accident analysis evaluates both 
the primary and alternate locations for the blend down process. 

Similar accidents are applicable to the calcination/vitrification and blend down technologies. Table D-225 
provides the applicable accident scenarios, assumptions, and parameters used in determining the impact of 
inorganic residues processing at Rocky Flats. Table D-226 summarizes the consequences to the maximally 
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exposed individual, the public, and workers resulting from the accidental releases associated with the processing 
of inorganic residues. The risks associated with these processing technologies are summarized in Table D-227 
and Table D-228. 

Table D-225 Inorganic Residue Accident Scenario Parameters for the 
a cma 10 I ri ICa IOn rocess an en own rocess a oc ~y a C I . f n/V"t "fi f P d Bl d D P t R k Fl ts 

Material at Risk (grams) 

Calcination/ 
Frequency HEPA Vitrification Blend Down 

Accident Scenario (per year) Inorganic Residues Banks Process a Process b 

Explosion 0.00005 2 drums< 0/2 d 4,000 g 4,000 g 

Nuclear criticality e - - - - -

Fire: 
a. Room 0.0005 5-day supply 1 2 4,810 g feed+ 8,016 g 

3,206 g product 8 

b. Loading Dock 2.0x10·6 4 drums h 0 6,000 g 6,000 g 

Spill: 
a. Roomi - - - - -
b. Glovebox 0.80 1 feed prep container 2 83.5 g 83.5 g 
c. Loading Dock 0.001 I drum k 0 3,000 g 3,000 g 

Earthquake: 
a. Building 707 0.0026 5-day supply 1 0 4,810 g feed + 8,016 g 

3,206 g product 8 

b. Building 371 0.000094 5-day supply 1 0 N/A 8,016 g 

Aircraft Crash: 
a. Building 707 0.00003 Consequences enveloped - - -

by the earthquake. 
b. Building 371 0.00004 The aircraft will not - N/A -

penetrate the building 
walls. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 
a. Building 707 1.0 0.001 0.10 1.0 Ground 
b. Building 371 1.0 0.001 0.10 2.0xl0-6 Elevated 

Nuclear criticality e - - - - -

Fire: 
a. Room 1.0 0.006 0.01 0.10 Ground 
b. Loading Dock O.QJ 0.006 0.01 0.50 Ground 

Spill: 
a. Glovebox 1.0 I.Oxl0·61 J.O I 2.0xl0-6 Elevated 
b. Loading Dock 0.25 I.Oxl0·61 J.0 I 0.10 Ground 

Earthquake 1.0 0.001 m O.IOm 0.10 Ground 

Aircraft Crash: 
a. Building 707" - - - - -
b. Building 371 P - - - - -

N/ A = not applicable DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
" Building 707, Modules D, E, and F. 

Building 707, Module E. 
I drum at the maximum plutonium content level (3,000 grams) and I drum at the administrative control level (I ,000 grams) for 
plutonium content. 
Building 371 2 HEPA Banks; Building 707,0 HEPA Banks. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification and blend down technology 
assessments. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
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I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
I drum at the maximum plutonium content level. 
The product of ARFxRF = l.Ox!0'6. 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-226 Summary of the Inorganic Residue Accident Analysis Doses for the 
C I . f n/V"t "fi f P d Bl d D P t R k Fl ts a cma 10 I ri ICa IOn rocessan en own rocess a oc >Y a 

Worker . 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0289 Metal 0.0693 0.0075 1,210 28.9 0.808 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xl0-10 Metal 5.34xl0-11 2.00xl0-11 2.5lxl0-6 1.29xl0-7 3.17xl0-11 

Spill (Dock) 0.000075 Metal 0.00018 0.0000195 3.15 0,075 0.0021 

Earthquake 0.140 Metal 0.337 0.0365 5,900 140 3.93 

Blend Down Process-Building 707 

Explosion 0.400 Metal 0.960 0.104 16,800 400 11.2 

Fire (Room) 0.0481 Metal 0.115 0.0125 2,020 48.1 1.35 

Fire (Dock) 0.0018 Metal 0.00432 0.000468 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xl0-10 Metal 5.34xl0- 11 2.00xl0- 11 2.5lxl0-6 1.29xl0-7 3.17xl0- 11 

Spill (Dock) 0.000075 Metal 0.00018 0.0000195 3.15 0.075 0.0021 

Earthquake 0.234 Metal 0.562 0.0609 9,830 234 6.55 

Blend Down Process-Building 371 

Explosion 8.00xl0-7 Metal 2.40xlo-6 2.72xto·7 0.0336 0.000800 2.00x10-6 

Fire (Room) 0.0481 Metal 0.173 0.0173 2,020 48.1 1.35 

Fire (Dock) 0.00180 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 1.67xl0-10 Metal 5.0lxl0- 10 5.68xl0-11 7.Qlxl0-6 1.67xl0-7 4.J8xJO·IO 

Spill (Dock) 0.0000750 Metal 0.000270 0.0000270 3.15 0.0750 0.00210 

Earthquake 0.234 Metal 0.843 0.0843 9,830 234 6.55 

MEl =maximally exposed individual Met= meteorological data 

Table D-227 Summary of the Inorganic Residue Accident Analysis Risks in Terms of 
Latent Cancer Fatalities per Year for the Calcination/Vitrification Process 

an d Bl d D P t R k Fl ts en own rocess a oc cy a 

Accident 
Worker 

MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Calcination/Vitrification Process 

Explosion 0.00005 2.40xlo-s 2.60xl0-9 0.00042 0.00001 2.24xl0-7 

Fire (Room) 0.0005 1.73xl0-8 1.88xlo-9 0.000303 7.22xl0-6 1.62xl0-7 

Fire (Dock) 2.0xl0-6 4.32xl0-12 4.68xl0- 13 7.56xlo-s 1.80xl0-9 4.03xl0- 11 

Spill (Glovebox) 0.80 2.14xl0-14 8.02xl0- 15 l.OOxi0-9 5.14xl0- 11 1.02xl0-14 

Spill (Dock) 0.001 9.00x10-11 9.75xl0-12 1.58xl0-6 3.75xl0-8 8.40xJO·IO 

Earthquake 0.0026 4.38xl0-7 4.75xl0-8 0.00767 0.000183 4.09xlo-6 

Blend Down Process-Buildin2 707 
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Accident 
Worker 

ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.00005 2.40xl0·8 2.60xi0·9 0.00042 0.00001 2.24xl0·7 

Fire (Room) 0.0005 2.89xl0·8 3.13xi0·9 0.000505 0.000012 2.69xl0·7 

Fire (Dock) 2.0xl0·6 4.32x!0-12 4.68xl0- 13 7.56xl0·8 1.80xl0·9 4.03xJO·II 

Spill (Glovebox) 0.80 2.14xl0-14 8.02x!0- 15 l.OOx!0-9 5.14xJO·II 1.02xl0-14 

Spill (Dock) 0.001 9.00x10-11 9.75xl0- 12 1.58xl0·6 3.75xl0·8 8.40xJO·IO 

Earthquake 0.0026 7.30xi0·7 7.91x1o-s 0.0128 0.000304 6.82xl0·6 

Blend Down Process-Building 371 

Explosion 0.00005 6.00x10- 14 6.80xl0-15 8.40xi0·10 2.00xJO·II 4.00xl0-14 

Fire (Room) 0.0005 4.33xl0·8 4.33xl0·9 0.000505 0.0000120 2.69x10·7 

Fire (Dock) 2.0xl0·6 6.48xl0-12 6.48xl0-13 7.56xl0·8 1.80xl0·9 4.03xl0-11 

Spill (Glovebox) 0.80 2.00x10-13 2.27x10-14 2.81 x10"9 6.68xl0-11 1.34xJO·I3 

Spill (Dock) 0.001 1.35xl0·10 1.35xl0-11 1.58xl0·6 3.75xl0·8 8.40xl0·10 

Earthquake 0.000094 3.96x10·8 3.96xl0·9 0.000462 0.0000110 2.46x10·7 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 228 Alt erna 1ve CCI en s s f 2A .d tRi k D urmg norgamc es1 ue I . R .d P rocessmg 
Risks" 

Process 
MEI(LCF) Population (LCF) Duration 

Inorganic Residue (yr) 95%Met I 50% Met 95%Met I 
Calcination/Vitrification Process 

All Residues 0.043 2.06xl0·8 I 2.23xl0·9 0.000361 I 
Blend Down Process- Building 707 

All Residues 0.043 3.37xl0·8 I 3.65xl0·9 0.000589 I 
Blend Down Process- Building 371 

All Residues 0.043 3.57xl0·9 I 3.57xl0·10 0.0000417 I 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.9.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

8.59xl0·6 

0.000014 

9.92x10·7 

Worker (LCF) 

50% Met 

1.92x10·7 

3.14x1o-7 

2.22xl0·8 

The inorganic residues processing technology considered for this alternative is mediated electrochemical 
oxidation. Processing of inorganic residues with the mediated electrochemical oxidation process may be 
performed at either Rocky Flats or the Savannah River Site. At Rocky Flats, most of the mediated 
electrochemical oxidation process will be performed in Building 371, Room 3701; the final calcination in the 
process will be performed in Building 707 A, Module J. The packaging of the residues at Rocky Flats for 
processing at the Savannah River Site will be performed in Building 371, Room 371. The mediated 
electrochemical oxidation process will be performed in the canyon facilities at the Savannah River Site. 

At each site similar accidents are applicable for the selected processes. Table D-229 provides the applicable 
accident scenarios, assumptions, and parameters used in determining the impact of processing inorganic 
residues using mediated electrochemical oxidation technology at Rocky Flats. Table D-230 summarizes the 
consequences to the maximally exposed individual, the public, and workers resulting from the accidental 
releases associated with the processing of inorganic residues at Rocky Flats. The risks associated with this 
processing technology at Rocky Flats are summarized in Table D-231 and Table D-232. 

D-232 



Apeendix D-Evaluation of Human Health E((ects from Routine Processing/Storage Operations and Accidents 

Table D-229 Inorganic Residue Accident Scenario Parameters 
ort e e mte ec roc em1ca XI a lOll rocess a oc ~:y as f h M d. dEl t h 10 .d f P tR k Fl t 

Material at Risk (grams) 

Mediated Electrochemical Oxidation 

Frequency HEPA Process 

Accident Scenario (per year) Inorganic Residues Banks Building 371 Building 707 A • 

Explosion (Acetylene) 0.00005 2 drums 2/0 b 4,000 gc 1,966 g 

Explosion (Ion Exchange 0.0001 Solution 2 0.245 mgd N/A 
Column) 

Nuclear Criticality 0.0001 Solution 2 LOx 1019 fissions N/A e 

Fire: 
a. Room 0.0005 5-day supply f 2 5,376g 5,898 g 
b. Loading Dock 2.0xl0-6 4 drums 0 6,000 g g 3,932 g 

Spill: 
a. Room h - - - - -
b. Glovebox 0.80 1 feed prep container 2 194g 983 g 
c. Loading Dock 0.001 1 drum 0 3,000 gi 983 g 

Earthquake: 
a. Building 371 0.000094 5-day supply f 0 5,376 g N/A 
b. Building 707 A 0.0026 5-day supply f 0 N/A 5,898 g 

Aircraft Crash: 
a. Building 371 0.00004 The aircraft will not - - N/A 

penetrate the building 
wall. 

b. Building 707 A 0.00001 Consequences - N/A -
enveloped by the 
earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion (Acetylene): 
a. Building 707 A 1.0 0.001 0.010 1.0 Ground 
b. Building 371 1.0 0.001 1.0 2.0x1o·6 Elevated 

Explosion (Ion Exchange Column) k 1.0 1.0 1.0 1.0 Elevated 

Nuclear Criticality e. I - - - - Elevated 

Fire: 
a. Room 1.0 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 0.01 0.50 Ground 

Spill: 
a. Glovebox 1.0 l.Oxl0-6 m 1.0 m 2.0xlo-6 Elevated 
b. Loading Dock 0.25 l.Oxl0-6 m 1.0 m 0.10 Ground 

Earthquake: 
Buildings 371 and 707A 1.0 0.001 d O.lOd 0.10 Ground 

Aircraft Crash: 
a. Building 707 A" - - - - -
b. Building 371 P - - - - -

N/ A= not applicable DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
983-g product drums are transported from Building 371 to Building 707 A for processing. 
Building 707A, 0 HEPA Banks; Building 371,2 HEPA Banks. 
I drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for 
plutonium content. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
The wet nuclear criticality is not a viable accident scenario for the mediated electrochemical oxidation process in 
Building 707 A. 
3-day supply of feed and 2-day supply of product. 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
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I drum at the maximum plutonium content level. 
Respirable source term value in milligrams of plutonium released up the stack. 

m 
Refer to Table D-28 for Building 371 mediated electrochemical oxidation criticality accident source term. 
The product of ARFxRF = I. Ox 10·6

• 

Consequences enveloped by the earthquake. 
The aircraft will not penetrate the building walls. 

Table D-230 Summary of the Inorganic Residue Accident Analysis Doses 
f th M d" t dEl t h I 0 "d f P t R k Fl ts or e e Ia e ec roc em1ca XI a lOll rocess a oc ~y a 

Building Source Term MEI(rem) Population (person-rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 

Building 371 

Explosion (Acetylene) 8.00x10·7 Metal 2.40xl0·6 2.72xl0·7 0.0336 0.0008 

Explosion (Ion 0.000245 Metal 0.000735 0.0000833 10.3 0.245 
Exchange Column) 

a 
Criticality (Liquid) - 0.790 0.110 6,980 252 

Fire (Room) 0.0323 Metal 0.116 0.0116 1,350 32.3 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 

Spill (Glovebox) 3.88xl0-10 Metal I.I6xl0-9 1.32x10-10 0.0000163 3.88x1o-7 

Spill (Dock) 0.0000750 Metal 0.00027 0.000027 3.15 O.D75 

Earthquake 0.157 Metal 0.565 0.0565 6,590 157 

Building 707 A 

Explosion (Acetylene) 0.197 Oxide 0.236 0.0256 4,920 118 

Fire (Room) 0.0354 Oxide 0.0425 0.0046 895 21.2 

Fire (Dock) 0.00118 Oxide 0.00142 0.000153 29.5 0.708 

Spill (Glovebox) 1.97xl0-9 Oxide 3.15x10-10 I.I8xl0- 10 0.0000171 8.85xlo-7 

Spill (Dock) 0.0000246 Oxide 0.0000295 3.19xl0-6 0.614 0.0147 

Earthquake 0.172 Oxide 0.207 0.0224 4,310 103 

MEl= maximally exposed individual Met= meteorological data 
• !.Ox 1019 fissions. 

Worker 
(rem) 

50% Met 

2.00xl0-6 

0.000613 

0.321 

0.903 

0.0504 

9.70xl0- 10 

0.0021 

4.40 

4.13 

0.743 

0.0248 

2.75xl0- 10 

0.000516 

3.62 

Table D-231 Summary of the Inorganic Residue Accident Analysis Risks in Terms of Latent Cancer 
F tal"f Y f th M d" t dEl t h I 0 "d f P t R k Fl ts a 1 1es per ear or e e 1a e ec roc em1ca XI a Ion rocess a oc y a 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Building 371 

Explosion (Acetylene) 0.00005 6.00xl0- 14 6.80xW 15 8.40xl0-10 2.00xW 11 4.00xl0-14 

Explosion (Ion Exchange 0.0001 3.68xi0-11 4.17xl0- 12 5.15xl0-7 1.23xl0-8 2.45xl0-11 

Column) 

Criticality (Liquid) 0.0001 3.95xl0-8 5.50xl0-9 0.000349 0.0000126 1.28xl0-8 

Fire (Room) 0.0005 2.90xio-s 2.90x10-9 0.000339 8.06x10-6 1.81 x 1 o-7 

Fire (Dock) 2.0xl0-6 6.48xl0- 12 6.48xl0- 13 7.56xl0-8 1.80xl0-9 4.03xl0- 11 

Spill (Glovebox) 0.80 4.66xl0- 13 5.28x10- 14 6.52xl0-9 1.55xl0-10 3.10xl0-13 

Spill (Dock) 0.001 1.35xl0-10 1.35xl0-11 1.58xl0-6 3.75xlo-s 8.40xlo-10 
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Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake 0.000094 2.66xl0·8 2.66xi0·9 0.00031 7.38x10"6 1.65xiQ·7 

Building 707 A 

Explosion (Acetylene) 0.00005 5.90x!0·9 6.39xl0· 10 0.000123 2.95xl0"6 8.26xiQ·8 

Fire (Room) 0.0005 1.06xl0·8 1.15xi0·9 0.000221 5.3lx10"6 1.49xl0·7 

Fire (Dock) 2.0x10·6 1.42xl0·12 1.53xl0·13 2.95x1o-s 7.08x10" 10 1.98xlo·" 

Spill (Glovebox) 0.80 1.26xl0·13 4.72xl0-14 6.84xl0·9 3.54xl0·10 8.81xl0- 14 

Spill (Dock) 0.001 1.47x10"11 1.60xl0·12 3.07xl0·7 7.37xl0·9 2.06x10" 10 

Earthquake 0.0026 2.69xl0·7 2.9lxJ0·8 0.00560 0.000134 3.76xl0·6 

MEl =maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-232 Alternative 3 Accident Risks During Mediated Electrochemical Oxidation Processing 
a tR k Fits oc •Y a 

Risks« 

Process MEI(LCF) Population (LCF) 
Duration 

Inorganic Residue (yr) 95%Met I 50% Met 95%Met I 
Building 371 

All Residues 0.063 6.00x10·9 I 6.98xl0· 10 0.000063 I 
Building 707 A 

All Residues 0.058 1.65xl0·8 I 1.79xi0·9 0.000345 I 
Buildings 371 and 707 A 

All Residues - 2.25xl0·8 I 2.49xl0·9 0.000408 I 
MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

50% Met 

1.77xl0·6 

8.27xl0·6 

0.00001 

Worker (LCF) 

50% Met 

2.27xlo-s 

2.32x10·7 

2.54xlo·7 

Table D-233 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impacts of packaging the inorganic residues at Rocky Flats and of processing the residues using the mediated 
electrochemical oxidation technology at the Savannah River Site. Table D-234 summarizes the consequences 
to the maximally exposed individual, the public, and workers resulting from accidental releases associated with 
packaging the inorganic residues at Rocky Flats and processing the inorganic residues at the Savannah River 
Site. The risks associated with the packaging at Rocky Flats and the mediated electrochemical oxidation 
processing technology at the Savannah River Site are summarized in Table D-235 and Table D-236. The 
processes at the Savannah River Site could be performed in either the F-Canyon and FB-Line or the H-Canyon 
and HB-Line. Data are presented in Table D-228, Table D-229, Table D-230, and Table D-231 for both 
options. 
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Table D-233 Inorganic Residue Accident Scenario Parameters 
for the Mediated Electrochemical Oxidation Process at the Savannah River Site 

Frequency HEPA 
Accident Scenario (per year) Inorganic Residues Banks Material at Risk (grams) 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Explosion 0.00005 2 drums• 2 4,000 g 

Nuclear Criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply' 2 6,636 g 
b. Loading Dock 2.0x10·6 4 drums d 0 6,000 g 

Spill: 
a. Room• - - - -
b. Glovebox 0.80 1 feed prep container 2 79 g 
c. Loading Dock 0.001 1 drum r 0 3,000 g 

Earthquake 0.000094 5-day supply' 0 6,636 g 

Aircraft Crash 0.000040 The aircraft will not penetrate - -
the building wall. 

Rocky Flats Packaging of Residue for Shipment to the Savannah River Site 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 1.0 0.001 0.10 2.0x10·6 Elevated 

Nuclear Criticality b - - - - -

Fire: 
a. Room 1.0 0.006 O.oi 0.10 Ground 
b. Loading Dock O.oi 0.006 O.oi 0.50 Ground 

Spill: 
a. G1ovebox 1.0 l.Oxl0·6 8 l.Og 2.0xl0·6 Elevated 
b. Loading Dock 0.25 l.Oxl0·6 8 J.O& 0.10 Ground 

Earthquake 1.0 0.001 h 0.10h 0.10 Ground 

Aircraft Crash i - - - - -
Mediated Electrochemical Oxidation Process at the Savannah River Site F-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 4,000 g 
b. Ion Exchange Column 0.0001 120.5 mg k 

Nuclear Criticality 1 0.0001 I.Ox1019 fissions 

Fire 0.00061 4,000 g 

Spill 0.01 79 g 

Earthquake: 0.000125 
a. F-Canyon 

Liquid 12,000 g 
b. FB-Line 

Powder 1,000 g 
Molten Metal 1,000 g 
Liquid 1,000g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.0010 0.0050 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality 1 - - - -

Fire 1.0 0.01 0.005 Elevated 
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Accident Scenario DR ARFxRF LPF Release Point 

Spill 1.0 0.00001 0.005 Elevated 

Earthquake: 
a. F-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. FB-Line 

Powder 1,0 0.002 0.10 Ground 
Molten Metal 1.0 0.0022 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.0000150 4,000 g 
b. Ion Exchange Column 0.0001 241 mgk.m 

Nuclear Criticality 1 0.0001 l.Oxl019 fissions 

Fire 0.00061 6,000 g 

Spill O.Ql 79 g 

Earthquake: 0.000182 
a. H-Canyon 

Liquid 27,000 g 
b. HB-Line 

Powder 4,000 gm 
Liquid 4,000 gm 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality 1 - - - -
Fire 1.0 O.Ql 0.005 Elevated 

Spill 1.0 0.00001 0.005 Elevated 

Earthquake: 
a. H-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. HB-Line 

Powder 1.0 0.002 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

DR =damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
I drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (1 ,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the residue packaging process in Building 371. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
Materials are opened in a glovebox. No room spill is considered. 
I drum at the maximum plutonium content level. 
The product of ARFxRF = 1.0x10·6• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
The aircraft will not penetrate the building walls. 
Respirable source term value in milligrams of plutonium released up the stack. 
Refer to Table D-28 for criticality accident source term. 
Duty cycle= 60%. 
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Table D-234 Summary of the Inorganic Residue Accident Analysis Doses 
for the Mediated Electrochemical Oxidation Process at the Savannah River Site 

ME/ Population Worker 
Building Source Term (rem) (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residues for Shipment to the Savannah River Site 

Explosion 8.00x10·7 Metal 2.40xto·6 2.72xto·7 0.0336 0.0008 2.00x10·6 

Fire (Room) 0.0398 Metal 0.143 0.0143 1,670 39.8 1.11 

Fire (Dock) 0.0018 Metal 0.00648 0.000648 75.6 1.80 0.0504 

Spill (Glovebox) 1.58xto·10 Metal 4.74xlo-10 5.37xl0-11 6.64xl0-6 1.58xto·7 3.95xto·10 

Spill (Dock) 0.000075 Metal 0.00027 0.000027 3.15 0.075 0.0021 

Earthquake 0.194 Metal 0.698 0.0698 8,140 194 5.43 

Mediated Electrochemical Oxidation Process at the Savannah River Site F-Canyon 

Explosion 0.02 Metal 0.00068 0.00024 36.0 3.20 0.002 
(Hydrogen) 

Explosion (Ion 0.121 Metal-FB 0.00374 0.00133 193 18.1 O.otl2 
Exchange Column) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 O.o38 

Fire 0.200 Metal 0.0068 0.0024 360 32.0 0.02 

Spill 3.95xto·6 Metal 1.34xto·7 4.74xto·8 0.00711 0.000632 3.95xto·7 

Earthquake 0.481 Metal 0.0443 0.00818 1,590 Ill 10.6 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Explosion 0.02 Metal 0.00064 0.000192 32.0 3.00 0.002 
(Hydrogen) 

Explosion (Ion 0.241 Metal-HB 0.00699 0.00212 342 34.0 0.0224 
Exchange Column) 

a 
Criticality (Liquid) - 0.009 0.003 290 29.0 O.o38 

Fire 0.300 Metal 0.0096 0.00288 480 45.0 O.Q3 

Spill 3.95xl0·6 Metal 1.26xto·7 3.79xto·8 0.00632 0.000593 3.95xto·7 

Earthquake 0.946 Metal 0.0653 0.0132 2,930 189 20.8 

MEl= maximally exposed individual Met= meteorological data 
a l.Ox 1019 fissions. 

Table D-235 Summary of the Inorganic Residue Accident Analysis Risks in Terms of Latent Cancer 
F tal"f Y f th M d" t dEl h . I 0 "d f Pr tth S h Ri S"t a 1 1es per ear or e e 1a e ectroc em1ca XI a 1on ocess a e avanna ver 1 e 

Worker 
Accident MEl (LCF!yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residues for Shipment to the Savannah River Site 

Explosion 0.00005 6.00xl0-14 6.80xl0- 15 8.40xJO·IO 2.00xl0-11 4.00xl0-14 

Fire (Room) 0.0005 3.58xto·8 3.58xto·9 0.000418 9.95xto·6 2.23xto·7 

Fire (Dock) 2.00xto·6 6.48xl0-12 6.48xl0-13 7.56xto·8 1.80xl0·9 4.03xl0-11 

Spill (Glovebox) 0.800 1.90xl0-13 2.15xl0-14 2.65xto·9 6.32xl0-11 1.26xto·13 

Spill (Dock) 0.001 1.35xl0·10 1.35xl0-11 1.58xl0·6 3.75xto·8 8.40xto·10 

Earthquake 0.000094 3.28xl0·8 3.28xto·9 0.000383 9.llxto·6 2.04xl0·7 
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Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 
Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Mediated Electrochemical Oxidation Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.000015 5.10x10·'2 1.80x10.12 2.10x10·7 2.40x1o-s 1.20x1o·" 

Explosion (Ion Exchange 0.0001 1.87x1o-w 6.63x1o·" 9.64xl0·6 9.04x10·7 4.48x10·10 

Column) 

Criticality (Liquid) 0.0001 5.50x10.10 2.20x10·10 0.000155 1.60xl0·6 1.52xl0·9 

Fire 0.00061 2.07x10·9 7.32x10·10 0.00011 9.76xl0·6 4.88x10·9 

Spill 0.01 6.72xl0-13 2.37x1o-n 3.56x10·8 3.16xl0·9 1.58x10-12 

Earthquake 0.000125 2.77xl0·9 5.11xl0·10 0.0000992 6.92xl0·6 5.29xl0·7 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.000015 4.80xl0-12 1.44x10·'2 2.40xl0·7 2.25x10·8 1.20x1o·" 

Explosion (Ion Exchange 0.0001 2.10xl0·10 6.36x1o·" 0.0000103 1.02xl0·6 5.38xl0·10 

Column) 

Criticality (Liquid) 0.0001 4.50xl0·10 1.50xl0·10 0.0000145 1.45xl0·6 1.52xl0·9 

Fire 0.00061 2.93xl0·9 8.78xl0· 10 0.000146 0.0000137 7.32x10.9 

Spill 0.01 6.32xl0-13 1.90xl0·13 3.16x1o-s 2.96xl0·9 1.58xl0·'2 

Earthquake 0.000182 3.88xl0·9 7.88x1o·10 0.000174 0.0000113 1.980xl0·6 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-236 Alternative 3 Accident Risks During the Mediated Electrochemical 
Oxidation Process at the Savannah River Site 

Risks" 

Process MEI(LCF) Population (LCF) 
Duration 

Inorganic Residue (yr) 95%Met I 50% Met 95%Met I 50% Met 

Rocky Flats Packaging of Residues for Shipment to Savannah River Site 

All Residues 0.051 3.51x10·9 I 3.51x10·10 0.0000409 I 9.74xl0·7 

Mediated Electrochemical Oxidation Process at the Savannah River Site F -Canyon 

All Residues 0.42 2.34xl0·9 I 6.43xl0·10 0.0000985 l 8.07x10·6 

Mediated Electrochemical Oxidation Process at the Savannah River Site H-Canyon 

All Residues 0.42 3.14x10·9 I 7.90xl0· 10 0.000145 I 0.0000115 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.9.4 Alternative 4- Combination of Processing Technologies 

Worker (LCF) 

50% Met 

2.18xl0·8 

2.25x1o·7 

8.36xl0·7 

The inorganic residue processing technology considered for this alternative is repackaging. All inorganic 
residue can be processed using this technology. The repackaging process technology accident descriptions, 
consequences and risks are identical to those presented in Section 0.3.4.9.1, Alternative 1 -No Action. Refer 
to Section 0.3.4.9.1 for details. 

D-239 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

0.3.4.10 Scrub Alloy 

D.3.4. 10.1 Alternative 1 -No Action 

The scrub alloy processing technology considered for this alternative is repackaging. Repackaging of residues 
will be conducted within glovebox lines in Modules D, E, and Fin Building 707 at Rocky Flats. 

Table D-237 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of repackaging of scrub alloy at Rocky Flats. Table D-238 summarizes the consequences to the 
maximally exposed individual, the public, and workers resulting from the accidental releases associated with 
repackaging scrub alloy at Rocky Flats. The risks associated with this processing technology are summarized 
in Table D-239 and Table D-240. 

Table D-237 Scrub Alloy Accident Scenario Parameters 
t e epac agmg a oc ~y a h R k tR k Fl ts 

Frequency HEPA 
Accident Scenario (per year) Scrub Alloy Banks Material at Risk (grams) 

Explosion 0.00005 2 drums• 0 4,000 g 

Nuclear Criticality - - - -
Fire: 

a. Room 0.0005 5-day supply b 2 34,800 g 
b. Loading Dock 2.0x!0-6 4 drums c 0 6,000 g 

Spill: 
a. Room 0.008 I container at the maximum 2 3,000 g 

limit d 

b. Glovebox 0.80 1 feed prep container 2 725 g 
c. Loading Dock 0.001 1 drum e 0 3,000 g 

Earthquake 0.0026 5-day supply b 0 34,800 g 

Aircraft Crash 0.00003 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion: 0.01 0.00001 1.0 1.0 Ground 

Nuclear Criticality 1 - - - - -
Fire: 
a. Room o:o1 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 0.01 0.50 Ground 

Spill: 
a. Room 0.01 I.Ox!0-6 8 1.0' 2.0x!0-6 Elevated 
b. Glovebox O.QJ l.Oxi0-6 8 1.08 2.0x!0-6 Elevated 
c. Loading Dock 0.01 l.Oxl0-6 8 1.08 0.10 Ground 

Earthquake O.QJ 0.001 h 0.10 h 0.10 Ground 

Aircraft Crash i - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
I drum at the maximum plutonium content level (3,000 g) and 1 drum at the administrative control level (1 ,000 g) for plutonium 
content 
3-day supply of feed and 2-day supply of product 
1 drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content 
1 container per drum of feed. 
1 drum at the maximum plutonium content level. 
The wet nuclear criticality is not a viable accident scenario for the direct repackaging process in Building 707. 
The product of ARFxRF + l.Oxl0-6

• 

Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
Consequences enveloped by the earthquake. 
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Table D-238 Summary of the Scrub Alloy Accident Analysis Doses 
or et: ac agmg at oc•y fR k RkFI ats 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.0004 Sait-O 0.0056 0.0006 104 2.48 0.068 

Fire (Room) 0.00209 Sait-O 0.0292 0.00313 543 12.9 0.355 

Fire (Dock) 0.0018 Sait-O 0.0252 0.0027 468 11.2 0.306 

Spill (Room) 6.00x10·11 Sait-O 1.14xlO·tO 4.32x10.11 5.40x10.6 2.76xl0-7 7.20x1Q·ll 

Spill (G1ovebox) 1.45xl0-11 Sait-O 2.76xl0-11 1.04xl0-tt 1.31xl0·6 6.67xl0·8 1.74xl0-11 

Spill (Dock) 3.00x1o-6 Sal t-O 0.0000420 4.50x10-6 0.780 0.0186 0.00051 

Earthquake 0.0102 Sait-O 0.142 0.0152 2,640 63.0 1.73 

MEl = maximally exposed individual Met = meteorological data Sait-O= oxide salt 

Table D-239 Summary of the Scrub Alloy Accident Analysis Risks in Terms of Latent Cancer 
F r· Y f R k R k Fl ata 1t1es per ear or epac agmg at oc ty ats 

Accident ME/ (LCF!yr) Population (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 

Explosion 0.00005 1.40xl0-10 1.50x10-11 2.60x10-6 6.20xl0·8 

Fire (Room) 0.0005 7.31x10-9 7.83x10"10 0.000136 3.24xl0·6 

Fire (Dock) 2.0x10·6 2.52xl0·11 2.10x1o·12 4.68xl0·7 1.12x1o-s 

Spill (Room) 0.008 4.56xl0-16 1.73xl0·16 2.16x1o-11 l.lOxl0- 12 

Spill (Glovebox) 0.80 1.10x10-14 4.18xl0-15 5.22x1o-w 2.67xl0-11 

Spill (Dock) 0.001 2.10xl0·11 2.25x10-12 3.90x1o-7 9.30xl0·9 

Earthquake 0.0026 1.85xl0·7 1.98xl0·8 0.00343 0.0000819 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 240 AI ternat1ve lA "d CCI ent Ri ksD s urmg cru oy rocessmg S bAll P 

Risks" 
Proceas MEI(LCF) Population (LCF) 

Duration 
ScruiJAUoy (Jr) 95%Met 50%Mtt 95%Met 

All Scrub Alloy 0.11 2.12x10·8 2.27x1·9 0.000393 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.10.2 Alternative 2- Processing without Plutonium Separation 

' 

50% Met 

9.37xl0·6 

Worker 
(LCF!yr) 

50% Met 

1.36x1o-9 

7.10xl0·8 

2.45xl0· 10 

2.30xi0-16 

5.57x1o-ts 

2.04xl0·10 

1.80xJ0·6 

Worker (LCF) 

50% Met 

2.06xi0·7 

The scrub alloy processing technology considered for this alternative is calcination/vitrification. The 
calcination/vitrification process will be performed at Rocky Flats in Building 707, Modules D, E, and F. 
Table D-241 provides the applicable accident scenarios, assumptions, and parameters used in determining the 
impact of scrub alloy processing at Rocky Flats. Table D-242 summarizes the consequences to the maximally 
exposed individual, the public, and workers resulting from the accidental releases associated with the processing 
of scrub alloy. The risks associated with this processing technology are summarized in Table D-243 and 
Table D-244. 
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Table D-241 Scrub Alloy Accident Scenario Parameters 
ort e a cmatio 1tr1 JcatJon roccss at OC<Y f h C I . . n/V. ·r. P R k Fl ats 

Frequency HEPA Material at Risk 
Accident Scenario (per year) Scrub Alloy Banks (grams) 

Explosion 0.00005 2 drums• 0 4,000 g 

Nuclear criticality b - - - -

Fire: 
a. Room 0.0005 5-day supply c 2 1,043 g supply+ 695 g 

2.0x10-6 product d 

b. Loading Dock 4 drums e 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the limit r 2 3,000 g 
b. Glovebox 0.80 1 feed prep container r 2 725 g 
c. Loading Dock 0.001 ldrum 8 0 3,000 g 

Earthquake 0.0026 5-day supply c 0 1,043 g supply+ 695 g 
product d 

Aircraft Crash 0.00003 Consequences enveloped by - -
the earthquake. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 0.01 0.00001 1.0 1.0 Ground 

Nuclear Criticality b - - - - -

Fire: 
a. Room 0.01 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 0.01 0.50 Ground 

Spill: 
a. Room 0.01 l.Oxl0-6 h l.Oh 2.0x10-6 Elevated 
b. Glovebox 0.01 l.Ox10-6 h l.Oh 2.0xl0-6 Elevated 
c. Loading Dock 0.01 l.Oxl0-6h l.Oh 0.10 Ground 

Earthquake 0.01 0.001 j O.lOi 0.10 Ground 

Aircraft Crash k - - - - -

DR = damage ratio ARF = airborne release fraction RF = respirable fraction LPF = leak path factor 
1 drum at the maximum plutonium content level (3,000 grams) and 1 drum at the administrative control level (1 ,000 grams) for 
plutonium content. 
The wet nuclear criticality is not a viable accident scenario for the calcination/vitrification technology assessment. 
3-day supply of feed and 2-day supply of product. 
The product is glass. The effect of the vitrified product on the accident source term is negligible. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
I container per drum of feed. 
1 drum at the maximum plutonium content level. 
The product of ARFxRF = l.Ox!0-6. 
Add 0.000192 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000192 = 0.000292). 
Consequences enveloped by the earthquake. 

Table D-242 Summary of the Scrub Alloy Accident Analysis Doses 
ort e a cma 10 1tr1 IcatiOn rocess at oc >Y ~ h C I . f n/V. ·r. P R k Fl ats 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Explosion 0.0004 Sait-O 0.0056 0.0006 104 2.48 0.068 

Fire (Room) 0.0000626 Sait-O 0.000876 0.0000939 16.3 0.388 0.0106 
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Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Fire (Dock) 0.0018 Sait-O 0.0252 0.0027 468 11.2 0.306 

Spill (Room) 6.00xl0·11 Sait-O 1.14xl0·10 4.32x10.11 5.40xl0·6 2.76x10·7 7.20xl0. 11 

Spill (Glovebox) 1.45xl0·11 Sait-O 2.76xto·11 1.04x10.11 1.3lx10.6 6.67x10·8 1.74xl0·11 

Spill (Dock) 3.00xl0·6 Sait-O 0.000042 4.50xl0·6 0.780 0.0186 0.00051 

Earthquake 0.000305 Sait-O 0.00426 0.000457 79.2 1.89 0.0518 

MEl= maximally exposed individual Met= meteorological data Sait-O= oxide salt 

Table D-243 Summary of the Scrub Alloy Accident Analysis Risks in Terms of Latent Cancer 
F tal"f Y f th C I . f n!V"t "fi f P R k Fl a 1 1es per ear or e a cma 10 In ICa 10n rocess at oc •Y ats 

Accident MEl (LCF/yr) Population (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 

Explosion 0.00005 1.40xi0·10 1.50xi0·11 2.60xl0·6 6.20xlo-s 

Fire (Room) 0.0005 2.19xl0·10 2.35xl0- 11 4.07xl0·6 9.70xl0·8 

Fire (Dock) 2.0xi0·6 2.52xl0·11 2.70x10.12 4.68xi0·7 1.12xi0·8 

Spill (Room) 0.008 4.56xl0-16 1.73xi0·16 2.16xl0·11 1.10x10·12 

Spill (Glovebox) 0.80 1.10xiO·I4 4.18xi0· 15 5.22xi0·10 2.67xl0-11 

Spill (Dock) 0.001 2.10xi0·11 2.25x10-12 3.90xi0·7 9.30xi0·9 

Earthquake 0.0026 5.54xi0·9 5.94xi0·10 0.000103 2.45x10·6 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

a e -T bl D 244 Alt erna 1ve CCI en s s f 2A "d tRi k D urmg cru oy rocessmg S bAll P 
Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

ScrubAUoy (yr) 95%Met 50% Met 95%Met 

All Scrub Alloy 2.21 1.3lxi0·8 1.41xl0·9 0.000244 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

D.3.4.1 0.3 Alternative 3- Processing with Plutonium Separation 

50% Met 

5.82xl0·6 

Worker 
(LCF/yr) 

50% Met 

1.36xl0·9 

2.13x!0·9 

2.45xl0·10 

2.30x10. 16 

5.57xl0-15 

2.04x10. 10 

5.38xl0·8 

Worker (LCF) 

50% Met 

1.28xl0·7 

The scrub alloy processing technology considered for this alternative is the Purex/plutonium metal (or oxide) 
recovery process at the Savannah River Site. The scrub alloy will be packaged at Rocky Flats and shipped to 
the Savannah River Site for processing. The packaging of the residues at Rocky Flats will be performed in 
Building 371, Room 3701. The Purex process will be performed in the canyon facilities at the Savannah River 
Site. 

Similar accidents are applicable to the facilities at both sites. Table D-245 provides the applicable accident 
scenarios, assumptions, and parameters used in determining the impact of scrub alloy processing at the 
Savannah River Site. Table D-246 summarizes the consequences to the maximally exposed individual, the 
public, and workers resulting from the accidental releases associated with the processing of scrub alloy. The 
risks associated with this processing technology are summarized in Table D-247 and Table D-248. The 
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processes at the Savannah River Site could be performed either in the F-Canyon and FB-Line or in the 
H-Canyon and HB-Line. Data are presented in Table D-252, Table D-253, Table D-254, and Table D-255 
for both options. 

Table D-245 Scrub Alloy Accident Scenario Parameters for the 
P x/PI M I 0 "d R P h S h Ri s· ure utomum eta or XI e ecovery rocess at t e avanna ver 1te 

Frequency HEPA 
Accident Scenario (per year) Scrub Alloy Banks Material at Risk (grams) 

Rocky Flats Packaging of Residues for Shipment to the Savannah River Site 

Explosion 0.00005 2 drums• 2 4,000g 

Nuclear Criticality b - - - -
Fire: 

a. Room 0.0005 5-day supply c 2 20,412 g 
b. Loading Dock 2.0xl0·6 4 drums d 0 6,000 g 

Spill: 
a. Room 0.008 1 container at the maximum 2 3,000 g 

limite 
b. Glovebox 0.80 1 feed prep container 2 725 g 
c. Loading Dock 0.001 1 drum 1 0 3,000 g 

Earthquake 0.000094 5-day supply c 0 20,412 g 

Aircraft Crash 0.00004 The aircraft will not - -
penetrate the building wall. 

Accident Scenario DR ARF RF LPF Release Point 

Explosion 0.01 0.00001 1.0 2.0x10·6 Elevated 

Nuclear Criticality b - - - - -

Fire: 
a. Room O.Ql 0.006 0.01 0.10 Ground 
b. Loading Dock 0.01 0.006 O.Ql 0.50 Ground 

Spill: 
a. Room O.Ql l.Oxl0·6 8 1.08 2.0x10·6 Elevated 
b. Glovebox O.Ql 1.0x10·6 8 1.08 2.0x10·6 Elevated 
c. Loading Dock 0.01 l.Oxl0·6 8 1.08 0.10 Ground 

Earthquake O.Ql 0.001 h 0.10 h 0.10 Ground 

Aircraft Crash i - - - - -
Purex/Piutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 8,000 g 
b. Ion Exchange Column 0.0001 241 mg k 

Nuclear Criticality 1 0.0001 l.Oxl0 19 fissions 

Fire 0.00061 8,000 g 

Spill m - -

Earthquake: 0.000125 
a. F-Canyon 

Liquid 24,000 g 
b. FB-Line: 

Powder 2,000 g 
Molten Metal 2,000 g 
Liquid 2,000 g 
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Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality 1 - - - -
Fire 1.0 0.01 0.005 Elevated 

Spill m - - - -
Earthquake: 
a. F-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. FB-Line 

Powder 1.0 0.002 0.10 Ground 
Molten Metal 1.0 0.0022 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

Accident Scenario Frequency (per year) Material at Risk (grams) 

Explosion: 
a. Hydrogen 0.000015 6,000 g 
b. Ion Exchange Column 0.0001 241 mgm 

Nuclear Criticality 1 0.0001 l.Ox1019 fissions 

Fire 0.00061 6,000g 
Spill m - -
Earthquake: 0.000182 

a. H-Canyon 
Liquid 18,000 g 

b. HB-Line 
Powder 4,000g 
Liquid 4,000 g 

Accident Scenario DR ARFxRF LPF Release Point 

Explosion: 
a. Hydrogen 1.0 0.001 0.005 Elevated 
b. Ion Exchange Column 1.0 1.0 1.0 Elevated 

Nuclear Criticality 1 - - - -
Fire 1.0 0.01 0.005 Elevated 
Spill m - - - -
Earthquake: 
a. H-Canyon 

Liquid 1.0 0.000047 0.10 Ground 
b. HB-Line 

Powder 1.0 0.002 0.10 Ground 
Liquid 1.0 0.000047 0.10 Ground 

DR = damage ratio ARF =airborne release fraction RF = respirable fraction LPF =leak path factor 
1 drum at the maximum plutonium content level (3,000 g) and I drum at the administrative control level (I ,000 g) for plutonium 
content. 
The wet nuclear criticality is not a viable accident scenario for the residue packaging process in Building 371. 
3-day supply of feed and 2-day supply of product. 
I drum at the maximum plutonium content level and 3 drums at the administrative control level for plutonium content. 
I container per drum of feed. 
I drum at the maximum plutonium content level. 
The product of ARFxRF = l.Oxi0-6. 
Add O.OOOI92 to all ARFxRF values for the resuspension of respirable particulates after the earthquake (e.g., ARFxRF + 
0.000 I92 = 0.000292). 

i The aircraft will not penetrate the building walls. 
k Respirable source term value in milligrams of plutonium released up the stack. 

Refer to Table D-28 for criticality accident source term. 
Powder spill is not a viable accident scenario for processing scrub alloy at the Savannah River Site. 
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Table D-246 Summary of the Scrub Alloy Accident Analysis Doses for the 
ure uomum e or XI e ecovery rocess a e avanna ver 1 e P x/PI t M tal 0 "d R P tth S h Ri S"t 

Worker 
Building Source Tenn MEI(rem) Population (person-rem) (rem) 

Accident Scenario (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residues for Shipment to the Savannah River Site 

Explosion 8.00x10· 10 Sait-O 1.44x1o·8 l.68x10·9 0.000208 4.88xl0·6 1.28xl0·8 

Fire (Room) 0.00122 Sait-O 0.0269 0.00269 318 7.59 0.208 

Fire (Dock) 0.0018 Sa1t-O 0.0396 0.00396 468 11.2 0.306 

Spill (Room) 6.00xl0. 11 Salt-0 1.08x10·9 1.26x10"10 0.0000156 3.66x10·7 9.60x10- 10 

Spill (Glovebox) 1.45x10"11 Salt-0 2.61x10·10 3.05x10"11 3.77x10"6 8.85x10·8 2.32x10" 10 

Spill (Dock) 3.00x10"6 Sait-O 0.000066 6.60xl0·6 0.780 0.0186 0.00051 

Earthquake 0.00596 Sait-O 0.131 0.0131 1,550 37.0 1.01 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.04 Salt-M 0.0088 0.00328 480 40.0 0.0264 

Explosion (Ion 0.241 Salt-FB 0.00747 0.00265 386 36.2 0.0224 
Exchange Column) 

a 
Criticality (Liquid) - 0.011 0.0044 310 32.0 O.D38 

Fire 0.400 Salt-M 0.088 0.0328 4,800 400 0.264 

Earthquake 0.962 Salt-M 0.577 0.106 20,200 1,440 144 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.03 Salt-M 0.0063 0.00189 330 28.8 0.0198 

Explosion (Ion 0.241 Salt-HB 0.00747 0.00205 354 34.7 0.0231 
Exchange Column) 

a 
Criticality (Liquid) - 0.009 0.003 290 29.0 0.038 

Fire 0.300 Salt-M 0.063 0.0189 3,300 288 0.198 

Earthquake 0.903 Salt-M 0.407 0.0813 18,100 1,170 136 

MEl= maximally exposed individual 
Salt-FB =salt generated in FB area 

Met= meteorological data Salt-M =metal salt Sait-O= oxide salt 
Salt HB = salt generated in HB area 

a l.Ox 1019 fissions. 

Table D-247 Summary of the Scrub Alloy Accident Analysis Risks in Terms of Latent Cancer 
Fatalities per Year for the Purex/Plutonium Metal or Oxide Recovery Process at the Savannah River 

Site 
Worker 

Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 
Frequency 

I I Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 50% Met 

Rocky Flats Packaging of Residues for Shipment to the Savannah River Site 

Explosion 0.00005 3.60x10"16 I 4.20x10"17 5.20xl0. 12 J 1.22x1o·13 2.56x10"16 
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Accident MEl (LCF/yr) Population (LCF/yr) 
Frequency 

Accident Scenario (per year) 95%Met 50% Met 95%Met 50% Met 

Fire (Room) 0.0005 6.74x10'9 6.74x10' 10 0.0000796 1.90x10'6 

Fire (Dock) 2.0x10"6 3.96x10"11 3.96x10"12 4.68x10"7 1.12x10"8 

Spill (Room) 0.008 4.32x10·IS 5.04x10"16 6.24x10-11 1.46x10-12 

Spill (Glovebox) 0.80 1.04x10"13 1.22x10-14 1.51x10"9 3.54x10-11 

Spill (Dock) 0.001 3.30x10"11 3.30x10"12 3.90x10"7 9.30x10·9 

Earthquake 0.000094 6.16x10·9 6.16x10·10 0.0000728 1.74x10"6 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

Explosion (Hydrogen) 0.000015 6.60x10-11 2.46x10-11 3.60x10"6 3.00x10"7 

Explosion (I on Exchange 0.0001 3.74x10"10 1.33x10"10 0.0000193 1.81x10"6 

Column) 

Criticality (Liquid) 0.0001 5.50x10·10 2.20x10·10 0.0000155 1.60x10·6 

Fire 0.00061 2.68x1o-s 1.00x10·8 0.00146 0.000122 

Earthquake 0.000125 3.61x10·8 6.62x10"9 0.00126 0.0000902 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

Explosion (Hydrogen) 0.000015 4.73x10-11 1.42x10-11 2.48x10"6 2.16x10"7 

Explosion (Ion 0.0001 3.74x10· 10 1.02x10"10 0.0000177 1.74x10·6 

Exchange Column) 

Criticality (Liquid) 0.0001 4.50xl0"10 1.50x10·10 0.0000145 1.45x10·6 

Fire 0.00061 1.92x10·8 5.76x10·9 0.00101 0.0000878 

Earthquake 0.000182 3.70x10·8 7.40x10·9 0.00164 0.000107 

MEl= maximally exposed individual LCF =latent cancer fatality Met= meteorological data 

Table D-248 Alternative 3 Accident Risks During the Purex!Metal 
or XI e ecovery rocess a e avanna ver 1 e o · d R P tth s h ru s·t 

Risks a 

Process MEI(LCF) Population (LCF) 
Duration 

I I ScrubAUoy (yr) 95%MeJ 50% Met 95%Met SO%MeJ 

Rocky Flats Packaging of Residues for Shipment to Savannah River Site 

All Scrub Alloy 0.12 1.56x10"9 I 1.56x10·10 0.0000184 I 4.39x10·7 

Purex/Plutonium Metal Recovery Process at the Savannah River Site F -Canyon 

All Scrub Alloy 0.50 3.20xlo-s I 8.50xl0"9 0.00138 I 0.000108 

Purex/Plutonium Oxide Recovery Process at the Savannah River Site H-Canyon 

All Scrub Alloy 0.50 2.85xlo-s I 6.7lxl0"9 0.00134 I 0.0000991 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality 
• Sum of postulated accident scenario risks 

Worker 
(LCF/yr) 

50% Met 

4.16x10"8 

2.45X10" 10 

3.07x10"15 

7.42xl0- 14 

2.04x10"10 

3.81x10"8 

1.58xl0·10 

8.97x10· 10 

1.52xl0·9 

6.44x10·8 

0.0000144 

1.19x10"10 

9.25xl 0"10 

1.52xi0·9 

4.83xl0·8 

0.0000197 

Worker (LCF) 

50% Met 

9.62x10·9 

7.25xl0"6 

9.89x10·6 
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D.3.4.10.4 Alternative 4- Combination of Processing Technologies 

Scrub alloy is not under consideration for Alternative 4. 

0.3.4.11 Storage Following Processing and Packaging 

D.3.4.11.1 Alternative 1 -No Action 

Table D-249 presents a summary of the stored material vulnerability to the postulated set of accidents. 
Table D-250 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the storage of residues and scrub alloy following 
processing and packaging using Alternative 1 processing technologies. The storage risks associated with 
Alternative 1 are presented in Table D-251. 

a e -T bl D 249 S tore a ena oca IOn unera dMt "IL f VI 1 uy o os u a e CCI en bTt t P t I t d A "d ts 

Accident Butler Building Building 371 Vault 

High Wind Yes No 

Small Aircraft Crash Yes No 

Room/Vault Fire Yes Yes 

Earthquake and Building Collapse Yes Yes 

a e T bl D-250 AI ternative lS tora2e A "d CCI ent c onsequences 

Doses 

Worker 
Building Source Term MEI(rem) Population (penon-rem) (tem) 

Material (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

High Wind Accident- Butler Building 

Combustible 2,32xl0"6 Metal 5.57xlo·6 6.03xl0·7 0.0974 0.00232 0.0000650 
Residue 

Fluoride Residue 0.00016 Metal-0 0.000192 0.0000208 4.00 0.0960 0.00336 

Filter Media 2.32xl0·6 Metal 5.57xl0·6 6.03xl0·7 0.0974 0.00232 0.0000650 
Residue 

Sludge Residue 0.0000928 Metal 0.000223 0.0000241 3.90 0.0928 0.00260 

Small Aircraft Crash- Butler Building 

Combustible 0.0695 Metal 0.167 0.0181 2,920 69.5 1.95 
Residue 

Fluoride Residue 0.000240 Metal-0 0.000288 0.0000312 6.00 0.144 0.00504 

Filter Media 0.00834 Metal 0.0200 0.00217 350 8.34 0.234 
Residue 

Sludge Residue 0.00834 Metal 0.0200 0.00217 350 8.34 0.234 

Room Fire- Butler Building 
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Doses 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Material (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Combustible 0.0116 Metal 0.0278 0.00302 487 11.6 0.325 
Residue 

Fluoride Residue 0.0000400 Metal-0 0.0000480 5.20xl0·6 1.00 0.0240 0.000840 

Filter Media 0.00696 Metal 0.0167 0.00181 292 6.96 0.195 
Residue 

Sludge Residue 0.00278 Metal 0.00668 0.000724 117 2.78 0.0780 

Vault Fire- Building 371 

Scrub Alloy 0.0000435 Metal-0 0.0000783 7.83x10"6 1.09 0.0261 0.000914 

Earthquake and Building Collapse- Butler Building 

Combustible 0.00411 Metal 0.00987 0.00107 173 4.11 0.115 
Residue 

Fluoride Residue 0.0000928 Metal-0 0.000111 0.0000121 2.32 0.0557 0.00195 

Filter Media 0.0216 Metal 0.519 0.00562 908 21.6 0.605 
Residue 

Sludge Residue 0.00612 Metal 0.0147 0.00159 257 6.12 0.171 

Earthquake and Building Collapse- Building 371 Vault 

Fluoride Residue 0.112 Metal-0 0.201 0.0201 2,790 67.0 2.35 
Reside 

Scrub Alloy 0.0584 Metal-0 0.105 O.Dl05 1,460 35.0 1.23 

MEl= maximally exposed individal Met= meteorological data Metal-0 =metal oxide 

T bl D 251 Alt a e - f 1St erna 1ve orage A .d tRi k . T CCI en S SID ermso fL t tC a en ancer F t rr a a 1 1es per y ear 
Risks 

Worker 
Accident MEl (LCF/yr) Population (LCF!yr) (LCF/yr) 

Frequency (per 
Material yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

High Wind Accident- Butler Building 

Combustible 0.000814 2.27x10.12 2.46xl0·13 3.97xl0·8 9.44xl0· 10 2.12x10.11 

Residue 

Fluoride 8.89xl0·6 8.53xl0·13 9.25xl0.14 1.78xl0·8 4.27xl0·10 1.19xJO·II 
Residue 

Filter Media 0.00429 1.19xl0·11 1.29xl0·12 2.09x10"7 4.98xl0·9 1.11xJO·IO 
Residue 

Sludge Residue 0.00101 1.12xl0·10 1.22x10.11 1.97xl0·6 4.69xl0·8 1.05xl0·9 

Small Aircraft Crash- Butler Building 

Combustible 2.44xto·7 2.03x10. 11 2.2x10.12 3.56xl0·7 8.48xi0·9 1.90xl0·10 

Residue 

D-249 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Roclcy Flats Environmental Technology Site 

Risks 

Worker 
Accident MEl (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency (per 
Material yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Fluoride 2.67xlo-7 3.84xi0-14 4.17xlo-15 8.0lxl0-10 1.92xi0-11 5.38xi0-13 

Residue 

Filter Media 1.29xl o-6 1.29xi0-11 1.40xlo-12 2.26xl0-7 5.38xlo-9 1.20xl0-10 

Residue 

Sludge Residue 3.03xl0-7 3.03xi0-12 3.29xlo-13 5.3lxl0-8 1.26xlo-9 2.83xl0-11 

Room Fire- Butler Building 

Combustible 0.00001 1.39xl0-IO 1.5lxi0-11 2.44xlo-6 5.80xl0-8 1.30xlo-9 

Residue 

Fluoride 0.00001 2.40xi0-13 2.60xlo-14 5.00xl0-9 1.20xlo-10 3.36xi0-12 

Residue 

Filter Media 0.00001 8.35xlo-11 9.05xi0-12 1.46xlo-6 3.48xlo-8 7.80xlo-10 

Residue 

Sludge Residue 0.00001 3.34xl0-10 3.62xlo-12 5.85xl07 1.39xl0-8 3.12xl0-10 

Vault Fire- Building 371 

Scrub Alloy l.Oxl0-6 3.92xl0-14 3.92xlo-15 5.44xl0-10 1.3lxlo-11 3.65xlo-13 

Earthquake and Building Collapse- Butler Building 

Combustible 0.002 9.87xlo-9 1.07xl0-9 0.000173 4.llxlo-6 9.2lxlo-8 

Residue 

Fluoride 0.002 1.11 xlo-10 1.2lxi0-11 2.32xlo-6 5.57xl0-8 1.56xl0-9 

Residue 

Filter Media 0.002 5.19xlo-8 5.62xl0-9 0.000908 0.0000216 4.84xl0-7 

Residue 

Sludge Residue 0.002 1.47xl0-8 1.59xl o-9 0.000257 6.12xlo-6 1.37xl0-7 

Earthquake and Building Collapse- Building 371 Vault 

Fluoride 0.000094 9.45xlo-9 9.45xl0-10 0.000131 3.15xlo-6 8.82xl0-8 

Residue 

Scrub Alloy 0.000094 4.94xi0-9 4.94xi0-10 0.0000686 1.65xl0-6 4.6lxl0-8 

Alternative 1 Storage Risk per Year 

N/A N/A 9.14xlo-8 9.78xlo-9 0.00155 0.0000369 8.53xl0-7 

Alternative 1 20-Year Storage Risk 

N/A N/A 1.83xlo-6 1.96xlo-7 0.0309 0.000738 0.0000171 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 

D.3.4.11.2 Alternative 2- Processing Without Plutonium Separation 

Table D-252 indicates that, with the exception of filter media residue, following processing and packaging 
under Alternative 2 stored plutonium residue and scrub alloy are not vulnerable to the postulated set of 
accidents. Filter media residue processed using the blend down technology is vulnerable to the postulated set 
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of accidents because the processed residue is not stored in drummed pipe components. Table D-253 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from the 
accidental releases associated with the storage of filter media residue following blend down processing and 
packaging. The associated storage risks are presented in Table D-254. As discussed in Section 0.3.3.4.1, the 
annual frequency for the large aircraft crash is in the non-foreseeable range and the accident consequences and 
risks are not evaluated. 

a e -T bl D 252 AI ternatlve 28 tora2e A 'd CCI ent c onsequences 

Doses 

Worker 
Building Source Term MEI(rem) Population (person-rem) (rem) 

Residue (grams) I Type 95%Met I 50% Met 95%Met I 50% Met 50% Met 

High Wind Accident- Butler Building 

Filter Media 2.32xl0-6 I Metal 5.57xl0-6 I 6.03xlo-7 0.0974 I 0.00232 0.0000650 

Small Aircraft Crash- Butler Building 

Filter Media 0.00834 I Metal 0.0200 I 0.00217 350 I 8.34 0.234 

Room Fire- Butler Building 

Filter Media 0.00696 I Metal 0.0167 l 0.00181 292 I 6.96 0.195 

Earthquake and Building Collapse- Butler Building 

Filter Media 0.0216 I Metal 0.0519 I 0.00562 908 I 21.6 0.605 

MEl= maximally exposed individal Met= meteorological data 

T bl D 253 Alt a e - t' 2 St erna 1ve orage A 'd tRi k ' T CCI en ssm ermso fL t tC a en ancer F t l't' a a 1 1es per y ear 

Risks 

Worker 
Accident ME/ (LCF/yr) Population (LCF/yr) (LCF/yr) 

Frequency 

I I Residue (peryr) 95%Met 50% Met 95%Met 50% Met 50% Met 

High Wind Accident- Butler Building 

Filter Media 0.00429 1.19x10-11 I 1.29xl0-12 2.09xl0-7 I 4.98xl0-9 1.11xl0-10 

Small Aircraft Crash- Butler Building 

Filter Media 1.29x10-6 1.29xl0-11 I 1.40xl0-12 2.26x1o-7 I 5.38x10-9 1.20x10-10 

Room Fire- Butler Building 

Filter Media 0.00001 8.35xl0- 11 I 9.05x10-12 1.46x10-6 I 3.48x1o-s 7.80x1o-w 

Earthquake and Building Collapse- Butler Building 

Filter Media 0.002 5.19x10-8 I 5.62xl0-9 0.000908 I 0.0000216 4.84x1o-7 

Alternative 2 Storage Risk per Year 

Filter Media N/A 5.20xl0-8 , I 5.63x1o-9 0.000910 I 0.0000217 4.85x10-7 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
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D.3.4.11.3 Alternative 3- Processing With Plutonium Separation 

Alternative 3 storage assessments address the following issues: 

• Storage after processing with plutonium separation at Rocky Flats, 
• Storage at Rocky Flats after preprocessing and/or packaging for offsite processing at the Savannah 

River Site or the Los Alamos National Laboratory, 
• Storage after processing with plutonium separation at the Savannah River Site, and 
• Storage after processing with plutonium separation at the Los Alamos National Laboratory. 

0 Storage After Processing With Plutonium Separation at Rocky Flats-Table D-254 presents a 
summary of the stored material vulnerability to the postulated set of accidents. Table D-255 summarizes 
the consequences to the maximally exposed individual, the public, and workers resulting from the 
accidental releases associated with the storage of residues following processing with plutonium separation 
and packaging of the product at Rocky Flats. The associated storage risks are presented in Table D-256. 

a e T bl D-254 S tore dM t ' IL a ena ocation VI u nera bT 11ty to p ostu ate dA 'd ts CCI en 

Accident Butler Building Building 371 Vault 

High Wind Yes No 

Small Aircraft Crash Yes No 

Room/Vault Fire Yes No 

Earthquake and Building Collapse Yes Yes 

a e -T bl D 255 S tora2e A 'd CCI ent c onsequences 

Doses 

Worker 
Building Source Term MEl(rem) Population (person-rem) (rem) 

Residue (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

High Wind Accident- Butler Building 

ER &MSESalt 1.50xl0-6 Sait-O 0.0000211 2.26xl0-6 0.391 0.00932 0.000256 

DORSalt 1.55xl0-6 Sait-O 0.0000217 2.33xl0-6 0.404 0.00962 0.000264 

Fluoride 0.000158 Metal-0 0.000190 0.0000206 3.96 0.0950 0.00333 

Sludge 0.000212 Metal-0 0.0000254 2.76xl0-6 0.530 0.0127 0.000445 

Small Aircraft Crash- Butler Building 

ER &MSESalt 0.0677 Sait-O 0.948 0.102 17,600 420 11.5 

DOR Salt 0.0698 Sait-O 0.978 0.105 18,200 433 11.9 

Fluoride 0.000238 Metal-0 0.000286 0.0000309 5.95 0.143 0.00500 

Sludge 0.00191 Metal-0 0.00229 0.000248 47.7 1.14 0.0401 

Room Fire- Butler Building 

DOR Salt 0.0116 Sait-O 0.163 0.0175 3,030 72.2 1.98 

Fluoride 0.0000396 Metal-0 0.0000475 5.15xl0-6 0.990 0.0238 0.000832 

Sludge 0.000318 Metal-0 0.000382 0.0000413 7.95 0.191 0.00668 
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Doses 

Building Source Term MEI(rem) PopulaJion (person-rem) 

Residue (grams) Type 95%Met 50% Met 95%Met 50% Met 

Earthquake and Building Collapse- Butler Building 

ER&MSESalt 0.00461 Sait-O 0.0645 0.00691 1,200 28.6 

DOR Salt 0.00115 Sait-O 0.0161 0.00173 300 7.14 

Fluoride 0.0000928 Metal-0 0.000111 0.0000121 2.32 0.0557 

Sludge 0.0000232 Metal-0 0.0000278 3.20xl0·6 0.580 0.0139 

Earthquake and Building Collapse- Building 371 Vault 

ER&MSESalt 0.0618 Sait-O 1.36 0.136 16,100 383 

DOR Salt 0.0144 Sait-O 0.317 0.0317 3,750 89.4 

Combustible 0.00610 Metal-0 0.0110 0.00110 153 3.66 

Fluoride 0.112 Metal-0 0.201 0.0201 2,790 67.0 

Filter Media 0.0863 Metal-0 0.155 0.0155 2,160 51.8 

Sludge 0.0200 Metal-0 0.356 0.0356 4,950 119 

Glass 0.00143 Metal-0 0.00258 0.000258 35.8 0.858 

Graphite 0.0278 Metal-0 0.0501 0.00501 696 16.7 

Inorganic 0.00499 Metal-0 0.00899 0.000899 125 3.00 

MEl= maximally exposed individual Met= meteorological data DOR =direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue Sait-O= salt oxide Metal-0 =metal oxide 

a e - orage CCI en s T bl D 256 St A 'd t Ri ks 

Risks 

Accident 
Frequency (per 

MEl (LCF/yr) Population (LCF/yr) 

Residue yr) 95%Met 50% Met 95%Met 50% Met 

High Wind Accident- Butler Building 

ER&MSESalt 0.000112 1.18xl0·12 1.26x10.13 2.19xl0·8 5.22xto·10 

DORSalt 0.0000275 2.99x10·13 3.20xl0.14 5.55x10·9 1.32x10·10 

Fluoride 8.88xto·6 8.44x10·13 9.14x10.14 1.76x10·8 4.22xl0·10 

Sludge 0.0000169 2.15x10.13 2.33x10.14 4.48xto·9 1.07x10.10 

Small Aircraft Crash- Butler Building 

ER&MSESalt 3.35xl0·8 1.59xl0·11 1.70x10.12 2.95x10·7 7.03xto·9 

DORSalt 8.25xto·9 4.03xl0. 12 4.32x10·13 7.49x10·8 1.79xl0·9 

Fluoride 2.66xto·9 3.80x10.16 4.12x10. 17 7.91x10.12 1.90xl0·13 

Sludge 5.05x10·9 5.78x10.15 6.26xl0.16 1.20x10·10 2.89x10.12 

Worker 
(rem) 

50% Met 

0.783 

0.196 

0.00195 

0.000487 

10.5 

2.45 

0.128 

2.35 

1.81 

4.16 

0.0300 

0.584 

0.105 

Worker 
(LCF/yr) 

50% Met 

1.15xl0·11 

2.90x10. 12 

1.18x10·11 

3.0lx10·12 

1.54x10·10 

3.92x10.11 

5.32x10.15 

8.09x10.14 
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Risks 

Worker 
Accident MEl (LCF!yr) Population (LCF/yr) (LCF!yr) 

Frequency (per 
Residue yr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Room Fire - Butler Building 

DOR Salt 0.00001 8.15x10' 10 8.73xl0.11 0.0000151 3.61x10'7 7.92x10'9 

Fluoride 0.00001 2.38x10' 13 2.57x10'14 4.95xl0·9 1.19xl0·10 3.33x10"12 

Sludge 0.00001 1.91x10·12 2.07x10"13 3.98x10"8 9.54xl0·10 2.67xl0·11 

Earthquake and Building Collapse- Butler Building 

ER&MSESalt 0.002 6.45xi0·8 6.91xl0·9 0.00120 0.0000286 6.27x10"7 

DOR Salt 0.002 1.61xi0·8 1.73x10·9 0.000300 7.14x10"6 1.57x10"7 

Fluoride 0.002 1.11xi0·10 1.21x10·11 2.32xl0·6 5.57x10"8 1.56xl0·9 

Sludge 0.002 2.78xl0"11 3.02xl0"12 5.80x10"7 1.39xl0·8 3.90x10"10 

Earthquake and Building Collapse- Building 371 Vault 

ER&MSESalt 0.000094 6.39xi0·8 6.39xl0·9 0.000755 0.0000180 7.90x10"7 

DORSalt 0.000094 1.49xi0·8 1.49xl0·9 0.000176 4.20xl0·6 1.84x10·7 

Combustible 0.000094 5.16x10" 10 5.16x10"11 7.17xl0·6 1.72x10"7 9.64xl0·9 

Fluoride 0.000094 9.45xl09 9.45xl0·10 0.000131 3.15xl0·6 1.76x10·7 

Filter Media 0.000094 7.30xi0·9 7.30xl0·10 0.000101 2.43xl0·6 1.36x10·7 

Sludge 0.000094 1.68xi0·8 1.68xl0·9 0.000233 5.58x10"6 3.13x10·7 

Glass 0.000094 1.21xi0·10 1.21xl0·11 1.68xl0·6 4.03xl0·8 2.26x10-9 

Graphite 0.000094 2.35xl0·9 2.35x10"10 0.0000327 7.85x10·7 4.39xl0·8 

Inorganic 0.000094 4.22xl0· 10 4.22xl0" 11 5.87xl0·6 1.41x10"7 7.89xl0·9 

Storage Risk per Year 

N/A N/A 1.96xi0·7 2.02x10"8 0.00294 0.0000703 2.45x10"6 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
DOR = direct oxide reduction salt residue ER & MSE = electrorefining and molten salt extraction salt residue 

0 Storage at Rocky Flats After Preprocessing and/or Repackaging for Offsite Processing
Table D-257 presents a summary of the stored material vulnerability to the postulated set of accidents. 
Table D-258 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the storage of residues and scrub alloy following 
preprocessing and/or packaging at Rocky Flats for processing with plutonium separation at either the 
Savannah River Site or the Los Alamos National Laboratory. The associated storage risks are presented 
in Table D-259. 
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a e -T bl D 257 S tore dM . IL a term ocat10n VI u nera bT IIty to os u a e CCI enS P tltdA "d t 

Accident Butler Building Building 371 Vault 

High Wind No No 

Small Aircraft Crash No No 

Room!V ault Fire No No 

Earthquake and Building Collapse No Yes 

a e -T bl D 258 St orage A "d tC CCI en onsequences 

Doses 

Building Source Term MEI(rem) Population (person-rem) 

Material (grams) Type 95%Met 50% Met 95%Met 50% Met 

Earthquake and Building Collapse- Building 371 Vault 

Ash 0.0873 Metal-0 0.157 0.0157 2,180 52.4 

ER &MSE Salt 0.0671 Sait-O 1.48 0.148 17,400 416 

DORSalt 0.00927 Sait-O 0.204 0.0204 2,410 57.5 

Fluoride 0.00272 Metal 0.00980 0.000980 114 2.72 

Graphite 0.00186 Metal 0.00670 0.000670 78.1 1.86 

Inorganic 0.000338 Metal 0.00122 0.000122 14.2 0.338 

Scrub Alloy 0.0000584 Metal-0 0.000105 0.0000105 1.46 0.0350 

MEl= maximally exposed individual Met= meteorological data DOR =direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue Metal-0 =metal oxide Sait-O= salt oxide 

a e T bl D-259 St orage CCI en s s A "d tRik 

Risks 

Accident 
Frequency 

MEl (LCF!yr) Population (LCF!yr) 

Material (peryr) 95%Met 50% Met 95%Met 50% Met 

Earthquake and Building Collapse- Building 371 Vault 

Ash 0.000094 7.38xl0'9 7.38x10' 10 0.000103 2.46x10-6 

ER&MSESalt 0.000094 6.94x10-8 6.94x10-9 0.000820 0.0000195 

DOR Salt 0.000094 9.58x!0-9 9.58x10-10 0.000113 2.70x10-6 

Fluoride 0.000094 4.60x10-10 4.60x10-11 5.37x10-6 1.28xl0-7 

Graphite 0.000094 3.15x10-10 3.15x10-11 3.67x10-6 8.74x!o-s 

Inorganic 0.000094 5.71xl0-11 5.7lx10-12 6.67x10-7 1.59x10-8 

Scrub Alloy 0.000094 4.94x10-12 4.94x10-13 6.86xl0-8 1.65x10-9 

Storage Risk per Year 

N/A N/A 8.72x10-8 8.72x10-9 0.00105 0.0000249 

Worker 
(rem) 

50% Met 

1.83 

11.4 

1.48 

0.0762 

0.0521 

0.00946 

0.00123 

Worker 
(LCF/yr) 

50% Met 

6.89x10-8 

4.29xl0-7 

5.92xl0-8 

2.86xlo-9 

1.96x10-9 

3.56xlo-10 

4.6lx10- 11 

5.62xl0-7 

MEl= maximally exposed individal Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
DOR =direct oxide reduction salt residue ER & MSE = electrorefining and molten salt extraction salt residue 
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0 Storage After Processing With Plutonium Separation at the Savannah River Site-Table D-260 
presents a summary of the stored material vulnerability to the postulated set of accidents. Table D-261 
summarizes the consequences to the maximally exposed individual, the public, and workers resulting from 
the accidental releases associated with the storage of residues following processing with plutonium 
separation and packaging of the product at the Savannah River Site F-Canyon or H-Canyon. The product 
for storage from the F-Canyon will be plutonium metal and plutonium oxide powder from the H-Canyon. 
The associated storage risks are presented in Table D-262. 

a e ore a ena oca Ion u nera 1 ny o os u a e CCI en T bl D-260 St d M t . I L f V I bTt t P t I t d A "d ts 

Accident APSFVault 

High Wind No 

Small Aircraft Crash No 

Vault Fire No 

Earthquake and Building Collapse Yes 

a e T bl D-261 St orage A "d tC CCI en onseguences 

Doses 

Building Source Term MEI(rem) Population (person-rem) Worker (rem) 

Material (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake and Building Collapse- APSF Vault 

F-Canyon Product 0.000736 Oxide 0.0000368 6.92xl0-6 1.47 0.103 0.0125 
(plutonium metal) 

H-Canyon Product 2.00 Oxide 0.0998 0.0188 3,990 280 33.9 
(plutonium oxide powder) 

MEl= maximally exposed individal Met= meteorological data APSF =Actinide Packaging and Storage Facility 

a e -T bl D 262 S tora2e CCI en s s A "d tRik 

Risks 

Accident MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 
Frequency 

Material (peryr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake and Building Collapse- APSF Vault 

F-Canyon Product 0.00001 1.84xl0·13 3.46x10-14 7.36xl0-9 5.15x10-10 5.01xl0-11 

(plutonium metal) 

H-Canyon Product 0.00001 4.99xJO·IO 9.38xl0-11 0.0000200 1.40x10-6 2.72xl0-7 

(plutonium oxide powder) 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
APSF =Actinide Packaging and Storage Facility 
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0 Storage After Processing With Plutonium Separation at the Los Alamos National Laboratory
Table D-263 presents a summary of the stored material vulnerability to the postulated set of accidents. 
Table D-264 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the storage of residues following processing with 
plutonium separation and packaging of the product at the Los Alamos National Laboratory. The associated 
storage risks are presented in Table D-265. 

a e - ore a ena oca 1on u nera T bl D 263 St d M t . I L t' V I IllY 0 os u a e CCI en bTt t P t I t d A "d ts 

Accident TA-55 Plutonium Vault 

High Wind No 

Small Aircraft Crash No 

Vault Fire No 

Earthquake and Building Collapse Yes 

a e T bl D-264 S to rage A "d tC CCI en onsequences 
Doses 

Building Source Term MEI(rem) Populatilm (person-rem) 

MateriiJI (grams) Type 95%Met 50% Met 95%Met 50% Met 

Earthquake and Building Collapse- TA-SS Plutonium Vault 

ER&MSESalt 0.627 Sait-O 23.8 3.07 31,400 3,200 

DORSalt 0.149 Sait-O 5.66 0.730 7,440 759 

Earthquake and Building Collapse- TA-SS Waste Storage Area 

ER&MSESalt 0.00974 Sait-O 0.370 0.0477 487 49.7 

MEl= maximally exposed individual Met= meteorological data TA =technical area 
DOR =direct oxide reduction salt residue ER & MSE = electrorefining and molten salt extraction salt residue 
Sait-O= salt oxide 

a e T bl D-265 St orage CCI en s s A "d tRik 
Risks 

Worker (rem) 

50% Met 

257 

61.0 

3.99 

Accident MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 
Frequency 

Residue (peryr) 95%Met 50% Met 95%Met 50% Met 50% Met 

Earthquake and Building Collapse- TA-SS Plutonium Vault 

ER&MSESalt 0.0000190 4.53xl0·7 2.92xJo·8 0.000298 0.0000304 3.9lxl0·6 

DOR Salt 0.0000190 1.08xl0"7 6.93xl0·9 0.0000707 7.2lxl0"6 9.28xlo-7 

Earthquake and Building Collapse- TA-SS Waste Storage Area 

ER&MSESalt 0.0000190 7.03xl0·9 4.53xl0·10 4.63xl0·6 4.72xl0·7 6.07xlo-s 

Storage Risk per Year 

N/A N/A 5.67xl0·7 3.66xlo-s 0.000373 0.0000381 4.90xl0·6 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
TA =technical area DOR =direct oxide reduction salt residue 
ER & MSE = electrorefining and molten salt extraction salt residue 
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D.3.4.11.4 Alternative 4- Combination of Processing Technologies 

Table D-266 presents a summary of the stored residue vulnerability to the postulated set of accidents. 
Table D-267 summarizes the consequences to the maximally exposed individual, the public, and workers 
resulting from the accidental releases associated with the storage of residues following processing and packaging 
using Alternative 4 processing technologies. The storage risks associated with Alternative 4 are presented in 
Table D-268. 

a e - ore a ena oca 10n u nera IHY o os u a e CCI en T bl D 266 St d M t . I L f V I bTt t P t I t d A "d ts 

Accident Butler Building 

High Wind Yes 

Small Aircraft Crash Yes 

Room Fire Yes 

Earthquake and Building Collapse Yes 

T bl D-267 Alt a e f 4St erna 1ve orage A "d tC CCI en onsequences 
Doses 

Building Source Term MEI(rem) Population (person-rem) Worker (rem) 

Material (grams) Type 95%Met 50% Met 95%Met 50% Met 50% Met 

High Wind Accident 

Combustible Residue 2.32xl0·6 Metal 5.57xl0·6 6.03xl0·7 0.0974 0.00232 0.0000650 

Filter Media Residue• 2.32xl0"6 Metal 5.57xl0·6 6.03xl0"7 0.0974 0.00232 0.0000650 

Sludge Residueb 0.0000928 Metal 0.000223 0.0000241 3.90 0.0928 0.00260 

Small Aircraft Crash 

Combustible Residue 0.0695 Metal 0.167 0.0181 2,920 69.5 1.95 

Filter Media Residue• 0.00834 Metal 0.0200 0.00217 350 8.34 0.234 

Sludge Residueb 0.00834 Metal 0.0200 0.00217 350 8.34 0.234 

Room Fire 

Combustible Residue 0.0116 Metal 0.0278 0.00302 487 11.6 0.325 

Filter Media Residue• 0.00696 Metal 0.0167 0.00181 292 6.96 0.195 

Sludge Residueb 0.00278 Metal 0.00668 0.000724 117 2.78 0.0780 

Earthquake and Building Collapse 

Combustible Residue 0.00411 Metal 0.00987 0.00107 173 4.11 0.115 

Filter Media Residue• 0.0179 Metal 0.0431 0.00467 754 17.9 0.503 

Sludge Residueb 0.00589 Metal 0.0141 0.00153 247 5.89 0.165 

MEl= maximally exposed individal Met= meteorological data 
• Ful Flo filter media IDC 331 is excluded from Alternative 4. 

IDCs 089, 099, and 332 are excluded from Alternative 4. 
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T bl D 268 Alt a e - f 4St erna 1ve orage A 'd tRi k . T CCI en ssm ermso fL t tC a en ancer F t rr a a 1 1es per y ear 
Risks 

Accident MEl (LCF/yr) Population (LCF/yr) Worker (LCF/yr) 
Frequency 

Material (peryr) 95o/oMet 50% Met 95o/oMet 50% Met SOo/oMet 

High Wind Accident 

Combustible Residue 0.000813 2.26xl0-12 2.45xl0-13 3.96xl0-8 9.43xl0-8 2.llxl0- 11 

Filter Media Residue• 0.00421 9.91xl0-12 l.07xl0·12 l.73xl0·7 4.13xl0-9 9.25xl0-11 

Sludge Residueb 0.000972 l.08x1o-10 l.l7xl0- 11 l.89xl0·6 4.5lxl0-8 l.Olxl0-9 

Small Aircraft Crash 

Combustible Residue 2.44x10·7 2.03xl0-11 2.20xl0-12 3.56xl0·7 8.48xl0-9 l.90xl0· 10 

Filter Media Residue• l.26xl0·6 l.07xl0·11 l.l6xl0-12 l.87x1o-7 4.46x10-9 9.99xl0-12 

Sludge Residueb 2.91x10-7 2.91x10- 12 3.16xl0-13 5.10xl0-8 1.21x10·9 2.72xl0- 11 

Room Fire 

Combustible Residue 0.00001 l.39x10-10 l.5lxl0-11 2.44xl0·6 5.80x1o-s 1.30xl0-9 

Filter Media Residue• 0.00001 8.35xl0-11 9.05x1o-12 l.46xl0·6 3.48xl0-8 7.80xl0·10 

Sludge Residueb 0.00001 3.34xl0·11 3.62xl0-12 5.85x1o-7 l.39xl0·8 3.12xl0-10 

Earthquake and Building Collapse 

Combustible Residue 0.002 9.87xl0-9 l.07x10-9 0.000173 4.llxl0·6 9.21x1o-s 

Filter Media Residue• 0.002 4.31xl0-8 4.67xl0·9 0.000754 0.0000179 4.02xl0·7 

Sludge Residueb 0.002 l.41x1o-s l.53xl0·9 0.000247 5.89xl0·6 1.32xl0·7 

Alternative 4 Storage Risk per Year 

N/A N/A 6.75xl0·8 7.31x10-9 0.00118 0.0000281 6.30xl0·7 

MEl= maximally exposed individual Met= meteorological data LCF =latent cancer fatality N/ A= not applicable 
• Ful Ao filter media IDC 331 is excluded from Alternative 4. 

IDCs 089, 098, and 332 are excluded from Alternative 4. 

D.3.5 Secondary Impacts of Accidents 

The primary impact of accidents are measured in terms of public and worker exposures to radiation and toxic 
chemicals. The secondary impacts of accidents affect elements of the environment other than humans. For 
example, a radiological release may contaminate farmland, surface and underground water, recreational areas, 
industrial parks, historical sites, or the habitat of an endangered species. As a result, farm products may have 
to be destroyed; the supply of drinking water may be lowered; recreational areas may be closed; industrial parks 
may suffer economic losses during shutdown for decontamination; historical sites may have to be closed to 
visitors; and the endangered species may move closer to extinction. 

Accidents during the processing of salts at Rocky Flats, the Savannah River Site, and Los Alamos National 
Laboratory were selected to assess secondary impacts of accidents. Doses to the public maximally exposed 
individual at the site boundary, attributable to ground contamination from the highest consequence accident, 
were calculated. In all cases, the dose to the maximally exposed individual at the site boundary attributable to 
ground contamination was less than 1 mrem per year. The GENII computer code model for the maximally 
exposed individual assumes that the maximally exposed individual is exposed to soil contamination for 
0.7 years. The soil contamination level at the site boundary was estimated based on the maximally exposed 
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individual dose. The soil contamination level at the site boundaries for Rocky Flats, the Savannah River Site, 
and Los Alamos National Laboratory was less than 1 mrem per year. 

D.4 IMPACTS OF EXPOSURES TO HAZARDOUS CHEMICALS ON HUMAN HEALTH 

The potential impacts of exposure to hazardous chemicals released to the atmosphere as a result of the 
processing of plutonium residues and scrub alloy were evaluated for the routine operation of processing 
facilities. 

The receptors considered in these evaluations include the offsite population living within an 80-km (50-mi) 
radius of the sites and noninvolved workers located onsite at Rocky Flats and the Savannah River Site. Impacts 
were also evaluated for the maximally exposed individual member of the offsite population. The maximally 
exposed individual is the hypothetical person in the population who has the highest potential exposure. Impacts 
of exposures to hazardous chemicals for workers directly involved in processing plutonium residues and scrub 
alloy were not quantitatively evaluated because the use of personal protective equipment and engineering 
process controls will limit their exposure to levels within applicable Occupational Safety and Health 
Administration Permissible Exposure Limits or American Conference of Governmental Industrial Hygienists 
Threshold Limit Values. 

As a result of releases from routine processing facility operations, receptors are expected to be potentially 
exposed to concentrations of hazardous chemicals that are below those that could cause acutely toxic health 
effects. Acutely toxic health effects generally result from short-term exposure to relatively high concentrations 
of contaminants, such as those that may be encountered during facility accidents. Long-term exposure to 
relatively lower concentrations of hazardous chemicals can produce adverse chronic health effects that include 
both carcinogenic and noncarcinogenic effects. The health effect endpoints evaluated in this analysis include 
excess incidences of latent cancers for carcinogenic chemicals and a spectrum of chemical-specific noncancer 
health effects (primarily respiratory system toxicity) for noncarcinogens. 

D.4.1 Methodology 

Estimates of airborne concentrations of hazardous chemicals were developed using the Industrial Source 
Complex (ISC) air dispersion model. This model was developed by the EPA for regulatory air dispersion 
modeling applications. ISC3 is the most recent version of the model and is approved for use for a wide variety 
of emission sources and conditions. The Industrial Source Complex model estimates atmospheric 
concentrations based on the airborne emissions from the processing facility for each block in a circular grid 
comprising 16 directional sectors (e.g., north, north-northeast, northeast) at radial distances out to 80 km (50 mi) 
from the point of release, producing a distribution of atmospheric concentrations. The maximally exposed 
individual is located in the block with the highest estimated concentration. 

The long-term version of the model (ISCLT3) was run for Rocky Flats to estimate annual onsite and offsite 
concentrations in order to determine long-term (chronic) exposure and to assess compliance with annual ambient 
air quality standards. The short -term version of the model (ISCST3) was run for Savannah River to estimate 
annual concentrations in order to determine long-term exposure and to estimate both annual and short-term 
(30-day, 24-hour, and 12-hour) offsite concentrations to assess compliance with corresponding ambient air 
quality standards (EPA 1995b, EPA 1995c ). The meteorological data used as input to the models include short
term surface and upper data and joint frequency (STAR) data. Onsite surface and joint frequency data for 
Rocky Flats and the Savannah River Site used as input to the models were obtained from DOE. Additional 
information about the processing of model input data can be found in the technical support document (SAIC 
1998b). 
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This EIS estimates noncancer health risks by comparing modeled air concentrations of contaminants produced 
by ISC3 to EPA Reference Concentrations (RfCs), as published in the Integrated Risk Information System 
(IRIS). 

For each noncarcinogenic chemical, potential health risks are estimated by dividing the estimated airborne 
concentration by the chemical-specific RfC value to obtain a noncancer hazard quotient: 

Noncancer Hazard Quotient= Air Concentration !RfC 

Note that the modeled annual airborne concentrations produced by ISC are converted to daily equivalents for 
comparison to RfC values. 

Reference Concentrations are estimates, with uncertainty spanning perhaps an order of magnitude, of a daily 
exposure to the human population (including sensitive subgroups) that is likely to be without appreciable risk 
of deleterious effects during a lifetime. Hazard Quotients are calculated for each hazardous chemical to which 
receptors may be exposed. Hazard Quotients for each chemical are summed to generate a Hazard Index. For 
example, Table D-269 lists the Hazard Quotient values that were summed to develop the Hazard Index 
estimates for the Purex and mediated electrochemical oxidation processes at the Savannah River Site. The 
Hazard Index is an estimate of the total noncancer toxicity from exposure to hazardous chemicals. According 
to EPA risk assessment guidelines (EPA 1989), if the Hazard Index value is less than or equal to 1.0, the 
exposure is unlikely to produce adverse toxic effects. If the Hazard Index exceeds 1.0, adverse noncancer 
health effects may result from the exposure. 

For carcinogenic chemicals, risk is estimated by the following equation: 

Risk = CAxURF 

where 

Risk = a unitless probability of cancer incidence 
CA = contaminant concentration in air (in f.lg/m3

) 

URF = cancer inhalation unit risk factor (in units of cancers per f.lg/m3
) 

CA is estimated by multiplying the output of the ISC3 model by the process duration to obtain estimates of 
total airborne exposure for each process. 

Cancer unit risk factors are used in risk assessments to estimate an upper-bound lifetime probability of an 
individual developing cancer as a result of exposure to a particular level of a potential carcinogen. 

The proposed action processes involve emissions of carcinogenic chemicals only at Rocky Flats. For the Rocky 
Flats region of influence, offsite population cancer incidences were estimated by multiplying the estimated 
cancer incidences for each radial sector by the population living within that sector. 

D.4.2 Assumptions 

The airborne pathway is assumed to be the principal exposure route by which the offsite public and noninvolved 
workers are exposed to hazardous chemicals released from processing facilities. Under routine operating 
conditions, hazardous chemicals are released from processing facilities only to the atmosphere; no releases are 
assumed to occur to surface water, groundwater, or soil. The noninvolved worker is assumed to be located 
on site downwind of the release source at a distance corresponding to the point of maximum exposure. 
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~ Table D-269 Savannah River Site Noncancer Risk Estimates (Hazard Quotient and Hazard Index Values) 

Ash Residues Fluoride Residues 

Worker Offsite Worker OffsiJe 
Chemical HQ MEIHQ HQ MEIHQ 

Phosphoric acid 2xto-• lxlo-• 2xlo-• lxto-• 

Ammonium nitrate 2xto-• lxlO-'" 2xlo-• lxlQ-10 

Hazard Index • 2xto-• lxlo-• 2xto-• lxto-• 

MEl = maximally exposed individual HQ = hazard quotient 
• Sum of Hazard Quotients 

Purex Process 

Existing Scrub 
AUoy Salt Scrub AUoy 

Worker Offsite Worker Offsite 
HQ MEIHQ HQ MEIHQ 

2xlo-• 2x1o-• 2xlo-• 2xto-• 

4xto-• 3xlo-'" 4xto-• 3xl0-10 

2xlo-• 2xlo-• 2xlo-• 2xto-• 

Mediated Electrochemical Oxidation Process ! 
I 

Sand, Shlg, and I 

Crucible Residue Ash Residue Graphite Residues Inorganic Residues 

Worker Offsite Worker Offsite Worker Offsite Worker Offsite 
HQ MEIHQ HQ MEIHQ HQ MEIHQ HQ MEIHQ 

2xlo-• 2xto-• 7xl0" Sxl0-10 2xlo-• 2xl0" 2xlo-• 2xlo-• 

4xto• 3xl0-10 lxlQ-• Sxl0-11 4xlo-• 3xlo-'" 4xlo-• 3xlo-'" 

2x!O" 2xlo-• Sxto-• 6xl0-'0 2xto-• 2xlo-• 2xto-• 2xlo-• 
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No synergistic or antagonistic effects are assumed to occur from exposure to the hazardous chemicals released 
from processing facilities. Synergistic effects among released contaminants may result in adverse health effects 
that are greater than those estimated, whereas, antagonistic effects among released chemicals may result in less 
severe health effects than those estimated. 

The source term that was used for phosphoric acid was reported as phosphoric acid/tributyl phosphate. Since 
inhalation toxicity information is not available for tributyl phosphate, all of the source term was assumed to be 
phosphoric acid. This assumption produces conservative estimates of Hazard Quotients for this compound and 
for Hazard Index estimates developed using these Hazard Quotients. 

In a similar manner, all of the source term for ammonium nitrate was assumed to be ammonia. This assumption 
also produces conservative estimates of the Hazard Quotients for this compound and for the Hazard Index 
estimates produced using these Hazard Quotients. 

D.4.3 Hazardous Chemical Source Terms 

Emissions from the proposed action processes at Rocky Flats and the Savannah River Site were modeled so that 
individual source contributions to potential receptors could be estimated. At Rocky Flats, all hazardous 
chemicals were released from the Building 371 stack. At the Savannah River Site, emissions were from one 
stack located in the F-Area. To develop conservative estimates of exposure, all modeled emissions assumed 
no plume rise. The proposed action processes at the Los Alamos National Laboratory do not involve emissions 
of hazardous chemicals; therefore, contaminant ambient air concentrations were not modeled for this site. 

The hazardous chemical source terms for the processes proposed for Rocky Flats are presented in Table D-270. 
Table D-271 presents the source term data for the Savannah River Site. 

D.4.4 Health Risks from Routine Operation Chemical Exposures 

The results of the health risk analyses for routine operation chemical exposures are presented in Chapter 4 of 
this EIS. As discussed in Section 4.1, not all of the chemicals potentially released from the proposed action 
processing at Rocky Flats and the Savannah River Site were used to estimate health risks. Some of the 
chemicals are inert (e.g., argon) some are innocuous (e.g., calcium and calcium oxide), and some are toxic only 
by ingestion exposure (e.g., fluorides). The toxicity of some chemicals (e.g., n-dodecane and tributyl phosphate) 
is not well characterized, and some chemicals are addressed as air pollutants in Section 4.12 (e.g., volatile 
organic compounds, nitrogen oxide gases). 

D.4.5 Facility Accident Chemical Exposure Impacts 

The potential health risks resulting from exposure to hazardous chemicals released as a result of accidents at 
processing facilities were not quantitatively evaluated in this EIS. The impacts of chemical exposures from 
relevant facility accidents at Building 371 at Rocky Flats and at the F-Area separation facilities of the Savannah 
River Site have been evaluated in other investigations, such as the Rocky Flats Draft Cumulative Impacts 
Document (DOE I997a), the Rocky Flats Environmental Technology Site, Basis for Interim Operation, 
Building 37 I/374 complex (KHC 1997a) and the Savannah River Site Final Environmental Impact Statement, 
Interim Management of Nuclear Materials (DOE 1995a). The results of these analyses, which are incorporated 
by reference, indicate that the consequences for the most exposed member of the offsite population and on site 
noninvolved workers would be low and could be mitigated by emergency response actions. Workers involved 
in the facility processes may experience serious injury or fatalities as a result of their proximity to the release 
sources. The impacts of chemical releases as a result of accidents at the proposed plutonium residue and scrub 
alloy processing facilities at Building 371 and the F-Area are expected to be bounded by the impacts estimated 
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~ Table D-270 Ch d Scrub All fl fPI Resid IE .. beP ----------------------------------------:-:.D._-------------------------------- t Rockv Flats 

Process Emissions (kg/process duration) I 
Thermal 

I 
Desorption 

Sonic Washing Process Process CCOProcess Acid Dissolution Process Mediated Electrochemical Oxidation Process 
Filter Media Combustible Combustible Combustible Sludge Fluoride Inorganic Filter Media Graphite Raschig Ring Combustible 

Chemicals Released • Residues Residues Residues Residues Residues Residues Residues Residues Residues Residues Residues 
Carbon Tetrachloride I I I - - - - - - - -
Hydrochloric Acid - - - 0.04 - - - - - - -
Nitrogen Oxide Gases - - - - 0.3 0.2 2 2.9 5 0.3 2.2 

ceo= catalytic chemical oxidation 
• In addition to these chemicals, several of the proposed action processes at Rocky Flats would release various amounts of water vapor, carbon dioxide, and oxygen. Emissions of these compounds 

were not modeled in this EIS because their contribution to concentrations in ambient air would be negligible. 

Table D-271 Ch IE .. fl theP fPlut, Resid d Scrub All ttheS hRi Sit 
Process Emissions (tonslbatch)Chemicals 

Purex Process Mediated Electrochemical Oxidation Process 

Fluoride Existing Scrub Salt Scrub Graphite Inorganic 

Released Ash Residues Residues Alloy Alloy SSC Residues Ash Residues Residues Residues 

!Nitric Acid 0.029 0.029 0.0387 0.0387 0.0387 0.0114 0.0449 0.0483 

!Nitrogen Oxide Gases 0.0824 0.0824 0.1098 0.1098 0.1098 0.0324 0.0001 0.1373 

!Nitrous Oxide 0.0005 0.0005 0.0007 0.0007 0.0007 0.0002 0.0008 0.0009 

!Phosphoric Acidffributyl 0.00008 0.00008 0.0001 0.0001 0.0001 0.00003 0.0001 0.0001 
Phosphate 

VOCs 0.0033 0.0033 0.0045 0.0045 0.0045 0.0013 0.0052 0.0056 
Ammonium Nitrate 0.0001 0.0001 0.0002 0.0002 0.0002 0.00005 0.0002 0.0002 
Hydrogen Fluoride 0.00001 0.00002 0.000005 0.000005 0.000005 0.0014 0 0 

Argon 0.00007 0.00007 0.0002 0.0002 0.0001 0.00007 0.00007 0.00007 

Calcium 0.000005 0.000005 0.00002 0.00002 0.00001 0.000005 0.000005 0.000005 

Calcium Fluoride 0.00002 0.00002 0.00005 0.00005 0.00003 0.00002 0.00002 0.00002 

Calcium Oxide 0.000004 0.000004 0.00001 0.00001 0.000008 0.000004 0.000004 0.000004 

N-Dodecane 0.000003 0.000004 0.00001 0.00001 0.000007 0.000003 0.000003 0.000003 

SSC = sand, slag, and crucible VOCs = volatile organic compounds 
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Appendix D -Evaluation of Human Health Effects (rom Routine Processing/Storage Operations and Accidents 

in these other investigations. These analyses are representative of potential chemical accident risks for the 
proposed actions because they address the same or similar facilities using similar chemicals in relevant 
scenarios. Because chemical inventories for the H-Area separation facilities of the Savannah River Site are 
similar to those estimated for the F-Area, potential impacts also are expected to be similar. For example, these 
analyses estimate the airborne concentrations of hazardous chemical releases from a number of different 
accident scenarios. Potential human health effects are evaluated by comparing these estimated airborne 
concentrations to community exposure guidelines knovtn as Emergency Response Planning Guidelines 
(ERPGs) developed by the American Industrial Hygiene Association (AIHA). ERPGs are defined as follows: 

• 

• 

• 

ERPG-1 is the maximum airborne concentration below which it is believed that nearly all individuals 
could be exposed for up to one hour without experiencing other than mild, transient adverse health effects 
or perceiving a clearly defined objectionable odor. 
ERPG-2 is the maximum airborne concentration below which it is believed that nearly all individuals 
could be exposed for up to one hour without experiencing or developing irreversible or other serious health 
effects or symptoms that could impair their abilities to take protective action. 
ERPG-3 is the maximum airborne concentration below which it is believed that nearly all individuals 
could be exposed for up to one hour without experiencing or developing life-threatening health effects. 

The results of selected analyses for chemicals and facilities common to the proposed action processing of 
plutonium residues and scrub alloy are summarized in Table D-272 below. 

T bl D 272 I a e - mpactso fN" . A "dS Itr1c Cl torag_e T kR I an e ease at R k Fl B "ld" 371/374 oc•y ats Ul mg * 
Worst 
Case Average 

Meteorology Case Meteorology 
Parts per million (ppm) 

Involved concentration 141 46 
Worker Level of Concern >ERPG-3 >ERPG-3 

Potential Health Effects life threatening life threatening 
Parts per million (ppm) 

Noninvolved concentration 18 4.2 
Worker Level of Concern >ERPG-2 >ERPG-1 

Potential Health Effects Irreversible Mild, transient 

Off site 
Parts per million (ppm) 

concentration 0.1 0.02 
Maximally 

Level of Concern <ERPG-1 <ERPG-1 Exposed 
Individual (MEl) Potential Health Effects None None 

*From Rocky Flats Cumulative Impacts Document (DOE 1997a). Location of offs1te MEl IS 1580 meters. 

At Rocky Flats, the estimated airborne concentrations of nitric acid at 30 meters following release from the 
storage tank exceed the ERPG-3 guideline of 30 parts per million (ppm), and are potentially life threatening to 
the involved worker. For the noninvolved worker, the 18 ppm concentration exceeds the ERPG-2 guideline of 
15 ppm, which suggests potential for irreversible health effects if exposures are experienced for up to one hour 
without evacuation or other emergency response action. The 4 ppm concentration exceeds the ERPG-1 
guideline of 2 ppm, which suggests potential for reversible adverse health effects. For the offsite MEl, the 
estimated airborne concentrations are less than the ERPG-1 guideline, which suggests that the offsite public 
should not experience any adverse health effects as a result of the release (DOE 1997a). 
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Table D-273 Impacts of Potential Nonseismic Initiated Releases of Hazardous Chemicals in F -Area 
of the Savannah River Site* 

Noninvolved Worker OffsiteMEI 

Chemical (640m) (site boundary) ERPG-1 ERPG-2 ERPG-3 

Hydrochloric acid 0.0063 0.000085 4.5 30 150 

Hydrofluoric acid 220 2.9 4 16 41 

Nitric acid 14 3.6 5.2 39 77 
*From Fmal Environmental Impact Statement, Intenm Management of Nuclear Materials (DOE 1995b ). ConcentratiOns are m 
units of milligrams per cubic meter. 

Table D-274 Impacts of Potential Seismic Initiated Releases of Hazardous Chemicals in 
F -Area of the Savannah River Site* 

Noninvolved OffsiteMEI 
Chemical Worker (640 m) (site boundary) ERPG-1 ERPG-2 ERPG-3 

Hydrochloric acid 0.019 0.00026 4.5 30 150 

Hydrofluoric acid 220 2.9 4 16 41 

Nitric acid 390 14 5.2 39 77 
*From Fmal Envtronmentalimpact Statement, Intenm Management of Nuclear Matenals (DOE 1995b ). ConcentratiOns are m umts 
of milligrams per cubic meter. 

Table D-275 Impacts of Potential Nonseismic Initiated Releases of Hazardous Chemicals in H-Area 
of the Savannah River Site* 

Noninvolved OffsiteMEI 
Chemical Worker (640 m) (site boundary) ERPG-1 ERPG-2 ERPG-3 

Hydrochloric acid 0.00050 5.7xlo-6 4.5 30 150 

Hydrofluoric acid 0.00043 4.9xlo-6 4 16 41 

Nitric acid 95 1.9 5.2 39 77 
*From Fmal Environmental Impact Statement, Intenm Management of Nuclear Materwls (DOE 1995b ). ConcentratiOns are m umts 
of milligrams per cubic meter. 

Table D-276 Impacts of Potential Seismic Initiated Releases of Hazardous Chemicals in 
H-Area of the Savannah River Site* 

Noninvolved OffsiteMEI 
Chemical Worker (640 m) (site boundary) ERPG-1 ERPG-2 ERPG-3 

Hydrochloric acid 0.0021 0.000024 4.5 30 150 

Hydrofluoric acid 0.00067 7.6xi0-6 4 16 41 

Nitric acid 230 5.7 5.2 39 77 
*From Final Environmental Impact Statement, Interim Management of Nuclear Materials (DOE 1995b). Concentrations are in umts 
of milligrams per cubic meter. 

At the Savannah River Site, accidental releases of hazardous chemicals in F-Area were estimated to exceed the 
ERPG-3 guideline for noninvolved workers for hydrofluoric acid and the ERPG-1 guideline for nitric acid 
following nonseismic-initiated accidents, and the ERPG-3 guideline concentrations for both chemicals 
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following seismic-initiated releases (Tables D-273 and D-274). For H-Area accidents, nitric acid 
concentrations were estimated to exceed the ERPG-3 guideline concentration for noninvolved workers 
following nonseismic-initiated events, and ERPG-3 and ERPG-1 guidelines for noninvolved workers and offsite 
MEl, respectively, following seismic-initiated events (Tables D-275 and D-276). No long-term or life 
threatening health effects are expected for noninvolved workers under these scenarios because individuals could 
be notified and evacuated to safe locations within one hour of an inadvertent release. Some individuals could 
experience significant short-term health effects, such as burning of the lungs and skin irritation. For involved 
workers, there is a potential for serious injury or fatality because the high airborne concentrations expected at 
locations close to the point of release might hinder emergency response actions (DOE 1995b ). 

At Los Alamos National Laboratory, no hazardous chemicals are used in the proposed distillation of 
pyrochemical salts, and only relatively small amounts of hydrochloric acid are used in the proposed water leach 
and acid dissolution processing of direct oxide reduction pyrochemical salts. Therefore, the potential impacts 
of chemical exposures from facility accidents at this site were not quantitatively evaluated in this EIS. 
Additional information about chemical accidents is presented in the Draft Environmental Impact Statement for 
the Continued Operation of Los Alamos National Laboratory (LANL 1998). 
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APPENDIXE 
EVALUATION OF HUMAN HEALTH EFFECTS 

OF OVERLAND TRANSPORTATION 

E.l INTRODUCTION 

The overland transportation of any commodity involves a risk to both transportation crew members and 
members of the public. This risk results directly from transportation-related accidents and indirectly from the 
increased levels of pollution from vehicle emissions, regardless of the cargo. The transportation of certain 
materials, such as hazardous or radioactive waste, can pose an additional risk due to the unique nature of the 
material itself. In order to permit a complete appraisal of the environmental impacts of the proposed action 
and alternatives, the human health risks associated with the overland transportation of plutonium residues and 
scrub alloy have been assessed. 

This appendix provides an overview of the approach used to assess the human health risks that may result from 
the overland transportation. The appendix includes discussion of the scope of the assessment, analytical 
methods used for the risk assessment (i.e., computer models), important assessment assumptions, and 
determination of potential transportation routes. It also presents the results of the assessment. In addition, to 
aid in the understanding and interpretation of the results, specific areas of uncertainty are described, with an 
emphasis on how the uncertainties may affect comparisons of the alternatives. 

The approach used in this appendix is modeled after that used in the Storage and Disposition of Weapons
Usable Fissile Materials Final Programmatic Environmental Impact Statement (DOE 1996a). That 
environmental impact statement (EIS) did not perform as detailed of analysis of the specific actions taken for 
plutonium residues and scrub alloys because of the breadth necessary to analyze the entire plutonium 
disposition program. Nevertheless, the fundamental assumptions used in this analysis are consistent with those 
used in that EIS, and the same computer codes and generic release and accident data are used. 

The risk assessment results are presented in this appendix in terms of "per-shipment" risk factors, as well as 
for the total risks associated with each material. Per-shipment risk factors provide an estimate of the risk from 
a single plutonium residue or scrub alloy shipment between the Rocky Flats Environmental Technology Site 
(Rocky Flats) and the interim management sites. The total risks for a given alternative are found by 
multiplying the expected number of shipments by the appropriate per-shipment risk factors. 

E.2 SCOPE OF ASSESSMENT 

The scope of the overland transportation human health risk assessment, including the alternatives and options, 
transportation activities, potential radiological and nonradiological impacts, and transportation modes 
considered, is described below. Additional details of the assessment are provided in the remaining sections 
of the appendix. 

0 Proposed Action and Alternatives-The transportation risk assessment conducted for this EIS estimates 
the human health risks associated with the transportation of piutonium residues and scrub alloy for a 
number of management alternatives. 

0 Transportation-Related Activities-The transportation risk assessment is limited to estimating the 
human health risks incurred during the overland transportation for each alternative. The risks to workers 
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or to the public during loading, unloading, and handling prior to or after shipment are not included in the 
overland transportation assessment, but are addressed in Appendix D of this EIS. Similarly, the 
transportation risk assessment does not address possible impacts from increased transportation levels on 
local traffic flow, noise levels, or infrastructure. 

0 Radiological Impacts-For each alternative, radiological risks (i.e., those risks that result from the 
radioactive nature of the plutonium residues and scrub alloy) are assessed for both incident-free 
(i.e., normal) and accident transportation conditions. The radiological risk associated with incident-free 
transportation conditions would result from the potential exposure of people to external radiation in the 
vicinity of a loaded shipment. The radiological risk from transportation accidents would come from the 
potential release and dispersal of radioactive material into the environment during an accident and the 
subsequent exposure of people through multiple exposure pathways (i.e., exposure to contaminated 
ground or air, or ingestion of contaminated food). 

All radiologically-related impacts are calculated in terms of committed dose and associated health effects 
in the exposed populations. The radiation dose calculated is the total effective dose equivalent 
(NRC 1998a), which is the sum of the effective dose equivalent from external radiation exposure and the 
50-year committed effective dose equivalent from internal radiation exposure. Radiation doses are 
presented in units of roentgen equivalent man (rem) for individuals and person-rem for collective 
populations. The impacts are further expressed as health risks in terms of latent cancer fatalities and 
cancer incidence in exposed populations. The health risk conversion factors (expected health effects per 
dose absorbed) were derived from International Commission on Radiological Protection Publication 60 
(ICRP 1991). 

0 Nonradiological Impacts-In addition to the radiological risks posed by overland transportation 
activities, vehicle-related risks are also assessed for nonradiological causes (i.e., related to the transport 
vehicles and not the radioactive cargo) for the same transportation routes. The nonradiological 
transportation risks are independent of the radioactive nature of the cargo and would be incurred for 
similar shipments of any commodity. The nonradiological risks are assessed for both incident-free and 
accident conditions. Nonradiological risks during incident-free transportation conditions would be caused 
by potential exposure to increased vehicle exhaust emissions. The nonradiological accident risk refers 
to the potential occurrence of transportation accidents that directly result in fatalities unrelated to the 
shipment cargo. State-specific transportation fatality rates are used in the assessment. Nonradiological 
risks are presented in terms of estimated fatalities. 

0 Transportation Modes-All shipments have been assumed to take place by truck transportation modes. 

0 Receptors-Transportation-related risks are calculated and presented separately for workers and 
members of the general public. The workers considered are truck crew members involved in the actual 
overland transportation. The general public includes all persons who could be exposed to a shipment 
while it is moving or stopped en route. Potential risks are estimated for the collective populations of 
exposed people, as well as for the hypothetical maximally exposed individual. The collective population 
risk is a measure of the radiological risk posed to society as a whole by the alternative being considered. 
As such, the collective population risk is used as the primary means of comparing various alternatives. 
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Two other DOE EISs cover transportation activities related to the disposition of plutonium residue and 
scrub alloy, but outside the scope of this EIS. The Surplus Plutonium Disposition Draft EIS covers the 
disposition of plutonium that may be separated from residues and scrub alloy (DOE 1998). The second 
EIS, the Waste Isolation Pilot Plant Disposal Phase Final Supplemental EIS (DOE 1997), known as 
WIPP SEIS-II, includes the environmental impacts of shipping transuranic wastes to the Waste Isolation 
Pilot Plant (WIPP). Appendix E of the WIPP SEIS-II gives the impacts on a per shipment basis, of 
transportation from Rocky Flats, Los Alamos National Laboratory, and the Savannah River Site to WIPP. 
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E.3 PACKAGING AND REPRESENTATIVE SHIPMENT CONFIGURATIONS 

Regulations that govern the transportation of radioactive materials are designed to protect the public from the 
potential loss or dispersal of radioactive materials as well as from routine radiation doses during transit. The 
primary regulatory approach to promote safety is through the specification of standards for the packaging of 
radioactive materials. Because packaging represents the primary barrier between the radioactive material being 
transported and radiation exposure to the public and the environment, packaging requirements are an important 
consideration for the transportation risk assessment. Regulatory packaging requirements are discussed briefly 
below and in Chapter 5. In addition, the representative packaging and shipment configurations assumed for 
this EIS are described. 

E.3.1 Packaging Overview 

Although several Federal and State organizations are involved in the regulation of radioactive waste 
transportation, primary regulatory responsibility resides with the U.S. Department of Transportation and the 
U.S. Nuclear Regulatory Commission. All transportation activities must take place in accordance with the 
applicable regulations of these agencies specified in 49 Code of Federal Regulations (CFR) Part 173 
(DOT 1992a) and 10 CFR Part 71 (NRC 1998b). 

Transportation packaging for small quantities of radioactive materials must be designed, constructed, and 
maintained to contain and shield their contents during normal transport conditions. For large quantities and 
for more highly radioactive material, such as spent nuclear fuel or plutonium, they must contain and shield 
their contents in the event of severe accident conditions. The type of packaging used is determined by the total 
radioactive hazard presented by the material within the packaging. Four basic types of packaging are used: 
Excepted, Industrial, Type A, and Type B. Another packaging option, Strong, Tight, is still available for some 
domestic shipments. 

Excepted packagings are limited to transporting materials with extremely low levels of radioactivity. Industrial 
packagings are used to transport materials that, because of their low concentration of radioactive materials, 
present a limited hazard to the public and the environment. Type A packagings are designed to protect and 
retain their contents under normal transport conditions and must maintain sufficient shielding to limit radiation 
exposure to handling personnel. These packagings are used to transport radioactive materials with higher 
concentrations or amounts of radioactivity than excepted or industrial packagings. Strong, Tight packagings 
are used in the United States for shipment of certain materials with low levels of radioactivity, such as natural 
uranium and rubble from the decommissioning of nuclear reactors. 

The transportation of highway-route controlled quantities of plutonium (more than a few grams, depending 
on activity level) requires the use of Type B packaging. In addition to meeting the standards for Type A 
packaging, Type B packaging must provide a high degree of assurance that even in severe accidents the 
integrity of the package will be maintained with essentially no loss of the radioactive contents or serious 
impairment of the shielding capability. Type B packaging must be shown by test or analysis to withstand a 
series of accident conditions specified in 10 CFR Part 71 (NRC 1998b). The conditions were developed to 
simulate severe accident conditions, including impact, puncture, fire, and water immersion. 

Beyond meeting U.S. Department of Transportation standards showing it can withstand normal conditions of 
transport without loss or dispersal of its radioactive contents or allowance of significant radiation fields, a 
Type B packaging must meet the 10 CFR Part 71 requirements administered by the U.S. Nuclear Regulatory 
Commission (NRC 1998b ). The complete sequence of conditions is listed below: 

0 Free-Drop-A 9-meter (m) (30-foot [ft]) free-drop onto a flat, essentially unyielding, horizontal surface, 
striking the surface in a position for which maximum damage to the package is expected. 
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0 Puncture-A 1-m (40-inch [in]) drop onto the upper end of a 15-centimeter (em) (6-in) diameter solid, 
vertical, cylindrical, mild steel bar (at least 20 em [8 in] long) mounted on an essentially unyielding, 
horizontal surface. 

0 Thermal-Exposure to a heat flux of no less than that of a thermal radiation environment of 800 degrees 
Celsius CC) (1,475 degrees Fahrenheit [°F]) with an emissivity coefficient of at least 0.9 for a period of 
30 minutes. 

0 Water Immersion-A separate, undamaged package specimen is subjected to water pressure equivalent 
to immersion under a head of water of at least 15 m (50ft) for no less than 8 hours. 

Effective April 1, 1996, 10 CFR Part 71 has been revised to require an additional immersion condition in 
200 m (660 ft) of water for Type B casks designed to contain material with activity levels greater than one 
million curies (Ci) (NRC 1998b ). Containers used for shipping plutonium residue and scrub alloy will not 
necessarily be subject to this test because they will contain much less than one million curies. The packaging 
may also be required to withstand the crush condition if it is considered a light-weight, low-density package 
as most drum-type packages are. The crush test consists of dropping a 500-kilogram (kg) (1 00-pound [lb]) 
steel plate from 9 m (30 ft) onto the package, which is resting on an essentially unyielding surface. 

Additional restrictions apply to package surface contamination levels, but these restrictions are not important 
for the transportation radiological risk assessment. For risk assessment purposes, it is important to note that 
all packaging of a given type is designed to meet the same performance criteria. Therefore, two different 
Type B designs would be expected to perform similarly during incident-free and accident transportation 
conditions. The specific containers selected, however, will determine the total number of shipments necessary 
to transport a given quantity of plutonium residue or scrub alloy. 

External radiation from a package must be below specified limits that minimize the exposure of the handling 
personnel and general public. For these types of shipments, the external radiation dose rate during normal 
transportation conditions must be maintained below the following limits of 49 CFR Part 173 (DOT 1992a): 

• 10 millirem per hour (mremlhr) at any point 2m (6.6 ft) from the vertical planes projected by the outer 
lateral surfaces of the transport vehicle (referred to as the regulatory limit throughout this document) 

• 2 mremlhr in any normally occupied position in the transport vehicle. 

Plutonium residues and scrub alloy would be shipped from Rocky Flats to other sites for processing in Type B 
containers. The U.S. Department of Energy (DOE) uses several containers that meet the Type B specifications 
and which may be selected for these shipments. The 6M container has been used for transporting plutonium 
metal and is the packaging assumed in this EIS for shipment of those materials. Most likely, plutonium
bearing residues and scrub alloy would be shipped in containers such as the 9968, the 9975, and the 6M 
container. Other containers, such as TRUPACT, 9965 or 9972 through 9974 could be evaluated and used in 
place of the 6M, 9968, and 9975 containers. These containers are described in the following sections. 

E.3.1.1 Type 6M Packaging 

The original Department of Transportation 6M packaging (49 CFR 173.354) was Dow Chemical Corporation's 
Model1518, a 38-liter (L) (10-gallon [gal]) container, approved by the U.S. Atomic Energy Commission (now 
DOE) in March 1967 and issued as U.S. Department of Transportation Special Permit 5000 the following 
month. The 6M packaging was issued in December 1968 to cover a variety of similar containers ranging in 
capacity from 38 to 417 L (1 0 to 110 gal). The 6M packaging is currently authorized by the Department of 
Transportation regulations for shipment of Type B quantities of radioactive materials ( 49 CFR 173, Subpart 1). 
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In 1980, the U.S. Nuclear Regulatory Commission expressed concern about shipping plutonium in the 6M 
packaging. Because of changing specifications, secondary containment for plutonium was required 
(NRC 1998b). The U.S. Nuclear Regulatory Commission decided the 6M packaging was adequate as an 
overpack. 

As secondary containment was required, the U.S. Nuclear Regulatory Commission also wanted assurance that 
the Department of Transportation Specification 2R (Inside Containment Vessel) would meet the new leak rates 
specified in the International Atomic Energy Agency regulations (Kelly 1994 ). 

General construction requirements for the 6M packaging may be found in 49 CFR 178.354, "Specification 6M; 
Metal Packaging," and for the 2R vessel in 49 CFR 178.360. Refer to Figure E-1 for an example of a typical 
6M and the 2R inner vessel or container. 

6M 210-liter 
(55-gallon) Drum 

Solid Industrial Cane --
Fiberboard, Hardwood, or 
Plywood Insulation 

Pressure-Sealed 
Inner Container 

_ _.;..,+---? Stainless Steel 
Sponge Impact 
Absorbers 

Steel Container 

Sealed Plastic Bag 

Steel Container 
with Plutonium or 
Highly-Enriched 
Uranium 

Figure E-1 Typical Assembly of 6M, Type B Packaging for Plutonium (Other than Pits) 
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In response to U.S. Nuclear Regulatory Commission concerns, the DOE and its contractors expended 
considerable effort to determine what role the 6M packaging should have for shipping DOE-owned plutonium. 
The three alternatives selected for evaluation were as follows: 

• Improve the 6M procedures to resolve specific concerns raised by the U.S. Nuclear Regulatory 
Commission 

• Procure and use packaging that is presently certified for shipment of plutonium 

• Design and certify a new packaging to ship plutonium. 

The first alternative was chosen. Technical reviews and safety assessments have been performed on 6M 
specification packaging, 2R inner container welds associated with 6M packaging, the types and quantities of 
radioactive material being shipped in 6M packaging, and future packaging to replace the 6M. In 1988, a DOE 
task force performed a technical review of the 6M packaging configuration. The review and subsequent 
documentation found that the 6M packaging configuration merits continued use (SNL 1988). 

The task force that studied this subject recognized that the use of the 6M is authorized by current 
U.S. Department of Transportation regulations and recommended procedural improvements for its continued 
use. It was determined that the number of product can configurations and the number of 6M drum sizes should 
be reduced, and that the major shipping sites should coordinate an effort to minimize the number of can 
configurations and drum sizes used for shipment of plutonium. 

In 1988, weld defects were found in the DT -14A packages fabricated by a particular manufacturer. Because 
the manufacturer was a major supplier of 2R inner containers, the integrity of 2R inner containers became a 
concern. In 1989, DOE Headquarters issued directives (Wade 1989) to all Defense Programs Operations 
Offices that future shipments of Type B radioactive material in the 6M packaging implement the applicable 
requirements as specified in the DOE task force's technical document (SNL 1988). The Container Weld 
Advisory Committee was formed in 1989 to develop recommendations and provide criteria for specific weld 
issues related to the 2R inner container. The Container Weld Advisory Committee recommended static force 
testing to ensure that the weld was strong enough to withstand the postulated hypothetical accident condition 
loadings. The leak testing was to ensure no leak paths existed in the weld. The safety enhancements 
developed will allow interim use of the 6M until a replacement container is available. As a result, 2R inner
containment vessels have had their bottom plate welds static force tested and leak tested. Additional 
requirements for Type B plutonium oxide shipments were also imposed, including an evaluation of the payload 
configuration against hypothetical accident conditions, load testing of the existing inner vessel (2R) welds, and 
DOE approval of the configuration. The purpose of the added requirements is to allow interim use of the 6M 
configuration until a replacement container is available (Kelly 1994 ). 

0 Drum-The outer shell is made of straight-sided steel, with welded body seams, and in accordance with 
Department of Transportation Specification 6C or 17C, with each length to contain 3 wedged or rolled 
rolling hoops as prescribed for either of these specifications. A removable head has one or more 
corrugations in the cover near the periphery. For a packaging exceeding 57 L (15 gal) volume, the head 
must be crowned (convex), not extending beyond the level of the chime, with a minimum convexity of 
1 em (3/8 in). 
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Each drum has at least four 1.2-cm (0.5-in) diameter vents near the top, each covered with a weatherproof 
tape or fusible plug, or equivalent device. A layer of porous refractory fiber may be placed behind the 
pressure-relief vent holes. 
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The outer drum closure is at least a 16-gauge bolt-type locking ring having at least a 5116-in steel bolt for 
drum sizes not over 15 gal or a 12-gauge bolted ring with drop-forged lugs, one of which is threaded, and 
a 5/8-in steel bolt for drum sizes over 15 gal. Each bolt is provided with a lock nut or equivalent device. 

The closure device has means for the attachment of a tamper-proof lock wire and seal. 

0 Insulation-The inner containment vessel is fixed within the outer shell by solid centering media, with 
the sides of the inner vessel protected by at least 9.5 em (3. 75 in) of insulation media, and the ends with 
at least the thickness as prescribed in 49 CFR 178.104-3(a)(l). The centering media is usually machined 
discs and rings made of solid industrial can fiberboard having a density of at least 0.24 grams per cubic 
centimeter (15 lb per cubic foot) fitted such that the radial clearances between the fiberboard, inner 
vessel, and shell do not exceed 6 millimeters (114-in). 

0 Shielding-When necessary, shielding may be provided within the 2R containment vessel. Any 
radiation shielding material used must be placed within the inner containment vessel or must be protected 
in all directions by at least the thickness of the thermal insulating material. 

0 Primary Containment Vessel-The primary containment vessel is constructed to Department of 
Transportation Specification 2R ( 49 CFR 178.360). Each vessel is made of stainless steel, malleable 
iron, or brass, or other material having equivalent physical strength and fire resistance. 

The closure device is a screw-type cap or plug. The number of threads per inch must not be less than 
U.S. standard pipe threads and must have sufficient length of thread to engage at lease five threads when 
securely tightened. Pipe threads are luted with an appropriate nonhardening compound which must be 
capable of withstanding up to 149°C (300°F) without loss of efficiency. Tightening torque is adequate 
to maintain leak tightness with the specific luting compound. 

0 Product Cans-The following cans are authorized for Rocky Flats shipments (SNL 1988): 

Material to be 
Packaged Can Dimensions Descriptions 

Plutonium/ Can (outer), 11.9-cm Ellisco #110345, aluminum, with D-ring handle. 
Aluminum/ diameter (dia), 25.07-cm 
Americium Alloy tall (4.7-in dia, 9.87-in tall) 
Button 

Can (inner), 11.1 I-cm dia, Ellisco #113044, aluminum. 
11.89-cm tall (4.375-in dia, 
4.68-in tall) 

Plutonium Metal Can (outer), 10.8-cm dia, • Per Federal Specification PPP-C-96E, Type 1, Class 3, round, open-
17.8-cm tall (4.25-in dia, top style, welded side seam with compound-lined double-seamed ends. 
7-in tall) • 0.25 electrolytic tinplate for all cans. Body is 0.038-cm (O.oi5-in) 

thick, ends are 0.03-cm (0.812-in) thick, no end profile. 

Can (inner), 1 0.31-cm dia, • Per Federal Specification PPP-C-96E, Type 1, Class 3, round, open-
14.12-cm tall (4.06-in dia, top style, welded side seam with compound-lined double-seamed ends. 
5.56-in tall) • 0.25 electrolytic tinplate for all cans. Body is 0.038-cm (0.012-in) 

thick, any end profile authorized. 

Plutonium Oxide Can (outer), 10.8-cm dia, • Per Federal Specification PPP-C-96E, Type 1, Class 3, round, open-
17.8-cm tall (4.25-in dia, top style, welded side seam with compound-lined double-seamed ends. 
7-in tall) • 0.25 electrolytic tinplate for all cans. Body is 0.038-cm (0.Gl5-in) 

thick, ends are 0.03-cm (0.012-in.) thick, no end profile. 
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Can (middle) 10.31-cm dia, • Per Federal Specification PPP-C-96E, Type I, Class 3, round, open-
14.12-cm tall (4.06-in dia, top style, welded side seam with compound-lined double-seamed ends. 
5.56-in tall) • 0.25 electrolytic tinplate for all cans. Body is 0.038-cm (0.012-in) 

thick, any end profile authorized. 

Can (inner), 8.74-cm dia, • Per Federal Specification PPP-C-96E, Type I, Class 3, round, open-
11.58-cm tall (3.44-in dia, top style, welded side seam with compound-lined double-seamed ends. 
4.56-in tall)' • 0.25 electrolytic tinplate for all cans. Body and ends are 0.025-cm 

(0.010-in) thick, any end profile authorized. 

Plutonium/ Can (outer), 11.43-cm dia, • Special order. Welded side seam body. 
Aluminum/ 12.4-cm tall ( 4.5-in dia, • Unsealed end, round, open-top style lid, compound lined with Parexd 
Americium Alloy 4.88-in tall) compound 313 (38.5-40.5) or Parex exp compound AD 23118 LS, 
Button, Anode double-seamed closure. 
Heels, and • Sealed end, no compound allowed, double-seamed, sealed with lead-
Category 3 Metal free tin solder; 0.25 electrolytic tinplate all surfaces of can body and 

lids. 
• 0.038-cm (0.015-in) thick body, 0.03-cm (0.012-in) thick ends, no end 

profile. 

0 Impact Absorbers-Silicone sponge impact absorbers, made of medium-grade closed-cell silicone 
sponge rubber, are used. 

0 Contents of Package-A list of the authorized contents of package, by Rocky Flats drawing number, 
follows: 

Drawing Maximum Material Maximum Material 
Number Material to be Packaged per 2R kg (lb) per Inner Can kg (lb) 

33021-01 Plutonium/ Aluminum/ Americium Alloy Button 4.5 (9.92) 2.3 (5.07) 

33021-02 Plutonium-Contaminated 235Uranium 2.0 (4.41) 2.0 (4.41) 

33021-03 Enriched Uranium or Plutonium Metal 4.5 (9.92) 2.3 (5.07) 
238Plutonium Metal 0.02 (0.04) 0.02 (0.04) 

33021-04 Plutonium Oxide 4.5 (9.92) 2.3 (5.07) 
mPlutonium Oxide 0.02 (0.04) 0.02 (0.04) 

33021-05 Plutonium Oxide 4.5 (9.92) 2.3 (5.07) 
238Plutonium Oxide 0.02 (0.04) 0.02 (0.04) 

33020-09 Plutonium/Aluminum/Americium Alloy Button, Anode 4.5 (9.92) 2.3 (5.07) 
Heels, and Category 3 Metal 

E.3.1.2 Type 9975 Packaging 

The 9975 type packagings consist of stainless steel containment vessels enclosed within cane fiberboard 
insulation within a steel drum. The packagings have a double containment assembly of a primary containment 
vessel with a secondary containment vessel. The 9975 type packagings is the last of a series of Type B 
containers designed to overcome the drawbacks of the 6M container. The other Type B packagings are 9965, 
9968, 9972, and 9974. The 9975 type packaging has a lead shielding insert between the secondary 
containment vessel and the insulation. The steel drum defines the confinement boundary, and the containment 
vessels define the containment boundary (WSRC 1996). 
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The 9975 package assembly is shown in Figure E-2. Lead shielding is provided in the 9975 packaging. The 
9975 packaging weighs 163 kg (360 lb). The 13-cm (5-in) extension to the 30-gal drum results in a drum that 
is 89 em (35-in) high with a 132-L (35-gal) capacity. The containment vessels and the drum are all made of 
Type 304L stainless steel. The bolts are high-strength alloy steel and the shielding is lead. Containers 9965, 
9968, and 9972 through 9974 are similarly constructed, and are technically capable oftransporting plutonium
bearing material. The following paragraphs describe specific aspects of the packagings. 

0 Drum-The drum is fabricated as a 132-L (35-gal) removable-head drum. The drum is fabricated of 
18-gauge Type 304L stainless steel. Four vent holes are drilled into the drum, approximately 90 degrees 
apart, just below the top curl and are covered with a Caplug (fusible plug). 

The plugging device prevents water or moisture from entering the drum through the vent holes under 
normal conditions of transport. In the event a fire occurs, the plug melts, allowing the drum to vent gases 
generated from the insulation to prevent rupture of the drum. A locking ring with lugs, installed with a 
high-strength steel bolt, secures the cover to the drum. The steel bolt threads into the lug and must be 
provided with a jam nut to prevent loosening during transit. A small hole is drilled through both lugs for 
insertion of a wire seal to function as a tamperproof device. 

0 Insulation-The insulation material that surrounds the containment vessels is cane fiberboard and is 
manufactured per American Society for Testing and Materials Specification C-208-72. The cane 
fiberboard insulation comes in sheets that are bonded together into top and bottom subassemblies with 
a water-based carpenter's glue. The insulation subassemblies are fitted to the drum so that the radial 
clearances between the insulation, the lead cylinder, and the drum do not exceed 0.635 em (114 in). 
Placed over and glued to the top fiberboard subassembly is an air shield made of stainless steel. This 
thin-walled shield prevents possible smoldering of the top fiberboard layers when exposed to air in a fire. 
A length of sash chain welded to the top of the air shield serves as a handle for removing the top 
subassembly. 

A filler pad is required between the top insulation subassembly and the drum lid. The filler pad consists 
of a ceramic fiber blanket (Kaowool) encapsulated in stainless steel foil and heat sealed. 

0 Shielding-The radiation shielding configuration is a lead cylinder assembly that surrounds the primary 
containment vesseVsecondary containment vessel double-containment assembly. The shielding assembly 
consists of an inside cylinder fabricated of lead, surrounding a stainless steel tubing weldment. The lid 
is made of aluminum. The lid has four equally spaced bolt holes near the edge for attachment to the 
cylinder body. The shielding assembly has no lead lid since the thickness of the stainless steel lids for 
the primary and secondary containment vessels provide sufficient shielding. 

0 Bearing Plates-Two aluminum bearing plates are added to the packaging to provide additional load
bearing surfaces against the cane fiberboard insulation. 

0 Primary Containment Vessel-The primary containment vessel is of a stainless steel pressure vessel 
designed in accordance with Section III of the American Society of Mechanical Engineers Boiler and 
Pressure Vessel Code, 1992 edition, with design conditions of 10.3 bar (150 lb per square in gauge 
[psig]) at 260°C (500°F) for normal conditions of transport and 20.6 bar (300 psig) at 260°C (500°F) 
for hypothetical accident conditions. By definition, the design conditions shall be higher than the 
pressures and temperatures that can be generated under normal or accident conditions of transport. 

The primary containment vessel is fabricated from 12.7-cm (5-in) Schedule 40, seamless, Type 304L 
stainless steel pipe and has a standard Schedule Type 304L stainless steel pipe cap at the blind end. Both 
vessel body joints are circumferential full penetration butt welds examined by radiographic and liquid 
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Figure E-2 Typical Assembly of Type 9975 Package 

penetrant methods. These welds satisfy American Society of Mechanical Engineers Boiler and Pressure 
Vessel Code, Section III, Subsection NB, requirements. 

A 1 0-cm ( 4-in), Schedule 40 pipe of the same material is welded to the convex side of the cap to form 
a skirt to vertically support the primary containment vessel. The skirt has two slots on the bottom surface 
(180 degrees apart) to engage a rectangular key to prevent vessel rotation. 

The primary containment vessel closure is male-female cone joint with surfaces that have been machined 
to identical angles so that they mate with zero clearance. Two grooves for 0-rings have been machined 
onto the face of the Type 304L stainless steel male cone. A leak test port is provided between the two 
0-ring grooves. A small rectangular groove is present on the face of the male cone between the two 
0-ring grooves. This is to ensure helium detection during leakage testing. Two Vi ton GL T 
fluoroelastomer 0-rings (greased with high vacuum silicone grease) are placed in the grooves to form a 
leaktight seal. Zero clearance behind the two 0-rings prevents extrusion and loss of sealing ability at 
design pressures and temperatures. The leak test port allows for simple leakage tests (pressure drop 
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method) when opening a loaded containment vessel. When the leak test port is plugged (as in normal 
shipment), a redundant 0-ring seal is formed. A snap-ring fits onto the male cone for use in unseating 
the cone during disassembly. The seal nut, which forces the male cone against the female cone, is 
threaded into the containment vessel body. Dissimilar materials were selected for the seal nut 
(Nitronic 60) and the containment vessel body (Type 304L stainless steel) to minimize galling. 

a Honeycomb Spacer-An aluminum honeycomb spacer is inserted into the concave cavity of the primary 
containment vessel to provide a flat horizontal surface for the product cans. 

a Product Cans-The uranium and plutonium metal and oxides are normally placed inside metal cans 
prior to removing the items from the glove box. Metal cans with organic food liners cannot be used. A 
rubber gasket material may be applied to the edge of the lid to ensure an hermetic is achieved. The lid 
is then mechanically crimped to the can wall. The cans are made from either tin-plated mild steel or 
aluminum. 

The can containing the radioactive material is then placed in a low-density polyethylene bag. The low
density polyethylene bag must meet American Society for Testing and Materials Specification D-4635. 
Sometimes a second or even a third can is used. More than one bag can also be used. The use of 
polyvinyl chloride tape is allowed to seal slip-lid cans. However, the package content is limited to 
100 grams of polyethylene. No credit for containment is taken for the can assembly. 

a Secondary Containment Vessel-The secondary containment vessel shown in Figure E-2 consists of 
a stainless steel pressure vessel that is designed in accordance with Section III of the American Society 
of Mechanical Engineers Boiler and Pressure Vessel Code, 1992 edition. The secondary containment 
vessel is fabricated from 15.2-cm (6-in) Schedule 40, seamless, Type 304L stainless steel pipe and has 
a standard Schedule Type 304L stainless steel pipe cap at the blind end. Both vessel body joints are 
circumferential full penetration butt welds examined by radiographic and liquid penetrant methods. 
These welds satisfy American Society of Mechanical Engineers Boiler and Pressure Vessel Code Section 
III, Subsection NB requirements. 

A 12.7-cm (5-in), Schedule 40 pipe of the same material is welded to the convex side of the cap to form 
a skirt to vertically support the secondary containment vessel. Like the primary containment vessel, the 
secondary containment vessel skirt has two slots on the bottom surface (180 degrees apart) to engage a 
rectangular key to prevent vessel rotation. The secondary containment vessel closure is identical to that 
used on the primary containment vessel except that the secondary containment vessel is 2.5 em (1 in) 
larger in diameter. 

a Impact Absorbers-Aluminum honeycomb impact absorbers fit axially between the primary 
containment vessel and the secondary containment vessel. The top impact absorber has the shape of a 
ring. The bottom impact absorber is machined on the bottom face to fit the contour of the inside of the 
secondary containment vessel. 

a Operational Features-The primary containment vessel and secondary containment vessel may be 
loaded by placing them in a support stand. A lifting tool, which attaches to the seal nut on the primary 
containment vessel or secondary containment vessel, may be used to lift the assembled containment 
vessel, by the cone seal nut, from the drum overpack. 

A vacuum lifting tool may be used for raising and lowering product cans into the primary containment 
vessel. A socket extension may be used with a commercial torque wrench to tighten the closure. 
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After the radioactive material is inserted and the containment vessel closure tightened to the prescribed 
torque, the containment closure is leak tested. The plug at the top of the leak test port is removed, the 
cavity between the two 0-rings in the cone seal is pressurized, and any loss of pressure is recorded. 

0 Contents of Packaging-Type B radioactive material, in addition to fissile materials, may be shipped 
in these packagings. The requirement of 10 CFR 71.63, Special Requirements for Plutonium Shipments, 
states that solid plutonium in excess of 20 Ci must be provided with double containment for shipment, 
with the exception of reactor fuel elements, metal or metal alloy, or other plutonium solids that U.S. 
Nuclear Regulatory Commission determines should be exempt. Because the 9975 packagings provide 
double containment, they are also authorized for products of oxide, scrap, or powders in amounts that 
exceed 20 Ci. 

The radioactive material contents of the 9975 packages must be limited to meet the criticality and 
shielding requirements of 10 CFR Part 71. In addition, a maximum allowable decay heat load of 19 watts 
is established to ensure that the packages meet performance requirements. 

0 Thermal Design-These packagings have been designed to ensure that all safety-related internal 
components operate below regulatory thermal limits. The components of interest include the lead shield 
(shielding) and the primary containment vessel, secondary containment vessel, and vessel seals 
(containment). The thermal limits and design pressures of these components are presented in the Safety 
Analysis Report-Packages 9965, 9968, 9972-75 (WSRC 1996). 

The thermal design features of the 9975 packagings include an air shield and a thermal blanket. The air 
shield, located at the drum top, is designed to minimize the potential for the fiberboard insulation to bum 
in a fire. Placement of a stainless steel cover on the upper portion of the fiberboard leaves an air gap 
between the cover and drum wall. The cover prevents fiberboard burning during a post-fire cooldown 
by prohibiting air flow into the fiberboard near the vent holes. The blanket is used as a filler material 
between the drum top and lid and is noncombustible. The fiberboard insulation consists of two main 
sections, each formed by stacking layers of fiberboard and gluing them together (from bottom to top). 
The sections are "stepped" to eliminate the possibility of a direct thermal shine path (i.e., radiant heat 
transfer path) from the drum wall to the lead shielding or the vessel wall after the 9.1-m (30-ft) free-drop 
test. 

The packagings employ a passive cooling and insulation system. Radioactive decay heat from the 
contents is radiated and conducted to the inner and outer product cans and to the walls of the primary 
containment vessel. In packagings with a double containment assembly, the heat is primarily transported 
radially by radiation and conduction across an air gap to the secondary containment vessel and across 
another air gap directly to the lead shield. The decay heat is primarily conducted radially through the 
insulation to the outer 132-L (35-gal) drum where it is radiated and convected to the ambient. 

E.3.1.3 DOE Standard 3013 Storage and Transportation Container 

Plutonium oxide produced from salt distillation, acid dissolution or water leach at Los Alamos National 
Laboratory will be loaded into packaging that meets the DOE-STD-3013-96, Criteria for Safe Storage of 
Plutonium Metals and Oxides (DOE 1996b) or equivalent. This package provides for safe storage of 
plutonium oxides for at least 50 years or until final disposition, and, serves as the primary containment vessel 
for shipping. DOE-STD-3013-96 specifies a design goal that the package could be shipped in qualified 
shipping containers without further reprocessing or repackaging. 

The 3013 primary containment vessel is designed for shipping, and would be compatible with a Type-B 
package, similar to the previously. No Type-B package has been specifically constructed or licensed for 
shipping DOE-STD-3013-96 primary containment vessels. 
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E.3.2 Shipment Overview 

E.3.2.1 Safe Secure Transportation 

Currently the Department anticipates that any transportation of the scrub alloy and those plutonium residues 
with the highest plutonium concentrations would definitely be required to be made through use of the 
Transportation Safeguards System and shipped using the Safe Secure Trailer System. Nevertheless, the 
Department is evaluating whether it would be possible to use commercial carriers for shipments of plutonium 
residues containing low concentrations of plutonium, and whether there would be any advantage to such 
shipments. The Safe Secure Trailer is a fundamental component of the Transportation Safeguards System. 
The Transportation Safeguards System is operated by the DOE Transportation Safeguards Division of the 
Albuquerque Operations Office for the DOE Headquarters Office of Defense Programs. Based on operational 
experience between FY84 and FY93, the mean probability of an accident requiring the tow-away of the safe 
secure trailer was 0.11 accidents per million km (0.066 accidents per million mi). By contrast, the rate for 
commercial trucking in 1989 was about 4.3 accidents per million km (2.7 accidents per million mi). 
Commercial trucking accident rates (Saricks and Kvitek 1994) were used in the human health effects analysis. 
Since established in 1975, the Transportation Safeguards Division has accumulated more than 145 million km 
(90 million mi) of over-the-road experience transporting DOE-owned cargo with no accidents resulting in a 
fatality or release of radioactive material. 

The safe secure trailer is a specially designed component of an 18-wheel tractor-trailer vehicle. Although 
details of vehicle enhancements and some operational aspects are classified, key characteristics of the safe 
secure trailer system include the following: 

• Enhanced structural characteristics and a highly reliable tie-down system to protect cargo from impact 

• Heightened thermal resistance to protect the cargo in case of fire 

• Various deterrents to prevent unauthorized removal of cargo 

• An armored tractor component that provides courier protection against attack and contains advanced 
communications equipment 

• Specially designed escort vehicles containing advanced communications and additional couriers 

• 24-hour-a-day real-time communications to monitor the location and status of all safe, secure trailer 
shipments via DOE's Security Communication system 

• Couriers who are armed Federal Officers and receive rigorous specialized training and who are closely 
monitored through DOE's Personnel Assurance Program 

• Significantly more stringent maintenance standards than those for commercial transport equipment 

• Conduct of periodic appraisals of the Transportation Safeguards System operations by Defense 
Programs to ensure compliance with DOE orders and management directives., 

E.3.3 Ground Transportation Route Selection Process 

According to DOE guidelines, plutonium shipments must comply with both U.S. Nuclear Regulatory 
Commission and U.S. Department of Transportation regulatory requirements. Commercial shipments are 
required by law to comply with both U.S. Nuclear Regulatory Commission and U.S. Department of 
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Transportation requirements. U.S. Nuclear Regulatory Commission regulations cover the packaging and 
transport of plutonium, whereas the U.S. Department of Transportation specifically regulates the carriers and 
the conditions of transport, such as routing, handling and storage, and vehicle and driver requirements. The 
highway routing of nuclear material is systematically determined according to U.S. Department of 
Transportation regulations 49 CFR 171-179 and 49 CFR 397 for commercial shipments. Specific routes 
cannot be publicly identified in advance for Transportation Safeguards Division shipments because they are 
classified to protect national security interests. 

The U.S. Department of Transportation routing regulations require that shipment of a "highway route 
controlled quantity" of radioactive material be transported over a preferred highway network including 
interstate highways, with preference toward interstate system bypasses and beltways around cities, and State
designated preferred routes. A State or Tribe may designate a preferred route to replace or supplement the 
interstate highway system in accordance with U.S. Department of Transportation guidelines (DOT 1992b ). 

Carriers of highway route controlled quantities are required to use the preferred network unless moving from 
origin to the nearest interstate or from the interstate to the destination, when making necessary repair or rest 
stops, or when emergency conditions render the interstate unsafe or impassible. The primary criterion for 
selecting the preferred route for a shipment is travel time. Preferred routing takes into consideration accident 
rate, transit time population density, activities, time of day, and day of week. 

The HIGHWAY computer code (Johnson et al. 1993) may be used for selecting highway routes in the 
United States. The HIGHWAY database is a computerized road atlas that currently describes about 
386,400 km (240,000 mi) of roads. The Interstate System and all U.S. (US-designated) highways are 
completely described in the database. In addition, most of the principal State highways and many local and 
community roads are also identified. The code is updated periodically to reflect current road conditions and 
has been benchmarked against reported mileages and observations of commercial truck firms. Features in the 
HIGHWAY code allow the user to select routes that conform to the Department of Transportation regulations. 
Additionally, the HIGHWAY code contains data on the population densities along the routes. The distances 
and populations from the HIGHWAY code are part of the information used for the transportation impact 
analysis in this EIS. 

E.4 METHODS FOR CALCULATING TRANSPORTATION RISKS 

The overland transportation risk assessment methodology are summarized in Figure E-3. After the EIS 
alternatives are identified and goals of the shipping campaign are understood, the first step is to collect data 
on material characteristics and accident parameters. Physical, radiological and packaging data were provided 
by the DOE sites. Accident parameters are largely based on the DOE-funded study of transportation accidents 
(Saricks and Kvitek 1994). 

Representative routes that may be used for the shipment of plutonium residues and scrub alloy have been 
selected using the HIGHWAY code. These routes were selected for risk assessment purposes. They do not 
necessarily represent the actual routes that would be used to transport nuclear materials. Specific routes cannot 
be identified in advance because the routes would not be finalized until they had been reviewed and approved 
by U.S. Nuclear Regulatory Commission. The selection of the actual route would be responsive to 
environmental and other conditions that would be in effect or could be predicted at the time of shipment. Such 
conditions could include adverse weather conditions, road conditions, bridge closures, and local traffic 
problems. For security reasons, details about a route would not be publicized before the shipment. 

The first analytic step in the ground transportation analysis was to determine the incident-free and accident risk 
factors, on a per-shipment basis, for transportation. Risk factors, as any risk estimate, are the product of the 
probability of exposure and the magnitude of the exposure. Accident risk factors were calculated for 
radiological and nonradiological traffic accidents. The probabilities, which are much lower than one, and the 
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magnitudes of exposure were multiplied, yielding very low risk numbers. Incident-free risk factors were 
calculated for crew and public exposure to radiation emanating from the shipping container (cask) and public 
exposure to the chemical toxicity of the transportation vehicle exhaust. The probability of incident-free 
exposure is unity (one). 

Radiological risk factors are expressed in units of rem. Later in the analysis, they will be multiplied by 
International Commission on Radiation Protection Publication 60 (ICRP 1991) conversion factors and 
estimated number of shipments to give risk estimates in units of latent cancer fatalities. The vehicle emission 
risk factors are calculated in latent mortalities, and the vehicle accident risk factors are calculated in mortalities. 
The nonradiological risk factors will be multiplied by the number of shipments. 

For each alternative, risks were assessed for both incident-free transportation and accident conditions. For the 
incident-free assessment, risks were calculated for both colleCtive populations of potentially exposed 
individuals and for maximally exposed individuals. The accident assessment consists of two components: 
( 1) a probabilistic accident risk assessment that considers the probabilities and consequences of a range of 
possible transportation accident environments, including low-probability accidents that have high 
consequences and high-probability accidents that have low consequences, and (2) an accident consequence 
assessment that considers only the consequences of the most severe transportation accidents postulated. 

The RADTRAN 4 computer code (Neuhauser and Kanipe 1993) is used for incident-free and accident risk 
assessments to estimate the impacts on collective populations. RADTRAN 4 was developed by Sandia 
National Laboratories to calculate population risks associated with the transportation of radioactive materials 
by a variety of modes, including truck, rail, air, ship, and barge. 

The RADTRAN 4 population risk calculations take into account both the consequences and probabilities of 
potential exposure events. The collective population risk is a measure of the total radiological risk posed to 
society as a whole by the alternative being considered. As such, the collective population risk is used as the 
primary means of comparing the various alternatives. 

The RISKIND computer code (Yuan et al. 1995) is used to estimate the incident-free doses to maximally 
exposed individuals and for estimating impacts for the accident consequence assessment. The RISKIND 
computer code was developed for DOE's Office of Civilian Radioactive Waste Management to analyze the 
exposure of individuals during incident-free transportation. In addition, the RISKIND code was designed to 
allow a detailed assessment of the consequences to individuals and population subgroups from severe 
transportation accidents under various environmental settings. 

The RISKIND calculations were conducted to supplement the collective risk results calculated with 
RADTRAN 4. Whereas the collective risk results provide a measure of the overall risks of each alternative, 
the RISKIND calculations are meant to address areas of specific concern to individuals and population 
subgroups. Essentially, the RISKIND analyses are meant to address "What if' questions, such as "What if I 
live next to a site access road?" or "What if an accident happens near my town?" 

The DOE-developed Analysis of Dispersal Risk Occurring in Transportation was developed to provide 
probabilistic risk analysis of nuclear explosives, nuclear explosive components and other special nuclear 
material shipped in a safe, secure trailer (Clauss 1995). 

Analysis of Dispersal Risk Occurring in Transportation is actually an integrated software tool for transportation 
risk assessment including: 
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• Explosive Release - Atmospheric Dispersal 
• Latin Hypercube Sampling 

These codes utilize an extensive set of data files including: 

• Transportation Safeguards Division incident data 
• commercial tractor semi-trailer accident data 
• route data files 
• meteorological data 
• population data 

Using these codes and data, an analysis that is specific to the material, packaging system, and route can be 
conducted. The most notable feature of Analysis of Dispersal Risk Occurring in Transportation is the event 
tree logic. The 17-question event tree describes scenarios by defining accident conditions, evaluating 
consequences and estimating unique sets of consequences for each end-state. 

For this EIS, Analysis of Dispersal Risk Occurring in Transportation was used to analyze the shipment of scrub 
alloy in a 6M/2R package. This analysis provides a more realistic accident risk estimate for material shipped 
in a safe, secure trailer. A complete analysis of the 9975 container could be done with Analysis of Dispersal 
Risk Occurring in Transportation, but the thermal models for the 9975 container have not been created. 
Analysis of Dispersal Risk Occurring in Transportation is normally used for weapons components, and the 
9975 container is not used for weapons components, so the input data and models have not been created. 

E.S PARAMETERS AND ASSUMPTIONS 

The transportation risk assessment is designed to ensure-through uniform and judicious selection of models, 
data and assumptions-that relative comparisons of risk among the various alternatives are meaningful. The 
major input parameters and assumptions used in the transportation risk assessment are discussed below. 

E.S.l Material Inventory 

For the purposes of analysis, the plutonium residues and scrub alloy have been characterized into the different 
materials show in Table E-1. Note that several materials will not be shipped and were not considered further 
in the transportation analyses. All materials would be shipped from Rocky Flats to the Savannah River Site, 
except the possible shipment of pyrochemical salt residues. These pyrochemical salt residues could be shipped 
to the Los Alamos National Laboratory site, as noted in Table E-1. 

E.5.2 Shipment External Dose Rates 

The dose and corresponding risk to populations and maximally exposed individuals during incident-free 
transportation conditions are directly proportional to the assumed shipment external dose rate. The Federal 
regulations for maximum allowable dose rates for exclusive-use shipments were presented in Section E.3.1. 

The actual shipment dose rate is a complex function of the composition and configuration of shielding and 
containment used in the cask, the geometry of the loaded shipments, and characteristics of the material shipped. 
Rocky Flats has years of experience handling the materials listed in Table E-1 and has regularly made 
radiation level measurements while handling these materials. The maximum predicted dose, based on 
experience at DOE facilities, from individual packages, would yield a dose rate less than the Federal regulatory 
limit in every case. However, in order to ensure a conservative analysis, a dose rate equal to the regulatory 
limit was used in all risk analyses. 
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a e T bl E-1 S urn mar 110 fM ater1a I )ping . ISh" R equ1rements 
Safe Secure Number of kg Pup~·· Tottil Pu 

Material TraUer RequiTed• Container Shipmtmt{ $1iijJmtnl (kg) 

Shipments from Rocky Flats: 

Ash Residues 

Incinerator Ash and Firebrick Fines 
Purex No 9975 116 8 900 
MEO/Purex No 9975 86 10 890 

Pulverized Sand, Slag, and Crucibles No 9975 26 5 129 

Graphite Fines for MEO No 9975 7 11 74 

Inorganic Ash Not Shipped 

Salt Residues 

Electrorefining & Molten Salt Extraction I 
Salt Distillation at LANL - IDC 409 No 9975 6 39 235 
Salt Distillation at LANL - All other IDCs No 9975 44 13 569 
Purex at SRS (following Scrub)- IDC 409 No 9975 7 33 228 
Purex at SRS (following (Scrub)- All other No 9975 15 37 553 
IDCs 

Direct Oxide Reduction Salts 
Acid Dissolution or Water Leach at LANL- No 9975 3 46 138 
IDCs 365, 413, 417, & 427 
Acid Dissolution or Water Leach at LANL- No 9975 10 5 51 
All other IDCs 
Purex at SRS (following Scrub)- IDCs 365, No 9975 3 45 134 
413,417, & 427 
Purex at SRS (following Scrub)- All other No 9975 1 49 49 
IDCs 

Combustible Residues Not shipped 

Plutonium Fluoride Residues Yes 9975 7 20 141 

Filter Media Residues Not shipped 

Sludge Residues Not shipped 

Glass Residues Not shipped 

Graphite Residues (MEO) No 9975 16 6 96 

Inorganic (Metals and Others) No 9975 4 19 18 

Existing Scrub Alloy Yes 6M 6 33 200 

kg = kilogram Pu = plutonium MEO = mediated electrochemical oxidation LANL = Los Alamos National Laboratory 
SRS = Savannah River Site 
• Interpreted from DOE Order 5633.38, "Control and Accountability of Nuclear Materials." However, DOE currently expects to 

use the Safe, Secure Trailer for added assurance. 

E.S.3 Material Characterization Data 

For the purpose of analysis, the isotopic mixtures for aged weapons grade plutonium and high americium salt 
were used (see Table D-28). The weapons grade plutonium contains five different plutonium isotopes, as well 
as a measurable quantity of americium, which is produced as plutonium decays. As the plutonium ages, the 
mixture changes. 
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E.5.4 Representative Routes and Population 

Representative overland truck routes have been selected for the shipments to the Savannah River Site and to 
the Los Alamos National Laboratory. The routes were selected consistent with current routing practices and 
all applicable routing regulations and guidelines. However, the routes were determined for risk assessment 
purposes. They do not necessarily represent the actual routes that would be used to transport plutonium 
residues and scrub alloy in the future. Specific routes cannot be identified in advance. The representative 
routes are shown in Figure E-4. 

Route characteristics that are important to the radiological risk assessment include the total shipment distance 
and the population distribution along the route. The specific route selected determines both the total 
potentially exposed population and the expected frequency of transportation-related accidents. Route 
characteristics are summarized in Table E-2. The exposed population includes all persons living within 
800 m (0.5 mi) of each side of the road. 

a e - ummaryo oute 1stances an opu atlon 1stn utlons T bl E 2 S fR D' dP I ' D' 'b ' a 

Rocky Flats to the Savannah Rocky Flats to 
Parameter River Site Los Alamos National Laboratory 

Distance 2,616.7 km 733.8 km 
(1,625.0 mi) (456.0 mi) 

Percentages in Zones 

Rural 78.2 83.5 

Suburban 19.3 13.4 

Urban 2.5 3.1 

Average Persons per km2 (mi2
) 

Rural 8.9/km2 4.5/km2 

(23.1/mi2
) (11.7/mi2

) 

Suburban 358.4/km2 (931.8/mi2
) 451.5/km2 (1,169.4/mi2

) 

Urban 2,239.7/km2 (5,823.2/mi2
) 2,260.6/km2 (5,854.91/mi2

) 

Number of Affected Persons b 553,000 158,000 

• Route characteristics were generated using the routing model HIGHWAY (Johnson et al. 1993). 
b The affected population includes all persons within 800 m (0.5 mi) of the route. 

E.5.5 Health Risk Conversion Factors 

The health risk conversion factors used to estimate expected cancer fatalities were taken from International 
Commission on Radiation Protection Publication 60 (ICRP 1991): 0.0005 and 0.0004 fatal cancer cases per 
person-rem for members of the public and workers, respectively. Cancer fatalities and incidence occur during 
the lifetimes of the exposed populations and, thus, are called latent cancer fatalities. 

E.5.6 Accident Involvement Rates 

For the calculation of accident risks, vehicle accident and fatality rates are taken from data provided in other 
reports (Saricks and K vitek 1994 ). Accident rates are generically defined as the number of accident 
involvements (or fatalities) in a given year per unit of travel in that same year. Therefore, the rate is a 
fractional value, with accident-involvement count as the numerator of the fraction and vehicular activity (total 
travel distance) as its denominator. Accident rates are generally determined for a multi-year period. For 
assessment purposes, the total number of expected accidents or fatalities is calculated by multiplying the total 
shipment distance for a specific case by the appropriate accident or fatality rate. 
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For truck transportation, the rates presented are specifically for heavy combination trucks involved in interstate 
commerce (Saricks and Kvitek 1994). Heavy combination trucks are rigs composed of a separable tractor unit 
containing the engine and one to three freight trailers connected to each other. Heavy combination trucks are 
typically used for radioactive waste shipments. The truck accident rates are computed for each State based on 
statistics compiled by the Department of Transportation Office of Motor Carriers for 1986 to 1988. Saricks 
and Kvitek present accident involvement and fatality counts; estimated kilometers of travel by State; and the 
corresponding average accident involvement, fatality, and injury rates for the 3 years investigated. Fatalities 
are deaths (including crew members) attributable to the accident or that occurred at any time within 30 days 
thereafter. 

E.S. 7 Container Accident Response Characteristics and Release Fractions 

The transportation accident model assigns accident probabilities to a set of accident categories. Eight accident
severity categories defined in the U.S. Nuclear Regulatory Commission's Final Environmental Impact 
Statement on the Transportation of Radioactive Material by Air and Other Modes, NUREG-0170 
(NRC 1977), were used. The least severe categories (Category I and II) represent low magnitudes of crush 
force, accident-impact velocity, fire duration, and/or puncture-impact speed. The most severe category 
(Category VIII) represents a large crush force, high accident-impact velocity, long fire duration, and a high 
puncture-impact speed. The fraction of material released and material aerosolized, and the fraction of that 
material that is respirable (particles smaller than 10 microns) was assigned based on the accident categories. 
Since all shipments will use the previously described Type B containers and the Safe Secure Trailer System, 
even severe accidents release, at the most, a portion of the material being transported. 

E.6 RISK RESULTS 

In this section, the risk assessment results are presented for the shipment materials and destinations being 
considered. The collective population risk results are presented in Section E.6.1, and the results are 
consolidated in Section E.6.2 so the different alternatives can be analyzed. Section E.6.3 describes the doses 
to the maximally exposed individuals. 

E.6.1 Per-Shipment Risk Factors 

Per-shipment risk factors have been calculated for the collective populations of exposed persons and for the 
crew for all anticipated routes and shipment configurations. The radiological risks are presented in doses per 
shipment for each unique route, material, and container combination. The radiological dose per shipment 
factors for incident-free transportation are presented in Table E-3. Doses are calculated for the crew, off-link 
public (i.e., people living along the route), on-link public (i.e., pedestrians and drivers along the route), and 
public at rest and fueling stops (i.e., stopped cars, buses and trucks, workers, and other bystanders). The 
radiological dose risk factors for accident transportation conditions are presented in Table E-4. The accident 
risk factors are called "dose risk" because the values incorporate the spectrum of accident severity probabilities 
and associated consequences. 

The nonradiological risk factors are presented in fatalities per shipment in Table E-5. Separate risk factors 
are provided for fatalities resulting from hydrocarbon emissions (known to contain carcinogens) and 
transportation accidents (fatalities resulting from impact). 
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Table E-3 Incident-Free Radiological Doses per Shipment for All Material Types 
(P ~h" ~a erson-rem Ipmen 

Public 

Origin Destination Crew Off-Link On-Link Stops Total 

Rocky Flats Savannah River Site 0.155 0.00146 O.QJ12 0.0860 0.0987 

Rocky Flats Los Alamos National Laboratory 0.0415 0.000365 0.00293 0.0241 0.0274 

• Incident-free risk factors are based on dose rates of 10 mrem per hour at 2m from the vehicle. 

Table E-4 Accident Radiological Dose Risk per Shipment for Each Material Type 
(P /Sh" ) erson-rem 1pment 

Shipments from Rocky Flats to: 
Material Savannah River Site Los Alamos National Laboratory 

Ash Residues 

Incinerator Ash and Firebrick Fines· 
Purex 0.000034 N/A 
Mediated Electrochemical Oxidation!Purex 0.000046 N/A 

Pulverized Sand, Slag, and Crucibles 0.000022 N/A 

Graphite Fines for Mediated Electrochemical Oxidation 0.000047 N/A 

Salt Residues 

Electrorefining & Molten Salt Extraction - IDC 409 0.000014 0.000029 

Electrorefining & Molten Salt Extraction - All other IDCs 0.000016 0.000009 

Direct Oxide Reduction Salts- IDCs 365, 413 & 427 0.000019 0.000033 

Direct Oxide Reduction Salts - All other IDCs 0.000021 0.00004 

Fluoride Residues 0.0009 N/A 

Graphite Residues 0.000027 N/A 

Inorganic Residues 0.000020 N/A 

Scrub Alloy 0.000014 N/A 

Nl A = not applicable 

Table E-5 Vehicle-Related (Nonradiological) Risk Factors per One-Way Shipment 
'F t l"f s/Sh" t) \ a a 11e 1pmen 

Shipments from Rocky Flats to: 

Risk Factor Savannah River Site Los Alamos National Laboratory 

Vehicle Emissions 6.5xl0·6 2.3x10.6 

Vehicle Accident 0.000051 1.4xl0·5 

E.6.2 Evaluation of Shipment Risks 

Table E-6 shows the risks of transporting each of the plutonium residue and scrub alloy materials. The risks 
are calculated by multiplying the previously given per-shipment factors by the number of shipments and, in 
the case of the radiological doses, by the health risk conversion factors. Based on the results of the 
transportation risk analysis, it is unlikely that shipping plutonium residues and scrub alloy will result in a 
fatality. 
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a e T bl E-6 0 ver an dT ranspo a mn s s or a er1a s rt t' Ri k ~ All M t ' I a 

Routine Accidental 

Radiological Nonradiological b 

Material Crew Public Emissions Traffic Radiological 

Ash Residues (to Savannah River Site) 

Incinerator Ash & Firebrick Fines 

Purex 0.0072 0.0057 0.00152 O.ot 181 2.0xto·6 

Mediated Electrochemical Oxidation/Purex 0.0053 0.0042 0.00113 0.00875 2.0xto·6 

Pulverized Sand, Slag & Crucibles 0.0016 0.0013 0.00034 0.00265 2.8xto·7 

Graphite Fines for Mediated Electrochemical 0.0004 0.0003 0.00009 0.00071 1.6xto·7 

Oxidation 

Salt Residues 

Electrofining & Molten Salt Extraction 

Salt Distillation at LANL - IDC 409 0.0001 0.0001 0.00003 0.00017 8.6x10·8 

Salt Distillation at LANL - All other IDCs 0.0007 0.0006 0.00020 0.00125 2.1 x10·7 

Purex at SRS (following Scrub)- IDC 409 0.0004 0.0003 0.00009 0.00071 4.9xto·8 

Purex at SRS (following Scrub)- All other IDCs 0.0009 0.0007 0.00020 0.00153 1.2xto·7 

Direct Oxide Reduction Salts 

Acid Dissolution or Water Leach at LANL- IDCs 0.00005 0.00004 0.00001 0.00009 5.0xl0·8 

365,413 & 427 

Acid Dissolution or Water Leach at LANL- All 0.00017 0.00014 0.00005 0.00028 1.9xl0·8 

other IDCs 

Purex at SRS (following Scrub)- IDCs 365, 413, 0.00019 0.00015 0.00004 0.00031 2.9xto·8 

& 427 

Purex at SRS (following Scrub)- All other IDCs 0.00006 0.00005 0.00001 0.00010 l.lx!O·S 

Fluoride Residues (to Savannah River Site) 0.0004 0.0003 0.00009 0.00071 3.lxl0"6 

Graphite Residues (to Savannah River Site) 0.0010 0.0008 0.00021 0.00163 2.1x10·7 

Inorganic Residues (to Savannah River Site) 0.0002 0.0002 0.00005 0.00041 4.0xto·8 

Existing Scrub Alloy (to Savannah River Site) 0.0004 0.0003 0.00008 0.00061 4.3xto·8 

LANL =Los Alamos National Laboratory SRS = Savannah River Site 
• All risks are expressed in latent cancer fatalities during the implementation of the policy, except for the Accidental-Traffic column, 

which represents a number of fatalities. 
b These risks are associated with round-trip shipments. 

E.6.3 Maximally Exposed Individuals 

The risks to maximally exposed individuals under incident-free transportation conditions have been estimated 
for hypothetical exposure scenarios. The estimated dose to inspectors and the public is presented in Table E-7 
on a per-event basis (person-rem per event). Note that the potential exists for individual exposures if multiple 
exposure events occur. For instance, the dose to a person stuck in traffic next to a shipment for 30 minutes 
is calculated to be 11 mrem. If the exposure duration was longer, the dose would rise proportionally. In 
addition, a person working at a truck service station could receive a significant dose if trucks were to use the 
same stops repeatedly. The dose to a person fueling a truck could be as much as 1 mrem. Administrative 
controls could be instituted to control the location and duration of truck stops if multiple exposures were to 
happen routinely. 
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Table E-7 Estimated Dose to Maximally Exposed Individuals During Incident-Free Transportation 
Conditions a, b 

Receptor Dose to maximally exposed individual 

Workers Crew Member 0.1 rem/yr" 

Inspector 0.0029 rem/event 

Public Resident 4.0xl0·7 rem/event 

Person in Traffic Congestion 0.011 rem/event 

Person at Service Station 0.001 rem/event 

• The exposure scenario assumptions are described in Section E.6.3. 
b Doses are calculated assuming that the shipment external dose rate is equal to the maximum expected dose 10 rnremlhr at 2 m 

(3.3 ft) from the package. 
c Dose to truck drivers could exceed the legal limit of 100 mrem/yr in the absence of administrative controls. 

The cumulative dose to a resident was calculated assuming all shipments passed his or her home. The 
cumulative doses assume that the resident is present for every shipment and is unshielded at a distance of 30 m 
(66ft) from the route. Therefore, the cumulative dose is only a function of the number of shipments passing 
a particular point and is independent of the actual route being considered. The maximum dose to this resident, 
if all the material were to be shipped via this route, would be less than 0.1 mrem. The annual individual dose 
can be estimated by assuming that shipments would occur uniformly over a 15-year time period. 

The estimated dose to crew members (truck drivers) is presented for a commercial crew. No credit is taken 
for the shielding associated with the tractor or trailer. 

The accident consequence assessment is intended to provide an estimate of the maximum potential impacts 
posed by the most severe potential transportation accidents involving a shipment. The accident consequence 
results are presented in Table E-8 for the maximum severity accidents. The population doses are for a 
uniform population density within an 80-km (50-mi) radius (Neuhauser and Kanipe 1993). The location of 
the maximally exposed individual is determined based on atmospheric conditions at the time of the accident 
and the buoyant characteristics of the released plume. The locations of maximum exposure would be 100 m 
(330ft) and 90 m (300ft) from the accident site for neutral (average) and stable conditions, respectively. The 
dose to the maximally exposed individual is independent of the location of the accident. In general, the dose 
to maximally exposed individuals for the most severe accidents would be less than 10 mrem. No acute or early 
fatalities would be expected from radiological causes. 

The maximum foreseeable (frequency greater than 1xl0·7 per year) offsite transportation accident involves a 
shipment of scrub alloy in a suburban population zone under neutral (average) weather conditions. The 
accident has a probability of occurrence of about 1 every 10 million years and could result in 1.1 person-rem 
and no fatalities. The probability of an accident occurring is at least 10 times smaller in either an urban area 
or under stable atmospheric conditions, and the consequences are less than 10 times greater. 
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Table E-8 Estimated Dose to Maximally Exposed Individuals and the Population During the 
S 'fi A 'd t C d'f 3 

b ,pee• 1c CCI en on I IOnS ' 
Neutral Conditions c Stable Conditions 4 

MaximaU;y Exposed MaximaUy Exposed 
Por>ulation • Individual' Po]J ulation • 

Mode and Dose Consequences Consequences Dose Consequences 
Accident (person- (Cancer Dose (Probability of (person- (Cancer Dose 
Location rem) Fatalities) (rem) Cancer Fatality) rem) Fatalities) (rem) 

Truck 
Urban 9.9 0.005 0.021 0.000015 4.7 0.0023 0.0018 

Suburban 1.1 0.00055 0.021 0.000015 0.8 0.0004 0.0018 

Rural 0.04 0.00002 0.021 0.000015 0.02 0.000009 0.0018 

• The most severe accidents correspond to the NUREG-0 170 accident severity category VIII (NRC 1977). 
b Buoyant plume rise resulting from fire for a severe accident was included in the exposure model. 

Individual' 
Consequences 
(Probability of 

Cancer Fatality) 

8.85xto·7 

8.85xlo·7 

8.85x10·7 

c Neutral weather conditions result in moderate dispersion and dilution of the release plume. Neutral conditions were taken to be 
Pasquill stability Class D with a wind speed of 4 meters per second (rnlsec) (9 miles per hour [mph]). Neutral conditions occur 
approximately 50 percent of the time in the United States. 

d Stable weather conditions result in minimal dispersion and dilution of the release plume and are thus unfavorable. Stable conditions 
were taken to be Pasquill stability Class F with a wind speed of 1 rnlsec (2.2 mph). Stable conditions occur approximately one-third 
of the time in the United States. 

e Populations extend at a uniform density to a radius of 80 km (50 mi) from the accident site. Population exposure pathways include 
acute inhalation, acute cloudshine, groundshine, resuspended inhalation, resuspended cloudshine, and ingestion of food, including 
initially contaminated food (rural only) (Yuan et al. 1995). No decontamination or mitigative actions are taken. 

1 The maximally exposed individual is assumed to be at the location of maximum exposure. The locations of maximum exposure 
would be 100m (330ft) and 90 m (300ft) from the accident site under neutral and stable atmospheric conditions, respectively. 
Individual exposure pathways include acute inhalation, acute cloudshine, and groundshine during passage of the plume. No 
ingested dose is considered. 

E.6.4 Analysis of Dispersal Risk Occurring in Transport Analysis 

DOE analyzed the scrub alloy shipments to the Savannah River Site, and several selected shipments to Los 
Alamos National Laboratory using the Analysis of Dispersal Risk Occurring in Transport code. The purpose 
of this analysis was to show how much different the risk estimates would be if more credit were taken for the 
safe secure transport's inherent safety features. Note that the RADTRAN numbers in Tables E-9 and E-10 
can be considered conservative for either safe secure or commercial transport. The Analysis of Dispersal Risk 
Occurring in Transport numbers are only conservative for safe secure transport. 

T bl E-9 C a e omparison o fRADTRAN dA I . fD' an nalySIS 0 1spersa IRi kO s . T ccurrm2m ransport 

Analysis of Dispersal Risk Occurring in Transport- Incident1ree dose per shipment 

Public 

Destination Workers Off-road On-road Stops Total 

Savannah River Site 9.9xl0·2 4.2xl0·3 5.lxl0·2 2.8xl0·2 8.3xl0·2 

Los Alamos National Laboratory 2.1x1o·2 1.3xl0·3 1.2xl0·2 6.0xto·3 1.9xl0·2 

RADTRAN- Incident-free dose per shipment 

Savannah River Site 0.155 0.00146 0.0112 0.0860 0.0987 

Los Alamos National Laboratory 0.0415 0.000365 0.00293 0.0241 0.0274 

1 Dose rate is assumed to be 10 mrernlhr at 2 meters. 
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a e -T bl E 10 C ompar1son o fA "d CCI ent "Ri k " s s per Sh" ipment 

"Dose Risk" (person-rem) Nonradiological Accidental Nonradiological Accidental Fatality 
for Shipment to Savannah Fatality Risk for Shipment to Risk for Shipment to Los Alamos 

Code RiverSite1 Savannah River Site National Laboratory 

ADROIT l.Oxl0-7 4.2xl0-6 l.lxl0-6 

RADTRAN 1.4xl0-5 5.lxl0-5 3.7xl0-6 

ADROIT= Analysis of Dispersal Risk Occurring in Transport 
1 Analysis of Dispersal Risk Occurring in Transport "dose-risk" computed using mean value for dose-health effects conversion factor 

(4.2xl0-4 LCF/person-rem). 

In Table E-9, the incident-free risk analysis results of RADTRAN and Analysis of Dispersal Risk Occurring 
in Transport are similar. The differences can be attributed to minor differences in the structure and definition 
of the models. However, as shown in Table E-1 0, the accident risk estimates of RADTRAN are much higher 
than those of Analysis of Dispersal Risk Occurring in Transport. This is because the RADTRAN analysis used 
commercial accident rates, and used standard commercial vehicle responses to accidents and fires. The 
Analysis of Dispersal Risk Occurring in Transport analysis took into account the extra capabilities of the safe, 
secure transports and the lower accident rate (Clauss 1994, Phillips 1994). Since the analytic approach of the 
two codes are different, input parameters cannot be directly compared. 

E.6.5 Shipment ofTransuranic Waste and Separated Plutonium 

As described in Chapter 4, all processing of plutonium residues and scrub alloy generates transuranic waste 
and separated plutonium. The impacts of the transportation of transuranic waste and separated plutonium are 
covered in other EISs and are incorporated by reference into this EIS. However, for the convenience of the 
reader, the impacts related to material covered in this EIS (plutonium residues and scrub alloy) are summarized 
in the following sections. 

E.6.5.1 Shipment of Transuranic Waste to the Waste Isolation Pilot Plant 

The impacts of shipping this transuranic waste to WIPP are analyzed in the WIPP SEIS-II (DOE 1997). 
Table E-ll shows the number of drums of transuranic waste generated from processing of plutonium residues 
and scrub alloy for the preferred alternative and Alternative 2. Using the fact that a truck shipment can carry 
three TRUPACT-11 containers, and each TRUPACT-II container can carry 14 drums oftransuranic waste, the 
number of shipments to WIPP is calculated and compared to the number of shipments analyzed in the WIPP 
SEIS-II (DOE 1997). As shown in Table E-11, the number of shipments to WIPP for material covered in this 
EIS are less than 20 percent of the total number of WIPP shipments from Rocky Flats, and less than 1 percent 
of the total number of WIPP shipments from the Savannah River Site and Los Alamos National Laboratory. 
Other alternatives considered in this EIS change the location of transuranic waste generated, and, to a lessor 
extent, the total amount of transuranic waste generated. Alternative 2 includes the disposition of scrub alloy 
through a calcination and vitrification process that was not envisioned at the time of the WIPP SEIS-II and, 
therefore, was not included in the WIPP SEIS-11. However, the impacts of transporting this material to WIPP 
can be estimated from information provided in Sections 4.11.1 and 4.15.2 of this EIS, and the WIPP SEIS-II, 
as shown in Table E-11. 
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a e !IJment T bl E-ll sh· s ~ c ummary or on tact- an e H dl d T ransuramc w aste 

Plutonium Residues and 
Scrub Alloy JIS 

Pre/e"ed Alternative Impacts Attributable to 
Plutonium Residue and Scrub 

Alloy (person-rem) 
,' 

Number of Number of WIPP SJJS.JI Proposed Incident Free" 
Drums Shipments .. .,tction -Number of 

Waste Origin Site on Site tOWIPP Shipments to WIPP" Worker Public Accident 

Preferred Alternative 

Rocky Flats 2,485 5 33 3 
- Stabilized Residue 17,600 420 
- Secondary Transuranic 2,300 55 

Savannah River Site 50 2 2,238 0.06 0.4 0.04 

Los Alamos National 900 22 5,009 0.1 0.9 0.03 
Laboratory 

Alternative 2 

Rocky Flats-Stabilized 
Scrub Alloy 2,748 66 0 1 5 0.4 

• Taken from Table E-1 of the Waste Isolation Pilot Plant Disposal Phase Final Supplemental EIS (WIPP SEIS-II)(DOE 1997a) 
b Calculated from the information in Table E-13 of the WIPP SEIS-11 (DOE 1997a) multiplied by the number of shipments to WIPP 

related to plutonium residues and scrub alloy 
c Calculated from the information in Tables E-1 and E-22 of WIPP SEIS-11 (DOE 1997a) and the number of shipments to WIPP 

related to plutonium residues and scrub alloy 

E.6.5.2 Separated Plutonium 

The preferred alternative involves the separation of plutonium from the residues and scrub alloy at the 
Savannah River Site and at Los Alamos National Laboratory. This plutonium would become part of the 
surplus plutonium that was identified in the Storage and Disposition of Weapons- Usable Fissile Materials 
Final Programmatic EIS (DOE 1996a). Transportation impacts are analyzed in the Surplus Plutonium 
Disposition Draft EIS prepared by DOE's Office of Fissile Materials Disposition (DOE 1998). DOE estimates 
that less than 500 kg of plutonium will be separated at the Savannah River Site, and less than 150 kg of 
plutonium will be separated at the Los Alamos National Laboratory under the preferred alternative. This 
plutonium represents about one-third of the plutonium at the Savannah River Site and one-tenth of the 
plutonium at Los Alamos National Laboratory (DOE 1996a). This plutonium would be immobilized at either 
the Hanford Site or the Savannah River Site. Based on the Surplus Plutonium Disposition Draft E/S analyses, 
the maximum dose for transporting the separated plutonium to the crew and to the public would be less than 
one rem, and the maximum expected dose risk from accidents would be less than one millrem. 

E.7 CONCLUSIONS AND LONG· TERM IMPACTS OF TRANSPORTATION 

E. 7.1 Conclusions 

It is unlikely that transportation will cause an additional fatality. The nonradiological risks (air pollution and 
traffic accidents) are greater than the radiological risks. 
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E.7.2 Long-Term Impacts of Transportation 

The Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory 
Environmental Restoration and Waste Management Programs Final Environmental Impact Statement 
(DOE 1995) analyzed the cumulative impacts of all transportation of radioactive materials, taking into account 
impacts from reasonably foreseeable actions that include transportation of radioactive material and general 
radioactive materials transportation that is not related to a particular action. The total worker and general 
population collective doses are summarized in Table E-12. Total collective worker doses from all types of 
shipments (historical, the alternatives, reasonably foreseeable actions, and general transportation) were 
estimated to be 320,000 person-rem (130 latent cancer fatalities) for the period of time 1943 through 2035 
(93 years). Total general population collective doses were also estimated to be 320,000 person-rem (160 latent 
cancer fatalities). The majority of the collective dose for workers and the general population was due to the 
general transportation of radioactive material. Examples of these activities are shipments of 
radiopharmaceuticals to nuclear medicine laboratories and shipments of commercial low-level radioactive 
waste to commercial disposal facilities. The total number of latent cancer fatalities estimated to result from 
radioactive materials transportation over the period between 1943 and 2035 was 290. Over this same period 
of time (93 years), approximately 28 million people would die from cancer, based on 300,000 cancer fatalities 
per year (NRC 1977). It should be noted that the estimated number of transportation-related latent cancer 
fatalities would be indistinguishable from other latent cancer fatalities, and the transportation-related latent 
cancer fatalities are 0.0010 percent of the total number of latent cancer fatalities. 

Table E-12 Cumulative Transportation-Related Radiological Collective Doses and Latent Cancer 
Fatalities (1943 to 2035) 

Collective Occupational Dose Collective General Population Dose 
Category (person-rem) (person-rem) 

Shipment of Plutonium Residues and Scrub Alloy < 100 < 100 

Reasonably Foreseeable Actions 

Truck 11,000 50,000 

Rail 820 1,700 

General Transportation (1943-2035) 310,000 270,000 

Total Collective Dose 320,000 320,000 

Total latent cancer fatalities 130 160 

Source: DOE 1995. 

E.8 UNCERTAINTY AND CONSERVATISM IN ESTIMATED IMPACTS 

The sequence of analyses performed to generate the estimates of radiological risk for the transportation 
includes: (1) determination of the inventory and characteristics, (2) estimation of shipment requirements, 
(3) determination of route characteristics, (4) calculation of radiation doses to exposed individuals (including 
estimation of environmental transport and uptake of radionuclides), and (5) estimation of health effects. 
Uncertainties are associated with each of these steps. Uncertainties ·exist in the way that the physical systems 
being analyzed are represented by the computational models, in the data required to exercise the models (due 
to measurement errors, sampling errors, natural variability, or unknowns simply caused by the future nature 
of the actions being analyzed), and in the calculations themselves (e.g., approximate algorithms used by the 
computers). 
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In principle, one can estimate the uncertainty associated with each input or computational source and predict 
the resultant uncertainty in each set of calculations. Thus, one can propagate the uncertainties from one set 
of calculations to the next and estimate the uncertainty in the final, or absolute, result; however, conducting 
such a full-scale quantitative uncertainty analysis is often impractical and sometimes impossible, especially 
for actions to be initiated at an unspecified time in the future. Instead, the risk analysis is designed to ensure, 
through uniform and judicious selection of scenarios, models, and input parameters, that relative comparisons 
of risk among the various alternatives are meaningful. In the transportation risk assessment, this design is 
accomplished by uniformly applying common input parameters and assumptions to each alternative. 
Therefore, although considerable uncertainty is inherent in the absolute magnitude of the transportation risk 
for each alternative, much less uncertainty is associated with the relative differences among the alternatives 
in a given measure of risk. 

In the following sections, areas of uncertainty are discussed for the assessment steps enumerated above. 
Special emphasis is placed on identifying whether the uncertainties affect relative or absolute measures of risk. 
The degree of reality conservatism of the assumption is addressed. Where practical, the parameters that most 
significantly affect the risk assessment results are identified. 

E.8.1 Uncertainties in Plutonium Residue and Scrub Alloy Inventory and Characterization 

The inventories and the physical and radiological characteristics are important input parameters to the 
transportation risk assessment. The potential amount of transportation for any alternative is determined 
primarily by the projected plutonium inventory and assumptions concerning shipment capacities. The physical 
and radiological characteristics are important in determining the amount of material released during accidents 
and the subsequent doses to exposed individuals through multiple environmental exposure pathways. 

The development of projected plutonium inventory and characterization data used to support the EIS is 
described in Appendix B. Uncertainties in the inventory and characterization will be reflected to some degree 
in the transportation risk results. If the inventory is overestimated (or underestimated), the resulting 
transportation risk estimates also will be overestimated (or underestimated) by roughly the same factor. 
However, the same inventory estimates are used to analyze the transportation impacts of each of the EIS 
alternatives. Therefore, for comparative purposes, the observed differences in transportation risks among 
alternatives are believed to represent unbiased, reasonably accurate estimates from current information in terms 
of relative risk comparisons. 

E.8.2 Uncertainties in Containers, Shipment Capacities, and Number of Shipments 

The amount of transportation required for each alternative is based in part on assumptions concerning the 
packaging characteristics and shipment capacities for commercial trucks and safe secure transports. 
Representative shipment capacities have been defined for assessment purposes based on probable future 
shipment capacities. In reality, the actual shipment capacities may differ from the predicted capacities, so that 
the projected number of shipments, and consequently the total transportation risk, would change. However, 
although the predicted transportation risks would increase or decrease accordingly, the relative differences in 
risks among alternatives would remain about the same. The maximum amount of material allowed in Type B 
containers is set by conservative safety analyses, such as WSRC 1996. 

E.8.3 Uncertainties in Route Determination 

Representative routes have been determined between all origin and destination sites considered in the EIS. 
The routes have been determined consistent with current guidelines, regulations, and practices, but may not 
be the actual routes that would be used in the future. In reality, the actual routes could differ from the 
representative ones in terms of distances and total population along the routes. Moreover, since plutonium 
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residues and scrub alloy could be transported over an extended period of time starting at some time in the 
future, the highway infrastructures and the demographics along routes could change. These effects have not 
been accounted for in the transportation assessment; however, it is not anticipated that these changes would 
significantly affect relative comparisons of risk among the alternatives considered in the EIS. Specific routes 
cannot be identified in advance for the Transportation Safeguards Division shipments because the routes are 
classified to protect national security interests. 

E.8.4 Uncertainties in the Calculation of Radiation Doses 

The models used to calculate radiation doses from transportation activities introduce a further uncertainty in 
the risk assessment process. It is generally difficult to estimate the accuracy or absolute uncertainty of the risk 
assessment results. The accuracy of the calculated results is closely related to the limitations of the 
computational models and to the uncertainties in each of the input parameters that the model requires. The 
single greatest limitation facing users of RADTRAN, or any computer code of this type, is the scarcity of data 
for certain input parameters. Parameters describing the locatton of people, traffic flows, weather, vehicle 
speed, and operational practices and radiological effects are estimated from "typical" information. They cannot 
be calculated from observed conditions on a certain route. 

Uncertainties associated with the computational models are minimized by using state-of-the-art computer codes 
that have undergone extensive review. Because there are numerous uncertainties that are recognized but 
difficult to quantify, assumptions are made at each step of the risk assessment process that are intended to 
produce conservative results (i.e., overestimate the calculated dose and radiological risk). Because parameters 
and assumptions are applied to all alternatives, this model bias is not expected to affect the meaningfulness 
of relative comparisons of risk; however, the results may not represent risks in an absolute sense. 

In order to understand the most important uncertainties and conservatism in the transportation risk assessment, 
the results for all cases were examined to identify the largest contributors to the collective population risk. The 
results of this examination are discussed briefly in the following paragraph. 

For truck shipments, the largest contributors to the collective population dose, in decreasing order of 
importance, were found to be: (1) incident-free dose to members of the public at stops, (2) incident-free dose 
to transportation crew members, (3) incident-free dose to members of the public sharing the route (on-link 
dose), (4) incident-free dose to members of the public residing along the route (off-link dose), and (5) accident 
dose risk to members of the public. Approximately 80 percent of the estimated public dose was incurred at 
stops, 15 percent by the on-link population, and 5 percent by the off-link population. In general, the accident 
contribution to the total risk was negligible compared with the incident-free risks. 

As shown above, incident-free transportation risks are the dominant component of the total transportation risk. 
The most important parameter in calculating incident-free doses is the shipment external dose rate (incident
free doses are directly proportional to the shipment external dose rate). For this assessment, it was assumed 
that all shipments would have an external dose rate at the regulatory limit of 10 mremlhr at 2 m. In practice, 
the external dose rates would vary from shipment to shipment. 

Finally, the single largest contributor to the collective population doses calculated with RADTRAN was found 
to be the dose to members of the public at truck stops. Currently, RADTRAN uses a simple point-source 
approximation for truck-stop exposures and assumes that the total stop time for a shipment is proportional to 
the shipment distance. The parameters used in the stop model were based on a survey of a very limited number 
of radioactive material shipments that examined a variety of shipment types in different areas of the country. 
It was assumed that stops occur as a function of distance, with a stop rate of 0.011 hour per km (0.018 hour 
per mi). It was further assumed that an average of 50 people at each stop are exposed at a distance of 20 m 
(66ft). In RADTRAN, the population dose is directly proportional to the external shipment dose rate and the 
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number of people exposed, and inversely proportional to the square of the distance. The stop rate assumed 
results in an hour of stop time per 100 km (62 mi) of travel. 

Based upon the qualitative discussion with shippers, the parameter values used in the assessment appear to be 
conservative. However, data do not exist to quantitatively assess the degree of control, the location, frequency, 
and duration of truck stops. However, based on the regulatory requirements for continuous escort of the 
material (10 CFR Part 73) and the requirement for two drivers, it is clear that the trucks would be on the move 
much of the time until arrival at the destination. Therefore, the calculated impacts are extremely conservative. 
By using these conservative parameters, the calculations in this EIS are consistent with the RADTRAN default 
values. 

Shielding of exposed populations is not considered. For all incident-free exposure scenarios, no credit has 
been taken for shielding of exposed individuals. In reality, shielding would be afforded by trucks and cars 
sharing the transport routes, rural topography, and the houses and buildings in which people reside. Incident
free exposure to external radiation could be reduced significantly depending on the type of shielding present. 
For residential houses, shielding factors (i.e., the ratio of shielded to unshielded exposure rates) have been 
estimated to range from 0.02 to 0. 7, with a recommended value of 0.33. If shielding were to be considered 
for the maximally exposed resident living near a transport route, the calculated doses and risks would be 
reduced by approximately 70 percent. Similar levels of shielding may be provided to individuals exposed in 
vehicles. However, consideration of shielding does not significantly affect the overall incident-free risks to 
the general public. 

Post-accident mitigative actions are not considered for dispersal accidents. For severe accidents involving the 
release and dispersal of radioactive materials in the environment, no post-accident mitigative actions, such as 
interdiction of crops or evacuation of the accident vicinity, have been considered in this risk assessment. In 
reality, mitigative actions would take place following an accident in accordance with U.S. Environmental 
Protection Agency (EPA) radiation protection guides for nuclear incidents (EPA 1991 ). The effects of 
mitigative actions on population accident doses are highly dependent upon the severity, location, and timing 
of the accident. For this risk assessment, ingestion doses are only calculated for accidents occurring in rural 
areas (the calculated ingestion doses, however, assumes all food grown on contaminated ground is consumed 
and is not limited to the rural population). Examination of the severe accident consequence assessment results 
has shown that ingestion of contaminated foodstuffs contributes on the order of 50 percent of the total 
population dose for rural accidents. Interdiction of foodstuffs would act to reduce, but not eliminate, this 
contribution. 
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APPENDIXF 
ANALYSIS OF ENVIRONMENTAL JUSTICE 

F.l INTRODUCTION 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low
Income Populations, directs Federal agencies to identify and address, as appropriate, disproportionately high 
and adverse health or environmental effects of their programs, policies, and activities on minority populations 
and low-income populations. 

The Council on Environmental Quality has oversight responsibility for documentation prepared in compliance 
with the National Environmental Policy Act. In March 1997, the Council released updated draft guidance on 
environmental justice (CEQ 1997). The Council's guidance was adopted as the basis for the analysis of 
environmental justice contained in this Environmental Impact Statement (EIS). 

F .2 DEFINITIONS AND APPROACH 

The following definitions of minority individuals and population were used in this analysis of environmental 
justice: 

0 Minority Individuals--Persons who are members of any of the following population groups: Hispanic, 
Native American, Asian or Pacific Islander, or Black. 

0 Minority Population-The total number of minority individuals residing within a potentially affected 
area. 

In the discussions of environmental justice in this document, persons self-designated as Hispanic are included 
in the Hispanic population regardless of race. The Asian or Pacific Islander population is comprised of persons 
self-designated as Asian or Pacific Islander and not of Hispanic origin. Asian or Pacific Islanders who 
designate themselves as having Hispanic origins are included in the Hispanic population. Data for the analysis 
of minorities were obtained from Table P12 of the Summary Tape File 3A published on CD-ROM by the 
United States Bureau of the Census (DOC 1992). 

Executive Order 12898 specifically addresses "disproportionately high and adverse effects" on "low-income" 
populations. The Council recommends that poverty thresholds be used to identify "low-income" individuals. 

The following definitions of low-income individuals and poverty-level population were used in this analysis: 

0 Low-Income Individuals--All persons whose self-reported income is less than the poverty threshold. 

0 Low-Income Population-The total number of poverty-level individuals residing within a potentially 
affected area. 

Data for the analysis of low-income populations were extracted from Table P121 of Standard Tape File 3A 
(DOC 1992). 
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F.3 UNCERTAINTIES AND SPATIAL RESOLUTION 

For the purposes of enumeration and analysis, the Census Bureau has defined a variety of areal units 
(DOC 1992). Areal units of concern in this document include (in order of increasing spatial resolution): 
States, counties, census tracts, block groups, and blocks. The "block" is generally the smallest of these entities 
and offers the finest spatial resolution. This term refers to a relatively small geographical area bounded on all 
sides by visible features such as streets and streams, or by invisible boundaries such as city limits and property 
lines. During the 1990 census, the Bureau subdivided the United States and its territories into 7,017,425 
blocks. For comparison the number of counties, census tracts, and block groups used in the 1990 census were 
3,248; 62,276; and 229,192; respectively. While blocks offer the finest spatial resolution, economic data 
required for identification of low-income populations are not available at the block-level of spatial resolution. 
In the analysis below, block groups are used throughout as the areal unit. 

The initial step in an analysis of environmental justice is to identify minority populations and low-income 
populations residing within areas potentially affected by the proposed action and alternatives. In this analysis, 
potentially affected areas were defined as those areas which could be impacted by radiological effects or 
chemical releases. For example, radiological and chemical release impacts were evaluated in Chapter 4 of this 
document for persons residing within 80 kilometers (km) (50 miles [mi]) of management sites. Analyses were 
also performed for non-accident transportation of plutonium residues along highways from the Rocky Flats 
Environmental Technology Site (Rocky Flats) to the Savannah River Site and Los Alamos National 
Laboratory. 

As discussed in Chapter 4, alternatives in this EIS are not likely to harm water quality or wildlife. It is unlikely 
that implementation of any of the alternatives would harm persons who rely on fish or other wildlife for 
subsistence. 

F .4 RESULTS FOR DEPARTMENT OF ENERGY (DOE) SITES 

Table F-1 shows the total population, minority population, and percentage minority population that resided 
within 80 km (50 mi) of the various DOE sites at the time of the 1990 census. The 80-km (50-mi) distance 
defines the radius of potential radiological effects, described in Chapter 4 of this EIS, for calculations of 
radiation dose to the general population from the proposed action. Columns 5 through 7 of the table show 
similar data for the summation of populations over all counties having boundaries that lie at least partly within 
a circle of the 80-km (50-mi) radius centered at each site. 

T bl F 1 M' 't P a e - morny I t' opu a Ions R 'd' W'th' es1 mg_ I man dN ear Pt t'll All tdA o en •a IY ec e reas 

Minority %Minority Population in MiMrity %Minority 
Population Population Population Counties Population in Population in 
Within SO Within 80km Within 80km Surrounding Counties Counties 

Site km of Site of Site of Site Site Surrounding Site Surrounding Site 

Rocky Flats 2,165,727 414,505 19.1 2,214,399 418,802 18.9 

Los Alamos National 
214,290 116,091 54.2 748,429 368,785 49.3 

Laboratory 

Savannah River Site 613,087 233,177 38.0 944,982 330,078 34.9 

In 1990, the minority population residing in the contiguous United States constituted 24.2 percent of the total 
population. The States of Georgia, New Mexico, and South Carolina are among the 10 contiguous States with 
the largest percent minority populations. Figures F -1 through F -3 show the geographical distribution of 
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Figure F-1 Minority Population Residing Within 80 km (50 mi) of 
the Rocky Flats Environmental Technology Site 
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Figure F-2 Minority Population Residing Within 80 km (50 mi) of 
the Los Alamos National Laboratory 
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Figure F-3 Minority Population Residing Within 80 km (50 mi) of 
the Savannah River Site 
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minority populations surrounding the three sites. Table F -2 shows the racial and ethnic composition of the 
population residing near the three sites. 

Table F -3 and Figures F -4 through F -6 characterize low-income populations residing near the three sites. 
The national percentage of persons with income below the poverty threshold residing in the contiguous States 
was 12.8 percent at the time of the 1990 census. The percentages of persons in poverty in the States of 
Colorado, New Mexico, and South Carolina during the 1990 census were 11.4 percent, 20.2 percent, and 
14.9 percent, respectively. The Bureau of the Census estimates that by 1995 these percentages increased to 
25.3 percent and 19.9 percent for New Mexico and South Carolina, respectively, while the percentage for 
Colorado declined to 8.8 percent (Baugher and Lamison-White 1996). 

F.S RESULTS FOR TRANSPORTATION ROUTES 

Overland transportation of plutonium residues and scrub alloy involves radiological and nonradiological risks 
to the public. Tables F -4 and F -5 show minority and low-income populations residing along highway routes 
from Rocky Flats to the Los Alamos National Laboratory and the Savannah River Site. Columns 2 and 3 of 
these tables show populations residing within a 1.6 km (1 mi) corridor centered along highway routes from 
Rocky Flats to candidate interim management sites. Columns 5 and 6 display the minority and low-income 
populations in counties which contain the highway routes. Data presented in the tables were resolved at the 
block-group level. 

Percentage minority populations residing in the corridors exceed those in the counties surrounding the 
corridors and also exceed the national minority percentage population of 24.2 percent for the contiguous 
United States. With the exception of the route from Rocky Flats to Los Alamos National Laboratory, the 
percentage poverty-level population residing in the corridors is less than the national percentage of 
13.3 percent, but higher than the percentage for the surrounding counties. The distances along highway routes 
connecting Rocky Flats with other candidate management sites are as follows: 759 km (472 mi) (Los Alamos 
National Laboratory), and 2,588.1 km (1,609 mi) (Savannah River Site). 

As discussed in Sections E.6.2 and E.6.3 of Appendix E, it is unlikely that radiological or nonradiological 
harm to the public would result from highway transportation of plutonium residues and scrub alloy. The 
highway transportation of plutonium residues and scrub alloy would not likely harm any particular group 
within the general population, including low-income populations and minority populations. 
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Table F-2 Racial and Ethnic Composition of Minority Populations Residing Within 80 km (50 mi) 
of Potential Sites 

% %Asian 
American American Asian or or % 

Total % Indian, Indian, Pacific Pacific % Hispanic Hispanic 
Total Minority Minority Esldmo, or Eskimo, or Islander Islander Black Black Origin Origin 

Site PoD. PoD. Pop. Aleut PoD. Aleut PoD. PoD. PoD. PoD. Pop. PoD. PoD. 
Rocky Flats 2,165,727 414,505 19.1 12,075 0.6 44,567 2.1 95,161 4.4 260,441 12.0 

Los Alamos 
National 214,290 116,091 54.2 15,081 7.0 1,242 0.6 1,306 0.6 97,897 45.7 
Laboratory 

Savannah 
613,087 233,177 38.0 1,533 0.3 5,885 1.0 219,317 35.8 6,442 1.1 

River Site 

T bl F 3 L a e - I ow- ncome p I . opu atmns R 'd' W'h' es1 102 It man dN ear p . II Aff ecte otentla IY dA reas 
Low-Income %Low-Income 

Low-Income %Low-Income Population Population Population 
Pop'U~II Populatio71 Population in Counties in Counties in Counties 
Within8~ Within 80 1Cm Within80km Surrounding Su"ounding Su"ounding 

Site km of Site .· of Site of Site Site Site Site 

Rocky Flats 2,165,727 219,263 10.1 2,214,399 224,455 10.1 

Los Alamos National 
214,290 31,542 14.7 748,429 116,298 15.5 

Laboratory 

Savannah River Site 613,087 107,067 17.5 944,982 171,577 18.2 

Table F-4 Minority Populations Residing Near Highway Routes from Rocky Flats 
to c d'd M s· an 1 ate ana2ement 1tes 

Minority %Minority 
Population in Population in Population in 

Minority %Minority Counties Counties Counties 
Population Population Population Su"ounding Su"ounding Su"ounding 

Destiluttion Along Route Along Route Along Route the Route the Route the Route 

Los Alamos National 
183,618 60,200 32.8 2,611,159 616,483 23.6 

Laboratory 

Savannah River Site 561,135 145,540 25.9 9,850,030 2,305,994 23.4 

Table F-5 Low-Income Populations Residing Along Highway Routes from Rocky Flats 
to c d'd M s· an 1 ate anagement Ites 

Low-Income %Low-Income 
Population Population Population 

Low-Income %Low-Income in Counties in Counties in Counties 
Population Population Population Surrounding Su"ounding Surrounding the 

Destination Along Route Along Route Along Route the Route the Route Route 

Los Alamos National 
183,618 30,486 16.6 2,611,159 282,207 10.8 

Laboratory 

Savannah River Site 561,135 69,980 12.5 9,850,030 1,157,059 11.7 
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Figure F-4 Low-Income Population Residing Within 80 km (50 mi) of 
the Rocky Flats Environmental Technology Site 
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Figure F-5 Low-Income Population Residing Within 80 km (50 mi) of 
the Los Alamos National Laboratory 
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APPENDIXG 
COST ANALYSES 

This appendix provides supporting data and calculations for Section 4.17 of this Environmental Impact 
Statement (EIS). It contains five major sections: G.1 Cost Estimating Bases, G.2 Processing Durations and 
Schedules, G.3 Major Schedule Uncertainties, G.4 Availability and Capability of DOE Facilities, and 
G.5 Estimated Absolute and Incremental Costs for Each Processing Option. The objective is to support the 
estimates of total and incremental costs, schedule durations, and uncertainties. 

G.l COST ESTIMATING BASES 

This section describes the cost estimating bases used in this EIS. It is divided into the following six parts: 

• Facilities and Equipment Costs 

• Labor and Site Overhead Costs 

• Transuranic Waste Costs, Including Variable Costs of Disposal at WIPP 

• Low-level Waste Costs at Rocky Flats and Los Alamos National Laboratory 

• Other Materials Storage, Shipping, and Disposal Costs, Including Costs at the Savannah River Site 

• Costs Related to Interim Storage of Stabilized Residue and Transuranic Waste at Rocky Flats. 

G. I. I Facilities and Equipment Costs 

Facilities and equipment costs are divided into two groups: (1) costs that have been incurred, are being 
incurred, or will be incurred in support of the plutonium residues clean-up independent of the Record of 
Decision in the present EIS, and (2) costs that will be incurred pursuant to the Record of Decision in the 
present EIS. The former group includes costs to bring the facilities into compliance with DOE regulations and 
Defense Nuclear Facilities Safety Board recommendations, to upgrade the facilities for their missions, to install 
facility-specific equipment, and to complete operational readiness reviews and startup tests. These common 
costs, plus ongoing research and development costs, are allocable to the plutonium residues program, but are 
not incremental (i.e., decisional) in the present EIS. Allocable costs in most alternatives are $180 million for 
facilities and equipment ($30 million per facility at Rocky Flats and an average of six facilities) and 
$10 million for research and development. Processing costs are based on facilities and equipment that are (or 
would be) up-and-running for this program rather than on developmental technologies. Decommissioning 
costs at all three sites are part of site-wide programs outside the scope of this EIS 

Costs for expensive, specialized pieces of equipment that would not be purchased except for specific 
processing options in this EIS are directly assigned to these options. These costs, which are incremental to 
existing DOE budgets and decisional in this EIS, consist of: 

• $30 million for two Silver II electrochemical dissolvers for mediated electrochemical oxidation of 
incinerator ash, graphite fines, graphite, or inorganic residues at the Savannah River Site F-Canyon 
or H-Canyon, (WSRC 1997) or at Rocky Flats. 
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• $20 million for pre-installation decontamination and decommissioning of highly contaminated 
equipment at HB-Line for mediated electrochemical oxidation of incinerator ash, graphite fines, 
graphite, or inorganic residues at the Savannah River Site H-Canyon (WSRC 1997). 

• $4 million for distillation equipment at Rocky Flats for IDC 409 electrorefining and molten salt 
extraction salt residues or other electrorefining and molten salt extraction salts (DOE 1996c). 

• $37 million for distillation equipment at Los Alamos National Laboratory for IDC 409 electrorefining 
and molten salt extraction salt residues (LANL 1998). 

• $115 million for distillation equipment and vault upgrades at Los Alamos National Laboratory for 
other electrorefining and molten salt extraction salts (LANL 1998). 

• $1.75 million for cold ceramification equipment at Rocky Flats for incinerator ash; sand, slag, and 
crucible; graphite fines, and inorganic ash .. 

Because it is not possible to allocate shared equipment costs to individual processing options except as part 
of a complete alternative, equipment costs that could be shared are excluded from the summary costs on 
Table G-12. Equipment and vault upgrade costs at Los Alamos National Laboratory for distillation of 
electrorefining and molten salt extraction salts ($37 million for IDC 409 residues and $115 million for other 
residues) are included on the summary tables since these costs are not shared. 

Table G-1 shows the Rocky Flats facilities used in the No Action Alternative. These facilities are Modules 
A, D, E, F and J in Building 707 and Room 3701 in Building 371. These facilities, plus Building 707 
Module B and Building 371 Room 3305 (used in scrubbing, distilling, or water leaching salt residues) 
represent all the facilities at Rocky Flats proposed for use in this EIS. This EIS assumes that facilities-related 
upgrades, compliance with Defense Nuclear Facilities Safety Board recommendations, etc., will take place 
independent of the decisions made in this EIS. Thus, common costs at these facilities are not incremental to 
the No Action Alternative or incremental to DOE. For rooms or modules at Building 371 or Building 707 that 
may be used in an alternative but are not used in the No Action Alternative, this approach understates the 
actual cost of the alternative. This understatement may be material but is difficult to calculate without 
analyzing site-wide facilities plans. This level of detail is beyond the scope of the present EIS. 

Table G-2 shows projected fiscal-year 1998 development and testing expenditures at Rocky Flats and 
Los Alamos National Laboratory for processing options identified in the present EIS. These expenditures are 
independent the Record of Decision in the present EIS. Total spending is estimated at about $10 million for 
the fiscal year. Although development and testing work is ongoing at Rocky Flats and Los Alamos National 
Laboratory, all processing costs are based on facilities and equipment that are (or will be) up-and-running at 
production scale for this program, rather than on developmental or bench-scale technologies. 

G.1.2 Labor and Site Overhead Costs 

Labor and site overhead costs are estimated as a function of the number of hours that operations and support 
personnel are exposed to radiation (not the amount of radiation they are exposed to). These exposure-hours 
are then multiplied by a factor that relates allocable labor hours at the site to exposure-hours. The more 
allocable labor-hours per exposure-hour, the greater the multiplier. The multiplier captures the hours spent 
by: (1) exposed individuals in non-exposed activities (e.g., prepaiing for operations, down-time during 
maintenance, and administrative matters), (2) non-exposed individuals in direct support of the operations, and 
(3) indirect site support personnel. The relationships between exposure-hours and allocable labor costs are 
based on empirical observations from a sample of recent residues management activities at Rocky Flats. 

G-2 



Appendix G - Cost Analyses 

a e aciitles T bl G-1 F T. R eqUire or 0 . dt N A ction AI ternative 
Number of No Action 

Processing Options at the 
No Action Processing Option Facilities Facility or Facilities 

Calcine and Cement Incinerator Ash 371-3701 13 

Calcine and Cement Sand, Slag, and Crucible 371-3701 13 

Cement Graphite Fines 371-3701 13 

Calcine and Cement Inorganic Ash 371-3701 13 

Pyro-Oxidize IDC 409 Electrorefining and Molten Salt Extraction 707A,707B, 707D,707E 4,4,8,8 
Salts . 

Pyro-Oxidize Other Electrorefining and Molten Salt Extraction 707A,707B,707D,707E 4,4,8,8 
Salts 

Pyro-Oxidize IDC 365, 413, and 427 Direct Oxide Reduction 707A,707B,707D,707E 4,4,8,8 
Salts 

Pyro-Oxidize Other Direct Oxide Reduction Salts 707A,707B,707D,707E 4,4,8,8 

Neutralize/Dry Aqueous Contaminated-Combustibles 371-3701 13 

Thermal Desorption Organic-Contaminated Combustibles 371-3701 13 

Direct Repackage Dry Combustibles 707D, 707E, 707F 8,8,3 

Acid Dissolve Plutonium Fluorides 7071,371-3701 1,13 

Neutralize/Dry IDC 331 Ful Flo Filters 371-3701 13 

Neutralize/Dry IDC 338 High-Efficiency Particulate Air Filters 371-3701 13 

Neutralize/Dry Other High-Efficiency Particulate Air Filters 371-3701 13 

Filter/Dry Sludge 371-3701 13 

Neutralize/Dry Glass 371-3701 13 

Repackage Graphite 707D, 707E, 707F 8,8,3 

Repackage Inorganics 707D, 707E, 707F 8,8,3 

Repackage Scrub Alloy 707D, 707E 8,8 

Table G-2 Development And Testing Costs for Rocky Flats and Los Alamos National Laboratory 
Pr Thl ocessmg ec no og1es 

Technology Cost($000) 

Cementation 500 

Calcination/Vitrification (except Scrub Alloy) 645 

Calcination/Vitrification (Scrub Alloy) 500 

Neutralize/Dry 81 

Blend Down 250 

Acid Dissolve Plutonium Oxide Recovery 200 

Catalytic Chemical Oxidation 2,000 

Sonic Wash 1,000 

Mediated Electrochemical Oxidation 2,000 

Salt Distillation 2,000 

Salt Scrub 500 

Water Leach 500 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

The following steps describe the process used to develop the exposure-hour multipliers (SAIC 1997a): 

• Identify total labor costs previously developed at Rocky Flats for work scheduled under certain 
processing options for fiscal year 1998. Labor cost estimates were available for distillation of salt 
residue, sonic wash of wet combustibles, repackaging of dry combustibles, and vitrification of ash 
(incinerator ash, graphite fines, and sand, slag, and crucible). 

• Divide total annual labor costs by $100,000 per person-year, resulting in an estimate of the number 
of full-time equivalent personnel for each processing option per year. 

• Divide annual full-time equivalent personnel by annual personnel exposure (calculated separately). 
The result is the ratio of personnel-hours to exposure-hours for each processing option. For the four 
specified residue categories and processing options, the resulting ratios were salt distillation, 3.1; sonic 
wash wet combustibles, 5.8; repackage dry combustibles, 1.1; and vitrify ash, 4.2. 

• Apply the calculated exposure-hour multipliers to the other processing options according to the 
similarity of the options (e.g., vitrification and blending are estimated at 4.2, distillation and pyro
oxidation are estimated at 3.1 ). Tables G-3 and G-4 show the complete estimates for Rocky Flats 
and the Savannah River Site, respectively. Costs at the Los Alamos National Laboratory are similar 
to those at Rocky Flats for the same types of activities. 

Table G-3 Exposure-Years, Person-Year Multiplier, Allocable Labor Costs (Dollars in Millions) at 
R k Fl oc ~y ats 

Exposure Labor 
Material Process Years MultipUer Costs 

Incinerator Ash Calcine & Cement at Rocky Flats 190 5.8 110 

Incinerator Ash Vitrification at Rocky Flats 82 4.2 34 

Incinerator Ash Cold Ceramification at Rocky Flats 58 5.8 34 

Incinerator Ash Blend Down at Rocky Flats 123 4.2 52 

Incinerator Ash Fusion at Rocky Flats and Purex process at the 
Savannah River Site F-Canyon 76 1.1 8 

Incinerator Ash Fusion at Rocky Flats and Purex process at the 
Savannah River Site H-Canyon 76 1.1 8 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
F-Canyon 54 1.1 6 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
H-Canyon 54 1.1 6 

Incinerator Ash Calcine & Cement at Rocky Flats (Alternative 4) 189 5.8 110 

Incinerator Ash Repackage at Rocky Flats (Alternative 4) 38 1.1 4 

Sand, slag, & crucible Calcine & Cement at Rocky Flats 27 5.8 16 

Sand, slag, & crucible Vitrification at Rocky Flats 12 4.2 5 

Sand, slag, & crucible Blend Down at Rocky Flats 17 4.2 7 

Sand, slag, & crucible Repackage and Purex process at the Savannah River 
Site F-Canyon 9 1.1 1 

Sand, slag, & crucible Repackage and Purex process at the Savannah River 
Site H-Canyon 9 1.1 1 

Sand, slag, & crucible Calcine & Cement at Rocky Flats (Alternative 4) 28 5.8 16 

Sand, slag, & crucible Repackage at Rocky Flats (Alternative 4) 5 1.1 1 

Graphite Fines Cement at Rocky Flats 12 5.8 7 
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Exposure Labor 
Material Process Years Multiplier Costs 

Graphite Fines Vitrification at Rocky Flats 7 4.2 3 

Graphite Fines Blend Down at Rocky Flats 8 4.2 3 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
F-Canyon 4 1.1 0 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
H-Canyon 4 1.1 0 

Graphite Fines Cement at Rocky Flats (Alternative 4) 12 5.8 7 

Graphite Fines Repackage at Rocky Flats (Alternative 4) 3 1.1 0 

Inorganic Ash Calcine & Cement at Rocky Flats 11 5.8 6 

Inorganic Ash Vitrification at Rocky Flats 5 4.2 2 

Inorganic Ash Blend Down at Rocky Flats 7 4.2 3 

Inorganic Ash Calcine & Cement at Rocky Flats (Alternative 4) 11 5.8 6 

Inorganic Ash Repackage at Rocky Flats (Alternative 4) 2 1.1 0 

MSEIER Salts (IDC 409) Pyro-oxidize at Rocky Flats 37 3.1 12 

MSEIER Salts (IDC 409) Blend Down at Rocky Flats 71 4.2 30 

MSEIER Salts (IDC 409) Distillation at Rocky Flats 24 3.1 7 

MSEIER Salts (IDC 409) Water Leach at Rocky Flats 46 5.8 27 

MSEIER Salts (IDC 409) Pyro-oxidize at Rocky Flats and distillation at 
Los Alamos National Laboratory 18 3.1 5 

MSEIER Salts (IDC 409) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site F-Canyon 21 3.1 6 

MSEIER Salts (IDC 409) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site H-Canyon 21 3.1 6 

MSEIER Salts (IDC 409) Pyro-oxidize, Blend, Repackage (Alternative 4) 18 4.2 8 

MSEIER Salts (All Others) Pyro-oxidize at Rocky Flats 91 3.1 28 

MSEIER Salts (All Others) Blend Down at Rocky Flats 173 4.2 73 

MSEIER Salts (All Others) Distillation at Rocky Flats 57 3.1 18 

MSEIER Salts (All Others) Water Leach at Rocky Flats 112 5.8 65 

MSEIER Salts (All Others) Pyro-oxidize at Rocky Flats and distillation at 
Los Alamos National Laboratory 43 3.1 13 

MSEIER Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site F-Canyon 51 3.1 16 

MSEIER Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site H-Canyon 51 3.1 16 

MSEIER Salts (All Others) Pyro-oxidize (Alternative 4) 87 3.1 27 

DOR Salts (IDCs 365, 413, 427) Pyro-oxidize at Rocky Flats 39 3.1 12 

DOR Salts (IDCs 365, 413, 427) Blend Down at Rocky Flats 42 4.2 18 

DOR Salts (IDCs 365,413, 427) Water Leach at Rocky Flats 28 5.8 16 

DOR Salts (IDCs 365, 413, 427) Pyro-oxidize at Rocky Flats and Acid Dissolution at 
Los Alamos National Laboratory 3 3.1 I 

DOR Salts (IDCs 365, 413, 427) Pyro-oxidize at Rocky Flats and Water Leach at 
Los Alamos National Laboratory 3 3.1 I 

DOR Salts (IDCs 365, 413, 427) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site F-Canyon 12 3.1 4 

DOR Salts (IDCs 365, 413, 427) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site H-Canyon 12 3.1 4 
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Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Exposure Labor 
Material Process Years Multiplier Costs 

DOR Salts (IDCs 365,413, 427) Pyro-oxidize, Blend, Repackage (Alternative 4) II 4.2 4 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats 14 3.1 4 

DOR Salts (All Others) Blend Down at Rocky Flats 15 3.1 5 

DOR Salts (All Others) Water Leach at Rocky Flats 10 5.8 6 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Acid Dissolution at 
Los Alamos National Laboratory I 3.1 0 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Water Leach at 
Los Alamos National Laboratory I 3.1 0 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site F-Canyon 4 3.1 I 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the 
Savannah River Site H-Canyon 4 3.1 1 

DOR Salts (All Others) Pyro-oxidize (Alternative 4) 14 3.1 4 

Aqueous-Contaminated 
Combustibles Neutralize/Dry at Rocky Flats 3 5.8 2 

Aqueous-Contaminated 
Combustibles Sonic Wash at Rocky Flats 4 5.8 2 

Aqueous-Contaminated 
Combustibles Catalytic Chemical Oxidation at Rocky Flats 12 5.8 7 

Aqueous-Contaminated 
Combustibles Blend Down at Rocky Flats I 4.2 I 

Aqueous-Contaminated 
Combustibles Mediated Electrochemical Oxidation 3 5.8 2 

Aqueous-Contaminated 
Combustibles Neutralize/Dry (Alternative 4) 3 5.8 2 

Organic-Contaminated 
Combustibles Thermal Desorption/Steam Passivation at Rocky Flats 6 5.8 3 

Organic-Contaminated 
Combustibles Sonic Wash at Rocky Flats 3 5.8 2 

Organic-Contaminated 
Combustibles Catalytic Chemical Oxidation at Rocky Flats 9 5.8 5 

Organic-Contaminated 
Combustibles Blend Down at Rocky Flats I 4.2 0 

Organic-Contaminated 
Combustibles Mediated Electrochemical Oxidation at Rocky Flats 2 5.8 1 

Organic-Contaminated 
Combustibles Thermal Desorption I Steam Passivation (Alternative 4) 6 5.8 3 

Dry Combustibles Repackage at Rocky Flats I 1.1 0 

Dry Combustibles Sonic Wash at Rocky Flats 2 5.8 I 

Dry Combustibles Catalytic Chemical Oxidation at Rocky Flats 7 5.8 4 

Dry Combustibles Blend Down at Rocky Flats I 4.2 0 

Dry Combustibles Mediated Electrochemical Oxidation at Rocky Flats 2 5.8 I 

Dry Combustibles Repackage at Rocky Flats (Alternative 4) I 1.1 0 

Plutonium Fluorides Acid Dissolution at Rocky Flats 22 5.8 13 

Plutonium Fluorides Blend Down at Rocky Flats 56 4.2 23 

Plutonium Fluorides Acid Dissolution at Rocky Flats 22 5.8 13 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the 
Savannah River Site F-Canyon 4 1.1 0 
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Exposure Labor 
Material Process Years Multiplier Costs 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the 
Savannah River Site H-Canyon 4 1.1 0 

Ful Flo Filter Media Neutralize/Dry at Rocky Flats 5 5.8 3 

Ful Flo Filter Media Blend Down at Rocky Flats 2 4.2 I 

Ful Flo Filter Media Sonic Wash at Rocky Flats 4 5.8 2 

Ful Flo Filter Media Mediated Electrochemical Oxidation at Rocky Flats 3 5.8 2 

HEPA Filters (IDC 338) Neutralize/Dry at Rocky Flats 22 5.8 13 

HEPA Filters (IDC 338) Vitrification at Rocky Flats 10 4.2 4 

HEPA Filters (IDC 338) Blend Down at Rocky Flats II 4.2 5 

HEPA Filters (IDC 338) Sonic Wash at Rocky Flats 19 5.8 11 

HEPA Filters (IDC 338) Mediated Electrochemical Oxidation at Rocky Flats 14 5.8 8 

HEPA Filters (IDC 338) Neutralize/Dry (Alternative 4) 22 5.8 13 

HEPA Filters (All Others) Neutralize/Dry at Rocky Flats 0 5.8 0 

HEPA Filters (All Others) Vitrification at Rocky Flats 0 4.2 0 

HEPA Filters (All Others) Blend Down at Rocky Flats I 4.2 0 

HEPA Filters (All Others) Sonic Wash at Rocky Flats 0 5.8 0 

HEPA Filters (All Others) Mediated Electrochemical Oxidation at Rocky Flats 0 5.8 0 

HEPA Filters (All Others) Blend and Repackage at Rocky Flats (Alternative 4) 1 4.2 0 

Sludge (IDCs 089, 099, 332) Filter/Dry at Rocky Flats 0 5.8 0 

Sludge (IDCs 089, 099, 332) Vitrification at Rocky Flats 0 4.2 0 

Sludge (IDCs 089, 099, 332) Blend Down at Rocky Flats 0 4.2 0 

Sludge (IDCs 089, 099, 332) Blend and Repackage at Rocky Flats (Alternative 4) 0 4.2 0 

Sludge (All Others) Filter/Dry at Rocky Flats 5 5.8 3 

Sludge (All Others) Vitrification at Rocky Flats 3 4.2 I 

Sludge (All Others) Blend Down at Rocky Flats 3 4.2 1 

Sludge (All Others) Acid Dissolution at Rocky Flats 24 5.8 14 

Sludge (All Others) Filter/Dry at Rocky Flats (Alternative 4) 5 5.8 3 

Glass Neutralize/Dry at Rocky Flats I 5.8 0 

Glass Vitrification at Rocky Flats 0 4.2 0 

Glass Blend Down at Rocky Flats 1 4.2 0 

Glass Sonic Wash at Rocky Flats 1 5.8 I 

Glass Mediated Electrochemical Oxidation at Rocky Flats I 5.8 0 

Glass Neutralize/Dry (Alternative 4) 1 5.8 0 

Graphite Repackage at Rocky Flats 9 1.1 1 

Graphite Cement at Rocky Flats 20 1.1 2 

Graphite Vitrification at Rocky Flats 9 4.2 4 

Graphite Blend Down at Rocky Flats 9 4.2 4 

Graphite Mediated Electrochemical Oxidation at Rocky Flats 14 5.8 8 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
F-Canyon 8 1.1 I 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
H-Canyon 8 1.1 I 

Graphite Repackage at Rocky Flats (Alternative 4) 9 1.1 I 

Inorganics Repackage at RockyF!ats 2 1.1 0 

G-7 



FinalE/Son Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Exposure Labor 
Material Process Years Multiplier Costs 

Inorganics Vitrification at Rocky Flats 2 4.2 1 

Inorganics Blend Down at Rocky Flats 2 4.2 1 

Inorganics Mediated Electrochemical Oxidation at Rocky Flats 3 5.8 2 

Inorganics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
F-Canyon I 1.1 0 

Inorganics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah River Site 
H-Canyon 1 1.1 0 

Inorganics Repackage at Rocky Flats (Alternative 4) 2 1.1 0 

Scrub Alloy Repackage at Rocky Flats 3 1.1 0 

Scrub Alloy Calcine and Vitrification at Rocky Flats 99 4.2 41 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the 
Savannah River Site F-Canyon 4 1.1 0 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the 
Savannah River Site H-Canyon 4 1.1 0 

MSEIER =molten salt extractionlelectrorefining DOR =direct oxide reduction HEPA =high-efficiency particulate air 

Table G-4 Exposure-Years, Person-Year Multiplier, Allocable Labor Costs (Dollars in Millions) at 
Savannah River Site 

Exposure Labor 
Material Process Years Multiplier Costs 

Incinerator Ash Fusion at Rocky Flats and Purex process at the Savannah 
River Site F-Cany_on 227.1 5.8 132 

Incinerator Ash Fusion at Rocky Flats and Purex process at the Savannah 
River Site H-Canyon 652.3 5.8 378 

Incinerator Ash Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site F-Canyon 126.3 5.8 73 

Incinerator Ash Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site H-Canyon 120.3 5.8 70 

Sand, Slag, & Crucible Repackage and Purex process at the Savannah River Site 
F-Canyon 31.7 5.8 18 

Sand, Slag, & Crucible Repackage and Purex process at the Savannah River Site 
H-Canyon 89.8 5.8 52 

Graphite Fines Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site F-Canyon 8.1 5.8 5 

Graphite Fines Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site H-Canyon 7.7 5.8 4 

MSEIER Salts (IDC 409) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site F-Canyon 8.0 5.8 5 

MSE!ER Salts (IDC 409) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site H-Canyon 10.9 5.8 6 

MSEIER Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site F-Canyon 60.7 5.8 35 

MSEJER Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site H-Canyon 83.0 5.8 48 

DOR Salts (IDCs 365, 413, Salt Scrub at Rocky Flats and Purex process at the Savannah 
427) River Site F-Canyon 3.9 5.8 2 

DOR Salts (IDCs 365, 413, Salt Scrub at Rocky Flats and Purex process at the Savannah 
427) River Site H-Canvon 5.4 5.8 3 
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Exposure Labor 
Material Process Years Multiplier Costs 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site F-Canyon 7.8 5.8 5 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process at the Savannah 
River Site H-Canyon 10.7 5.8 6 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the Savannah 
River Site F-Canyon 18.7 5.8 11 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process at the Savannah 
River Site H-Canyon 53.7 5.8 31 

Graphite Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site F-Canyon 23.1 5.8 13 

Graphite Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site H-Canyon 20.9 5.8 12 

Inorganics Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site F-Canyon 4.8 5.8 3 

Inorganics Repackage at Rocky Flats and Mediated Electrochemical 
Oxidation at the Savannah River Site H-Canyon 4.5 5.8 3 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 
River Site F-Canyon 18.4 5.8 11 

Scrub Alloy Repackage at Rocky Flats and Purex Process at the Savannah 
River Site H-Canyon 25.3 5.8 15 

MSE/ER = molten salt extraction/electrorefining DOR = direct oxide reduction 

As a practical matter, the only processing options for which the differences in incrementa/labor costs to DOE 
are likely to be significant are those with much higher exposure-years than the others. For example, Table G-3 
shows that the duration of exposures at Rocky Flats to calcine and cement incinerator ash is more than double 
that to vitrify ash. This difference is outside the range of uncertainty in the processing technologies and the 
cost estimating approaches. On the other hand, exposure durations for vitrifying ash and fusing ash (for 
shipment to the Savannah River Site) differ by about 10 percent. This difference is within the range of 
uncertainty in the processing technologies. Costs, however, are shown as differing by a factor of four since 
vitrification has a labor multiplier of 4.2 and fusion and packaging has a multiplier of 1.1. Actual costs are 
unlikely to differ to this degree. 

Three important caveats attach to the exposure multipliers. First, they are based on a very small sample. Four 
processes provide four very different multipliers that are then applied to more than 100 processing options. 
Increasing the sampling basis would certainly add to the set of multipliers. Second, the multipliers are applied 
to broadly similar processes without any adjustments. Detailed option-specific cost estimation (which will be 
conducted once the management alternative has been selected and schedules have been established) would 
obviously increase the accuracy of the estimates. Third, regardless of the true (but unknown) multiplier for 
a single processing option, detailed costing and scheduling for a complete management alternative will force 
the multipliers towards a narrower range than 1.1 to 5.8. This narrower range will arise because of the relative 
fixity of many indirect and support costs; e.g., security and site administration. This is particularly true at the 
Savannah River Site, where all of the individual options are assigned a 5.8 labor multiplier based on their 
similarity to high-multiplier processing options at Rocky Flats, rather than direct or indirect costs at the 
Savannah River Site. Each of these three factors suggests that greater weight should be given to exposure
hours as a decision factor than to the implied labor costs. For example, the estimated decisional cost of the 
Preferred Alternative is about 40 percent higher than the Minimum Cost Management Approach ($334 million 
to $238 million) but exposures are only about 30 percent higher (306 exposure-years to 235 exposure-years). 
This suggests that the actual difference in the cost of the Preferred Alternative and the Minimum Cost 
Management Approach is likely to be smaller than implied by the multiplied labor costs. 
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G.1.3 Transuranic Waste Costs 

Transuranic waste costs are estimated on a unit cost basis, as shown on Table G-5. Table G-6 shows the total 
cost for acquiring the drums, characterizing the waste, shipping the waste drums to WIPP, disposing of the 
drums at WIPP, and so forth, by site, in millions of dollars. 

Table G-5 Transuranic Waste-Cost Factors 
Cost Factor Description Value References 

Transuranic Drum $150/drum 1 

Transuranic Pipe TRUPACT-11 pipe (2,800 fissile gram equivalent) $2,000/drum 4 

Interim Storage at Rocky Transuranic drums prior to the WIPP shipping $100/drum/yr for 3 3,2 
Flats (drums certified for years 
disposal at WIPP) 

Transuranic Shipping 14 drums per TRUPACT-11 1 
3 TRUPACT-IIs per shipment 

Shipping Cost - Rocky Flats 1408 miles round-trip at $4,630 plus $10.87 per mile for $475/drum for a 1 
to WIPP each shipment 42-drum shipment 

Shipping Cost- Los Alamos 343 miles round-trip at $4,630 plus $10.87 per mile for $199/drum for a 1 
National Laboratory to each shipment 42-drum shipment 
WIPP 

Shipping Cost - Savannah 3170 miles round-trip at $4,630 plus $10.87 per mile for $931/drum for a 1 
River Site to WIPP each shipment 42-drum shipment 

Transuranic • Headspace gas sampling and analysis ($1,200/drum) $6,700/drum 3 
Characterization Cost for • Real-time radiography and radioassay ($2,500/drum) 
WIPP • Data reporting and project management ($1 ,000/drum) 

• Resource Conservation and Recovery Act 
characterization ($1 ,000/drum) 

• Visual examination and inner bag gas sampling 
($1 ,000/drum) 

Variable Cost for $5,500 per shipment $131/drum for a 5 
Transuranic Disposal at 42-drum, 3-
WIPP TRUPACT-11 

shipment 

References: 
1. DOE 1996c. 
2. SAIC 1997c. 
3. DOE 1996a. 
4. DOE 1997a. 
5. DOE 1996d (for Waste Acceptance Criteria for the Waste Isolation Pilot Plant, Revision 5, DOE Carlsbad Area Office, 

April 1996.) 

In the No-Action Alternative, transuranic waste and stabilized residues are created during the stabilization 
activities. The transuranic waste is packaged, characterized, and shipped as in the other alternatives. The 
stabilized residues will be retained at Rocky Flats for an indeterminate period of time (assumed for cost 
purposes to be 20 15) before being shipped off-site. As a practical matter, the stabilized residues must 
ultimately be shipped somewhere and must ultimately be characterized to some disposal standard. For cost 
estimation, DOE estimates the costs for disposition of the stabilized residues to be the sum of the costs for 
interim on-site storage at Rocky Flats and the costs for packaging, characterization, transportation, and disposal 
at WIPP. Section G.1.6 summarizes the costs for interim on-site storage at Rocky Flats. 
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Table G-6 Transuranic Waste Packaging, Characterizing, Shipping, and Disposal Cost by Site 
(Dollars in Millions) 

Los Alamos 
Rocky Savannah Notional 

Material Process Flats River Site Laboratory WIPP Cost 
Incinerator Ash Calcine & Cement at Rocky Flats at 

Rocky Flats 51.3 0.0 0.0 0.7 52.0 

Incinerator Ash Vitrification at Rocky Flats 50.2 0.0 0.0 0.7 51.0 

Incinerator Ash Cold Ceramification at Rocky Flats 49.8 0.0 0.0 0.7 50.5 

Incinerator Ash Blend Down at Rocky Flats 59.7 0.0 0.0 0.8 60.6 

Incinerator Ash Fusion at Rocky Flats and Purex 
process at the Savannah River Site 
F-Canyon 4.4 1.2 0.0 0.1 5.7 

Incinerator Ash Fusion at Rocky Flats and Purex 
process at the Savannah River Site 
H-Canyon 4.4 1.2 0.0 0.1 5.7 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site F-Canyon 4.4 2.0 0.0 0.1 6.6 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site H-Canyon 4.4 2.0 0.0 0.1 6.6 

Incinerator Ash Calcine & Cement at Rocky Flats 
(Alternative 4) 51.3 0.0 0.0 0.7 52.0 

Incinerator Ash Repackage at Rocky Flats 
(Alternative 4) 51.7 0.0 0.0 0.7 52.4 

Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 11.1 0.0 0.0 0.2 11.3 

Sand, Slag, & Crucible Vitrification at Rocky Flats 10.9 0.0 0.0 0.2 11.0 

Sand, Slag, & Crucible Blend Down at Rocky Flats 13.0 0.0 0.0 0.2 13.1 

Sand, Slag, & Crucible Repackage and Purex process at the 
Savannah River Site F-Canyon 0.9 0.1 0.0 0.0 1.0 

Sand, Slag, & Crucible Repackage and Purex process at the 
Savannah River Site H-Canyon 0.9 0.1 0.0 0.0 1.0 

Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 
(Alternative 4) 4.0 0.0 0.0 0.0 4.0 

Sand, Slag, & Crucible Repackage at Rocky Flats 
(Alternative 4) 9.4 0.0 0.0 0.1 9.5 

Graphite Fines Cement at Rocky Flats 3.3 0.0 0.0 0.0 3.4 

Graphite Fines Vitrification at Rocky Flats 3.2 0.0 0.0 0.0 3.3 

Graphite Fines Blend Down at Rocky Flats 3.8 0.0 0.0 0.1 3.9 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site F-Canyon 0.3 0.1 0.0 0.0 0.4 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site H-Canyon 0.3 0.1 0.0 0.0 0.4 

Graphite Fines Cement at Rocky Flats (Alternative 4) 3.3 0.0 0.0 0.0 3.4 

Graphite Fines Repackage at Rocky Flats 
(Alternative 4) 3.3 0.0 0.0 0.0 3.4 

Inorganic Ash Calcine & Cement at Rocky Flats 7.4 0.0 0.0 0.1 7.5 

Inorganic Ash Vitrification at Rocky Flats 7.2 0.0 0.0 0.1 7.3 

Inorganic Ash Blend Down at Rocky Flats 8.6 0.0 0.0 0.1 8.7 
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LosAlllmos 
Rocky Savannah National 

Material Process Flats River Site Laboratorv WIPP Cost 
Inorganic Ash Calcine & Cement at Rocky Flats 

(Alternative 4) 7.4 0.0 0.0 0.1 7.5 

Inorganic Ash Repackage at Rocky Flats 
(Alternative 4) 7.4 0.0 0.0 0.1 7.6 

MSEIER Salts 
(IDC 409) Pyro-oxidize at Rocky Flats 14.0 0.0 0.0 0.2 14.2 

MSEIER Salts 
(IDC 409) Blend Down at Rocky Flats 13.5 0.0 0.0 0.2 13.7 

MSEIER Salts 
(IDC 409) Distillation at Rocky Flats 0.7 0.0 0.0 0.0 0.7 

MSEIER Salts 
(IDC 409) Water Leach at Rocky Flats 12.0 0.0 0.0 0.2 12.2 

MSEIER Salts Pyro-oxidize at Rocky Flats and 
(IDC 409) distillation at Los Alamos National 

Laboratory 0.7 0.0 0.6 0.0 1.3 

MSEIER Salts Salt Scrub at Rocky Flats and Purex 
(IDC 409) process at the Savannah River Site 

F-Canyon 1.3 0.1 0.0 0.0 1.5 

MSEIER Salts Salt Scrub at Rocky Flats and Purex 
(IDC 409) process at the Savannah River Site 

H-Canyon 1.3 0.1 0.0 0.0 1.5 

MSEIER Salts Pyro-oxidize, Blend, Repackage 
(IDC 409) (Alternative 4) 11.2 0.0 0.0 0.2 11.4 

MSEIER Salts (All 
Others) Pyro-oxidize at Rocky Flats 39.5 0.0 0.0 0.6 40.0 

MSEIER Salts (All 
Others) Blend Down at Rocky Flats 101.4 0.0 0.0 1.4 102.8 

MSEIER Salts (All 
Others) Distillation at Rocky Flats 3.9 0.0 0.0 0.1 3.9 

MSEIER Salts (All 
Others) Water Leach at Rocky Flats 89.3 0.0 0.0 1.6 90.8 

MSEIER Salts (All Pyro-oxidize at Rocky Flats and 
Others) distillation at Los Alamos National 

Laboratory 3.5 0.0 3.4 0.1 7.0 

MSEIER Salts (All Salt Scrub at Rocky Flats and Purex 
Others) process at the Savannah River Site 

F-Canyon 8.6 0.7 0.0 0.2 9.4 

MSEIER Salts (All Salt Scrub at Rocky Flats and Purex 
Others) process at the Savannah River Site 

H-Canyon 8.6 0.7 0.0 0.2 9.4 

MSEIER Salts (All 
Others) Pyro-oxidize (Alternative 4) 39.5 0.0 0.0 0.6 40.0 

DOR Salts (IDCs 365, 
413, 427) Pyro-oxidize at Rocky Flats 5.8 0.0 0.0 0.1 5.9 

DOR Salts (IDCs 365, 
413, 427) Blend Down at Rocky Flats 6.6 0.0 0.0 0.1 6.7 

DOR Salts (IDCs 365, 
413, 427) Water Leach at Rocky Flats 5.9 0.0 0.0 0.1 6.0 

DOR Salts (IDCs 365, Pyro-oxidize at Rocky Flats and Acid 
413, 427) Dissolution at Los Alamos National 

Laborat~ry. 0.3 0.0 5.9 0.1 6.4 
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Los Alamos 
Rocky Savannah National 

Material Process Flats River Site Lab() raton WIPP Cost 

DOR Salts (IDCs 365, Pyro-oxidize at Rocky Flats and Water 
413, 427) Leach at Los Alamos National 

Laboratory 0.3 0.0 5.8 0.1 6.2 

DOR Salts (IDCs 365, Salt Scrub at Rocky Flats and Purex 
413, 427) process at the Savannah River Site 

F-Canyon 0.6 0.0 0.0 0.0 0.7 

DOR Salts (IDCs 365, Salt Scrub at Rocky Flats and Purex 
413, 427) process at the Savannah River Site 

H-Canyon 0.6 0.0 0.0 0.0 0.7 

DOR Salts (IDCs 365, Pyro-oxidize, Blend, Repackage 
413, 427) (Alternative 4) 8.1 0.0 0.0 0.1 8.2 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats 3.3 0.0 0.0 0.0 3.4 

DOR Salts (All Others) Blend Down at Rocky Flats 13.0 0.0 0.0 0.2 13.2 

DOR Salts (All Others) Water Leach at Rocky Flats 11.6 0.0 0.0 0.2 11.8 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Acid 
Dissolution at Los Alamos National 
Laboratory 0.4 0.0 11.4 0.2 12.0 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Water 
Leach at Los Alamos National 
Laboratory 0.4 0.0 11.2 0.2 11.8 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex 
process at the Savannah River Site 
F-Canyon 1.1 0.1 0.0 0.0 1.2 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex 
process at the Savannah River Site 
H-Canyon 1.1 0.1 0.0 0.0 1.2 

DOR Salts (All Others) Pyro-oxidize (Alternative 4) 3.3 0.0 0.0 0.0 3.4 

Aqueous-Contaminated 
Combustibles Neutralize/Dry at Rocky Flats 3.3 0.0 0.0 0.1 3.4 

Aqueous-Contaminated 
Combustibles Sonic Wash at Rocky Flats 1.7 0.0 0.0 0.0 1.7 

Aqueous-Contaminated Catalytic Chemical Oxidation at Rocky 
Combustibles Flats 4.3 0.0 0.0 0.1 4.4 

Aqueous-Contaminated 
Combustibles Blend Down at Rocky Flats 0.8 0.0 0.0 0.0 0.8 

Aqueous-Contaminated 
Combustibles Mediated Electrochemical Oxidation 4.0 0.0 0.0 0.1 4.1 

Aqueous-Contaminated 
Combustibles Neutralize/Dry (Alternative 4) 3.3 0.0 0.0 0.1 3.4 

Organic-Contaminated Thermal Desorption I Steam Passivation 
Combustibles at Rocky Flats 2.3 0.0 0.0 0.0 2.4 

Organic-Contaminated 
Combustibles Sonic Wash at Rocky Flats 1.2 0.0 0.0 0.0 1.2 

Organic-Contaminated Catalytic Chemical Oxidation at Rocky 
Combustibles Flats 3.0 0.0 0.0 0.1 3.1 

Organic-Contaminated 
Combustibles Blend Down at Rocky Flats 0.6 0.0 0.0 0.0 0.6 

Organic-Contaminated Mediated Electrochemical Oxidation at 
Combustibles Rocky Flats 2.8 0.0 0.0 0.0 2.9 

Organic-Contaminated Thermal Desorption I Steam Passivation 
Combustibles (Alternative 4) 2.3 0.0 0.0 0.0 2.4 
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Los Alamos 
Rocky Savannah National 

Material Process Flats River Site Laboratorv WIPP Cost 

Dry Combustibles Repackage at Rocky Flats 1.9 0.0 0.0 0.0 1.9 

Dry Combustibles Sonic Wash at Rocky Flats 1.0 0.0 0.0 0.0 1.0 

Dry Combustibles Catalytic Chemical Oxidation at Rocky 
Flats 2.4 0.0 0.0 0.0 2.5 

Dry Combustibles Blend Down at Rocky Flats 0.5 0.0 0.0 0.0 0.5 

Dry Combustibles Mediated Electrochemical Oxidation at 
Rocky Flats 2.3 0.0 0.0 0.0 2.3 

Dry Combustibles Repackage at Rocky Flats 
(Alternative 4) 1.9 0.0 0.0 0.0 1.9 

Plutonium Fluorides Acid Dissolution at Rocky Flats 3.5 0.0 0.0 0.1 3.6 

Plutonium Fluorides Blend Down at Rocky Flats 37.1 0.0 0.0 0.5 37.6 

Plutonium Fluorides Acid Dissolution at Rocky Flats 2.5 0.0 0.0 0.0 2.5 

Plutonium Fluorides Repackage at Rocky Flats and Purex 
process at the Savannah River Site 
F-Canyon 0.2 0.1 0.0 0.0 0.3 

Plutonium Fluorides Repackage at Rocky Flats and Purex 
process at the Savannah River Site 
H-Canyon 0.2 0.1 0.0 0.0 0.3 

Ful Flo Filter Media Neutralize/Dry at Rocky Flats 11.8 0.0 0.0 0.2 12.0 

Ful Flo Filter Media Blend Down at Rocky Flats 2.4 0.0 0.0 0.0 2.5 

Ful Flo Filter Media Sonic Wash at Rocky Flats 3.1 0.0 0.0 0.0 3.2 

Ful Flo Filter Media Mediated Electrochemical Oxidation at 
Rocky Flats 6.4 0.0 0.0 0.1 6.5 

HEP A Filters 
(IDC 338) Neutralize/Dry at Rocky Flats 25.1 0.0 0.0 0.4 25.6 

HEP A Filters 
(IDC 338) Vitrification at Rocky Flats 5.9 0.0 0.0 0.1 6.0 

HEP A Filters 
(IDC 338) Blend Down at Rocky Flats 5.1 0.0 0.0 0.1 5.2 

HEP A Filters 
(IDC 338) Sonic Wash at Rocky Flats 6.6 0.0 0.0 0.1 6.7 

HEP A Filters Mediated Electrochemical Oxidation at 
(IDC 338) Rocky Flats 13.7 0.0 0.0 0.2 13.9 

HEPA Filters 
(IDC 338) Neutralize/Dry (Alternative 4) 25.1 0.0 0.0 0.4 25.6 

HEP A Filters 
(All Others) Neutralize/Dry at Rocky Flats 0.8 0.0 0.0 0.0 0.8 

HEP A Filters 
(All Others) Vitrification at Rocky Flats 0.4 0.0 0.0 0.0 0.4 

HEP A Filters 
(All Others) Blend Down at Rocky Flats 0.4 0.0 0.0 0.0 0.4 

HEP A Filters 
(All Others) Sonic Wash at Rocky Flats 0.5 0.0 0.0 0.0 0.5 

HEP A Filters Mediated Electrochemical Oxidation at 
(All Others) Rocky Flats 1.0 0.0 0.0 0.0 1.0 

HEP A Filters 
(All Others) Blend andRe-repackage (Alternative 4) 0.7 0.0 0.0 0.0 0.7 

Sludge (IDCs 089, 099, 
332) Filter/Dry at Rocky Flats 0.4 0.0 0.0 0.0 0.4 
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Los Alamos 
Rocky Savannah National 

Material Process Flat$ River Site Laboratorv WIPP Cost 

Sludge (IDCs 089, 099, 
332) Vitrification at Rocky Flats 0.0 0.0 0.0 0.0 0.0 

Sludge (IDCs 089, 099, 
332) Blend Down at Rocky Flats 0.1 0.0 0.0 0.0 0.1 

Sludge (IDCs 089, 099, 
332) Blend andRe-repackage (Alternative 4) 0.1 0.0 0.0 0.0 0.1 

Sludge (All Others) Filter/Dry at Rocky Flats 8.6 0.0 0.0 0.2 8.8 

Sludge (All Others) Vitrification at Rocky Flats 1.9 0.0 0.0 0.0 2.0 

Sludge (All Others) Blend Down at Rocky Flats 1.9 0.0 0.0 0.0 1.9 

Sludge (All Others) Acid Dissolution at Rocky Flats 4.9 0.0 0.0 0.1 5.0 

Sludge (All Others) Filter/Dry (Alternative 4) 8.6 0.0 0.0 0.2 8.8 

Glass Neutralize/Dry at Rocky Flats 0.1 0.0 0.0 0.0 0.2 

Glass Vitrification at Rocky Flats 0.4 0.0 0.0 0.0 0.4 

Glass Blend Down at Rocky Flats 0.4 0.0 0.0 0.0 0.4 

Glass Sonic Wash at Rocky Flats 0.4 0.0 0.0 0.0 0.4 

Glass Mediated Electrochemical Oxidation at 
Rocky Flats 1.1 0.0 0.0 0.0 1.1 

Glass Neutralize/Dry (Alternative 4) 0.1 0.0 0.0 0.0 0.2 

Graphite Repackage at Rocky Flats 6.7 0.0 0.0 0.1 6.8 

Graphite Cement at Rocky Flats 6.8 0.0 0.0 0.1 6.9 

Graphite Vitrification at Rocky Flats 6.0 0.0 0.0 0.1 6.1 

Graphite Blend Down at Rocky Flats 6.0 0.0 0.0 0.1 6.1 

Graphite Mediated Electrochemical Oxidation at 
Rocky Flats 15.4 0.0 0.0 0.3 15.6 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site F-Canyon 0.6 0.3 0.0 0.0 0.9 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site H-Canyon 0.6 0.3 0.0 0.0 0.9 

Graphite Repackage at Rocky Flats 
(Alternative 4) 6.7 0.0 0.0 0.1 6.8 

In organics Repackage at Rocky Flats 1.3 0.0 0.0 0.0 1.3 

In organics Vitrification at Rocky Flats 1.1 0.0 0.0 0.0 1.1 

Inorganics Blend Down at Rocky Flats 1.1 0.0 0.0 0.0 1.1 

Inorganics Mediated Electrochemical Oxidation at 
Rocky Flats 3.6 0.0 0.0 0.1 3.7 

Inorganics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site F-Canyon 0.1 0.1 0.0 0.0 0.2 

Inorganics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the 
Savannah River Site H-Canyon 0.1 0.1 0.0 0.0 0.2 

Inorganics Repackage at Rocky Flats 
(Alternative 4) 1.3 0.0 0.0 0.0 1.3 

Scrub Alloy Repackage at Rocky Flats 2.5 0.0 0.0 0.0 2.5 

Scrub Alloy Calcine and Vitrification at Rocky Flats 26.5 0.0 0.0 0.4 26.9 
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Los Alamos 
Rocky Savannah National 

Material Process Fum River Site Laboratory WIPP Cost 
Scrub Alloy Repackage at Rocky Flats and Purex 

process at the Savannah River Site 
F-Canyon 0.3 0.2 0.0 0.0 0.5 

Scrub Alloy Repackage at Rocky Flats and Purex 
process at the Savannah River Site 
H-Canyon 0.3 0.2 0.0 0.0 0.5 

MSEIER = molten salt extraction/electrorefining DOR = direct oxide reduction HEP A = high-efficiency particulate air 

Transuranic waste drums are shipped in TRUPACT-II containers. DOE assumes that drums of processed or 
repackaged residues from Rocky Flats are packed at the maximum allowable level of 14 perTRUPACT-II and 
three TRUPACT-II's per truck (42 drums per truck). This assumption is possible because the waste mass in 
the drums is limited by plutonium content rather than total mass. The plutonium limitation results in very light 
drums and thus does not approach weight limits per drum, TRUPACT-II, or truck. 

The major cost components of preparing for disposal at WIPP are about $6,700 per drum for characterization 
of the transuranic waste and about $2,000 per drum for the pipe componene Shipping costs for a 42-drum 
shipment are estimated at $199 per drum from the Los Alamos National Laboratory, $435 per drum from 
Rocky Flats, and $931 per drum from the Savannah Rive Site. Disposal at WIPP is based on the incremental 
cost of disposal. Based on a disposal cost per shipment (regardless of drum count) of $5,500 and the 
maximum 42 drums per shipment, the variable cost of disposal at WIPP is about $131 per drum. For the 
preferred alternative and all of the other plausible management approaches, this unit cost implies a total 
variable cost at WIPP of $1 to $3 million. Fixed costs at WIPP (which are roughly $7,000 per drum) are not 
decisional in the present EIS since they have already been charged to the overall WIPP program and cannot 
be affected by the number of drums shipped pursuant to the Record of Decision in the present EIS. 

G.l.4 Low-Level Waste Costs 

Low-level waste costs and cost factors for Rocky Flats and the Los Alamos National Laboratory are estimated 
on a unit cost basis, as shown on Table G-7. The total cost of shipping and disposal is just over $1,050 per 
drum. Low-level waste characterization, shipping, and disposal costs exceed $2 million in seven processing 
options at Rocky Flats and two at the Los Alamos National Laboratory. The seven at Rocky Flats are calcine 
and cementation of incinerator ash ($3 million), distillation of IDC 409 electrorefining and molten salt 
extraction salts ($4 million), water leach of other direct oxide reduction salts ($4 million), water leach of other 
electrorefining and molten salt extraction salts ($29 million), and mediated electrochemical oxidation of Ful 
Flo filters ($2 million), other high-efficiency particulate air filters ($4 million), and graphite. ($5 million). 
At the Los Alamos National Laboratory, water leach and acid dissolution of other direct oxide reduction salts 
each generate about $4 million in low-level waste-related costs. No activity at the Savannah River Site 
generates economically significant quantities of low-level waste. 

1 Not all drums of transuranic waste require or allow a pipe component. See the products and wastes tables 
in Chapter 4 regarding drum counts and pipe components for each processing option. 
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Table G-7 Low-Level Waste Costs and Cost Factors 
oc~. a an e OS amos a 1ona a ora ory_ (R k Fl ts d th L AI N f I L b t ) 

Cost Factor Description Cost Reference 

Drum $150/drum 1 

Interim Storage at Rocky Flats $50/year for 1 year 2 

Characterization Real-time radiography and radioassay ($133/drum) $688/drum 3 
NDA ($116/drum) 
Data reporting, movement and management 
($439/drum) 

Shipping $30/drum 4 

Disoosal $150/drum 5 

References: 
1. Same drum as for transuranic waste. 
2. SAIC estimate. 
3. SAIC 1997c. 
4. SAIC 1997b. 
5. DOE 1996a. 

G.l.S Other Materials, Storage, Shipping, and Disposal Costs 

Processing wastes generated at the Savannah River Site are disposed as low-level waste at the Savannah River 
Site, intermediate-level waste as saltstone at the Savannah River Site, transuranic waste at WIPP, and high
level waste as vitrified glass logs (Defense Waste Processing Facility logs) at the future monitored geologic 
repository. Table G-8 shows unit costs for these wastes, excluding transuranic waste, which was shown on 
Table G-5. The combined costs to dispose of low-level and intermediate-level wastes from any alternative at 
the Savannah River Site is less than $1 million. Total costs related to transuranic waste disposal exceed 
$2 million only for mediated electrochemical oxidation of incinerator ash ($2 million). The costs to 
manufacture and dispose of Defense Waste Processing Facility logs exceed $2 million for mediated 
electrochemical oxidation of incinerator ash ($52 million), graphite fines ($4 million), and graphite 
($16 million); and Purex processing of fused incinerator ash ($8 million) and sand, slag, and crucible 
($8 million). Costs for disposing of wastes generated at H-Canyon or F-Canyon are about the same. In the 
case of mediated electrochemical oxidation at the Savannah River Site H-Canyon, decontamination and 
decommissioning of contaminated equipment at HB-Line would generate 1,800 cubic feet (about 250 drums) 
of transuranic waste, 2,000 cubic feet of low-level waste, and 20 cubic feet of mixed transuranic waste. 
Disposal costs for this amount of waste would be about $2 million. 

Certain processing options at Rocky Flats or Los Alamos National Laboratory separate americium or plutonium 
that must be stored onsite for some period of time before shipment in 3013 containers and Safe, Secure 
Trailers. Costs for these functions are estimated in Table G-8. Plutonium storage costs are based on a long
run average of $3,500/position/year in the Savannah River Site's modified 235F or FB-Line vaults and 
$1,000/position/year in the New Plutonium Storage Vault, scheduled to start in May, 2002. Each 3013 
container is assumed to contain 4 kg (8.8lbs) of refined plutonium. A Safe, Secure Trailer is assumed to carry 
twenty-four 3013 containers. In practice, the amount of refined plutonium in a 3013 container may be more 
or less than 4 kg (8.8lbs) (up to 4.99 kg [11lbs] in some cases), depending on the batch size of the processes. 
The cost impact of batches in the 2- to 4-kg ( 4.4- to 8.8-lb) range is small. The cost impact of increasing the 
Safe, Secure Trailer loading to the maximum of thirty 3013 containers is also insignificant. At 4 kg (8.8lbs), 
the cost of 3013 storage is in the $2 million range only for distillation or water leach of other electrorefining 
or molten salt extraction salts at Rocky Flats or incinerator ash processing (Purex or mediated electrochemical 
oxidation) at the Savannah River Site. The higher costs at Rocky Flats for the smaller quantity of plutonium 
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is due to the post-storage shipping costs from Rocky Flats to the Savannah River Site for ultimate disposition. 
The cost for disposition is based on DOE's current life-cycle cost estimate of $1.83 billion (undiscounted 1996 
dollars) to dispose of 50 metric tons of plutonium. 

a e - er T bl G 8 Oth St orage an dSh' 1ppmg c ts OS 

Cost Factor Description Cost Reference 

3013 Container Storage Facility cost $1 ,500/container/year for 5 years 2 

3013 Container Transfer To secure storage $3,000/container 1 

Safe, Secure Trailer Shipping Rocky Flats to Los Alamos National $18,000/Safe Secure Trailer 1 
Laboratory 

Rocky Flats to the Savannah River Site $66,800/Safe Secure Trailer 1 

Low-Level Waste at the Savannah Onsite storage $2.50/cubi!)' feet 1 
River Site 

Low-Level Waste Saltstone at the Onsite storage $675/cubic yard 1 
Savannah River Site 

High-Level Waste Glass Defense Waste Processing Facility and $2M/log 1 
Repository 

Fissile Materials Disposition Can-in-canister immobilization $36,600/kilog;ram 3 

References: 
1. DOE 1996a. 
2. Assuming 5 years' storage prior to acceptance by the fissile materials disposition program. 
3. DOE 1996b. 

G.1.6 Costs Related to Interim Storage of Stabilized Residues and Transuranic Waste at Rocky Flats 

DOE estimates that if any of the No Action processing options were selected, stabilized residues that could 
not be shipped to WIPP would have to be stored on-site on an interim basis. The cost to store stabilized 
residues at an otherwise shutdown site would be $23 million per year. These residues would be stored in 
Building 371. Activities under other EISs at Rocky Flats (e.g., plutonium solutions, highly enriched uranium) 
and at other sites (e.g., WIPP, the Savannah River Site, and Los Alamos National Laboratory) are assumed to 
not affect the Rocky Flats closure schedule. Similarly, activities in this EIS that would accelerate the removal 
of particular residues from particular facilities compared to the baseline shutdown years (2003 for 
Building 707, and 2006 for Building 371) are excluded (DOE 1997b). The EIS allocates storage costs for 
twenty years, starting when DOE is assumed to have closed the site (about 2006 with accelerated shipment of 
all materials off site). The year 2006 is also about the time when processing under the No Action Alternative 
would be completed. The longest duration operations under the No Action Alternative take place at 
Building 371, Room 3701. They require an estimated 7.2 years of processing. The residues in the present EIS 
are not on the critical path for site closure if shipment to WIPP under Alternative 4 is selected for the bulk of 
the ash and salt residues. The Preferred Alternative includes such shipments. 

Under the assumption that the stabilized residues stored at Rocky Flats will ultimately have to be disposed 
somewhere, this EIS develops cost estimates as if the residues were disposed at WIPP in 2025. The 
undiscounted cost for interim storage over 20 years is estimated at $460 million ($23 million per year for 
20 years). 

G.2 PROCESSING DURATIONS AND SCHEDULES 

The following facilities at Rocky Flats are candidates for use under this EIS: Building 707, Modules A, B, 
D, E, F, and J; and Building 371, Rooms 3701 and 3305. The only facilities that could be on the critical path 
for Rocky Flats' closure are Modules A and Eat Building 707 and Room 3701 at Building 371. Table G-9 
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shows the longest duration processing options individually for the activities at Building 707, Modules A and 
E, and Building 371, Room 3701. For each processing option, the value on Table G-9 is the duration (in 
years) of the longest phase of the processing options at the specified facility. At Rocky Flats (and the Los 
Alamos National Laboratory), the duration of the processing is based on plutonium concentrations and 
plutonium mass.2 All phases include estimated down-time for maintenance, facility availability, unscheduled 
down-time, and so forth. Table G-10 shows the duration of the longest phase of each processing option (in 
weeks), regardless of facility. 

T bl G-9 L a e ong-D r A r ·r Y ora Ion C lVI Ies, ears f L or onges tPh ase a t C "f I P th F Tf ri ICa a aCII IeS 
Building Building Building 

707, 707, 371, Room 
Processing option Module A ModuleE 3701 

Blend other electrorefining and molten salt extraction salts at Rocky Flats 6.7 6.3 

Blend IDC 409 electrorefining and molten salt extraction salts at Rocky Flats 2.8 2.6 

Pyro-oxidize other electrorefining and molten salt extraction salts at Rocky 2.4 2.3 
Flats under Alternative 4 

Pyro-oxidize other electrorefining and molten salt extraction salts at Rocky 1.6 1.6 
Flats for shipment to the Los Alamos National Laboratory 

Blend IDC 365,413, 427 direct oxide reduction salts at Rocky Flats 1.6 1.5 

Blend incinerator ash at Rocky Flats 2.5 

Calcine and vitrify scrub alloy at Rocky Flats 2.2 

Furnace vitrify incinerator ash at Rocky Flats 2.2 

Blend plutonium fluorides at Rocky Flats 1.6 

Calcine and cement incinerator ash at Rocky Flats 3.0 

Water leach other electrorefining and molten salt extraction salts at Rocky Flats 1.5 

Neutralize/dry IDC 338 filter media at Rocky Flats 1.1 

Table G-10 Duration of Longest Phase at Primary and Secondary Facility, by Material 
(S Ph P . I C . . I P h S d F T . 0 I ) arne ase, otentia r1tica at econ ary aciitles Dly, 

Duration Primary Duration Secondary 
Material Process (Weeks) Facility (Weeks) Facility 

Incinerator Ash Calcine & Cement at Rocky Flats 155.7 3701 0 0 

Incinerator Ash Vitrification at Rocky Flats 113.5 707 0 0 

Incinerator Ash Cold Ceramification at Rocky Flats 68.1 707 0 0 

Incinerator Ash Blend Down at Rocky Flats 129.7 707 0 0 

Incinerator Ash Fusion at Rocky Flats and Purex process at 
the Savannah River Site F-Canyon 78.1 707 0 0 

Incinerator Ash Fusion at Rocky Flats and Purex process at 
the Savannah River Site H-Canyon 78.1 707 0 0 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site F-Canyon 56.2 707 0 0 

Incinerator Ash Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site H-Canyon 56.2 707 0 0 

Incinerator Ash Calcine & Cement at Rocky Flats 
(Alternative 4) 155.7 3701 0 0 

2 Processing time at the Savannah River Site is a function of total residue mass. 
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Duration Primary Duration Secondary 
Material Process (Weeks) Facility (Weeks) Facility 

Incinerator Ash Repackage at Rocky Flats (Alternative 4) 55.8 707 0 0 

Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 22.1 3701 0 0 

Sand, Slag, & Crucible Vitrification at Rocky Flats 16.1 707 0 0 

Sand, Slag, & Crucible Blend Down at Rocky Flats 18.4 707 0 0 

Sand, Slag, & Crucible Repackage and Purex process at the 
Savannah River Site F-Canyon 16.8 707 0 0 

Sand, Slag, & Crucible Repackage and Purex process at the 
Savannah River Site H-Canyon 16.8 707 0 0 

Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 
(Alternative 4) 25.8 3701 0 0 

Sand, Slag, & Crucible Repackage at Rocky Flats (Alternative 4) 8.0 707 0 0 

Graphite Fines Cement at Rocky Flats 12.7 3701 0 0 

Graphite Fines Vitrification at Rocky Flats 9.2 707 0 0 

Graphite Fines Blend Down at Rocky Flats 10.6 707 0 0 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site F-Canyon 4.6 707 0 0 

Graphite Fines Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site H-Canyon 4.6 707 0 0 

Graphite Fines Cement at Rocky Flats (Alternative 4) 12.7 3701 0 0 

Graphite Fines Repackage at Rocky Flats (Alternative 4) 4.5 707 0 0 

Inorganic Ash Calcine & Cement at Rocky Flats 8.7 3701 0 0 

Inorganic Ash Vitrification at Rocky Flats 6.4 707 0 0 

Inorganic Ash Blend Down at Rocky Flats 7.3 707 0 0 

Inorganic Ash Calcine & Cement at Rocky Flats 
(Alternative 4) 8.7 3701 0 0 

Inorganic Ash Repackage at Rocky Flats (Alternative 4) 3.1 707 0 0 

MSEIER Salts 
(IDC 409) Pyro-oxidize at Rocky Flats 52.2 707A 49 707 

MSEIER Salts 
(IDC 409) Blend Down at Rocky Flats 143.6 707A 135 707 

MSEIER Salts 
(IDC 409) Distillation at Rocky Flats 33.4 707A 0 0 

MSEIER Salts 
(IDC 409) Water Leach at Rocky Flats 32.5 3701 0 0 

MSEIER Salts Pyro-oxidize at Rocky Flats and distillation 
(IDC 409) at Los Alamos National Laboratory 34.8 707A 34 707D 

MSEIER Salts Salt Scrub at Rocky Flats and Purex process 
(IDC 409) at the Savannah River Site F-Canyon 19.6 707A 0 0 

MSEIER Salts Salt Scrub at Rocky Flats and Purex process 
(IDC 409) at the Savannah River Site H-Canyon 19.6 707A 0 0 

MSEIER Salts Pyro-oxidize, Blend, Repackage 
(IDC 409) (Alternative 4) 14.7 707A 15 707 

MSEIER Salts 
(All Others) Pyro-oxidize at Rocky Flats 126.6 707A 119 707 

MSEIER Salts 
I (All Others) Blend Down at Rocky Flats 348.5 707A 328 707 
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Duration Primary Duration Secondary 
Material Process (Weeks) Facility (Weeks) Facility 

MSEIER Salts 
(All Others) Distillation at Rocky Flats 81.1 707A 0 0 

MSEIER Salts 
(All Others) Water Leach at Rocky Flats 78.9 3701 0 0 

MSEIER Salts Pyro-oxidize at Rocky Flats and distillation 
(All Others) at Los Alamos National Laboratory 84.4 707A 81 707D 

MSEIER Salts Salt Scrub at Rocky Flats and Purex process 
(All Others) at the Savannah River Site F-Canyon 47.5 707A 0 0 

MSEIER Salts Salt Scrub at Rocky Flats and Purex process 
(All Others) at the Savannah River Site H-Canyon 47.5 707A 0 0 

MSEIER Salts 
(All Others) Pyro-oxidize (Alternative 4) 126.6 707A 119 707 

DOR Salts (IDCs 365, 
413, 427) Pyro-oxidize at Rocky Flats 52.0 707A 52 707 

DOR Salts (IDCs 365, 
413, 427) Blend Down at Rocky Flats 84.2 707A 79 707 

DOR Salts (IDCs 365, 
413, 427) Water Leach at Rocky Flats 19.1 3701 0 0 

DOR Salts (IDCs 365, Pyro-oxidize at Rocky Flats and Acid 
413, 427) Dissolution at Los Alamos National 

Laboratory 6.8 707A 6 707D 

DOR Salts (IDCs 365, Pyro-oxidize at Rocky Flats and Water 
413, 427) Leach at Los Alamos National Laboratory 6.8 707A 6 707D 

DOR Salts (IDCs 365, Salt Scrub at Rocky Flats and Purex process 
413, 427) at the Savannah River Site F-Canyon 11.5 707A 0 0 

DOR Salts (IDCs 365, Salt Scrub at Rocky Flats and Purex process 
413, 427) at the Savannah River Site H-Canyon 11.5 707A 0 0 

DOR Salts (IDCs 365, Pyro-oxidize Blend, Repackage 
413, 427) (Alternative 4) 8.6 707A 9 707 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats 19.1 707A 19 707 

DOR Salts (All Others) Blend Down at Rocky Flats 30.9 707A 29 707 

DOR Salts (All Others) Water Leach at Rocky Flats 7.0 3701 0 0 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Acid 
Dissolution at Los Alamos National 
Laboratory 2.5 707A 0 0 

DOR Salts (All Others) Pyro-oxidize at Rocky Flats and Water 
Leach at Los Alamos National Laboratory 2.5 707A 0 0 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process 
at the Savannah River Site F-Canyon 4.2 707A 0 0 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex process 
at the Savannah River Site H-Canyon 4.2 707A 0 0 

DOR Salts (All Others) Pyro-oxidize (Alternative 4) 19.1 707A 19 707 

Aqueous-Contaminated 
Combustibles Neutralize/Dry at Rocky Flats 7.7 3701 0 0 

Aqueous-Contaminated 
Combustibles Sonic Wash at Rocky Flats 7.2 3701 0 0 

Aqueous-Contaminated 
Combustibles Catalytic Chemical Oxidation at Rocky Flats 24.5 3701 0 0 

Aqueous-Contaminated 
Combustibles Blend Down at Rocky Flats 1.3 3701 0 0 
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Duration Primary Duration Secondary 
Material Process (Weeks) Facility (Weeks) Facility 

Aqueous-Contaminated 
Combustibles Mediated Electrochemical Oxidation 17.6 3701 0 0 

Aqueous-Contaminated 
Combustibles Neutralize/Dry (Alternative 4) 7.7 3701 0 0 

Organic-Contaminated Thermal Desorption I Steam Passivation at 
Combustibles Rocky Flats 20.2 3701 0 0 

Organic-Contaminated 
Combustibles Sonic Wash at Rocky Flats 5.1 3701 0 0 

Organic-Contaminated 
Combustibles Catalytic Chemical Oxidation at Rocky Flats 17.2 3701 0 0 

Organic-Contaminated 
Combustibles Blend Down at Rocky Flats 0.9 3701 0 0 

Organic-Contaminated Mediated Electrochemical Oxidation at 
Combustibles Rocky Flats 12.3 3701 0 0 

Organic-Contaminated Thermal Desorption I Steam Passivation 
Combustibles (Alternative 4) 20.2 3701 0 0 

Dry Combustibles Repackage at Rocky Flats 1.2 707D 0 0 

Dry Combustibles Sonic Wash at Rocky Flats 4.1 3701 0 0 

Dry Combustibles Catalytic Chemical Oxidation at Rocky Flats 14.1 3701 0 0 

Dry Combustibles Blend Down at Rocky Flats 0.8 3701 0 0 

Dry Combustibles Mediated Electrochemical Oxidation at 
Rocky Flats 10.1 3701 0 0 

Dry Combustibles Repackage at Rocky Flats (Alternative 4) 1.2 707D 0 0 

Plutonium Fluorides Acid Dissolution at Rocky Flats 25.4 3701 0 0 

Plutonium Fluorides Blend Down at Rocky Flats 81.7 707 0 0 

Plutonium Fluorides Acid Dissolution at Rocky Flats 25.4 3701 0 0 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process 
at the Savannah River Site F-Canyon 9.0 3701 0 0 

Plutonium Fluorides Repackage at Rocky Flats and Purex Process 
at the Savannah River Site H-Canyon 9.0 3701 0 0 

Ful Flo Filter Media Neutralize/Dry at Rocky Flats 12.4 3701 0 0 

Ful Flo Filter Media Blend Down at Rocky Flats 2.8 3701 0 0 

Ful Flo Filter Media Sonic Wash at Rocky Flats 11.3 3701 0 0 

Ful Flo Filter Media Mediated Electrochemical Oxidation at 
Rocky Flats 4.6 3701 0 0 

HEPA Filters (IDC 338) Neutralize/Dry at Rocky Flats 57.7 3701 0 0 

HEPA Filters (IDC 338) Vitrification at Rocky Flats 11.6 707 0 0 

HEPA Filters (IDC 338) Blend Down at Rocky Flats 13.0 3701 0 0 

HEPA Filters (IDC 338) Sonic Wash at Rocky Flats 52.5 3701 0 0 

HEPA Filters (IDC 338) Mediated Electrochemical Oxidation at 
Rocky Flats 21.5 3701 0 0 

HEPA Filters (IDC 338) Neutralize/Dry (Alternative 4) 57.7 3701 0 0 

HEP A Filters (All 
Others) Neutralize/Dry at Rocky Flats 2.{) 3701 0 0 

HEPA Filters (All 
Others) Vitrification at Rocky Flats 0.3 707 0 0 

HEP A Filters (All 
Others) Blend Down at Rocky Flats 1.0 3701 0 0 
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Duration Primary Duration Secondary 
Material ·Process (Weeks) Facility (Weeks) Facility 

HEP A Filters (All 
Others) Sonic Wash at Rocky Flats 1.2 3701 0 0 

HEP A Filters (All Mediated Electrochemical Oxidation at 
Others) Rocky Flats 0.5 3701 0 0 

HEP A Filters (All Blend and Repackage at Rocky Flats 
Others) (Alternative 4) 1.1 707 0 0 

Sludge (IDCs 089, 099, 
332) Filter/Dry at Rocky Flats 0.5 707 0 0 

Sludge (IDCs 089, 099, 
332) Vitrification at Rocky Flats 3.3 707 0 0 

Sludge (IDCs 089, 099, 
332) Blend Down at Rocky Flats 1.7 707 0 0 

Sludge (IDCs 089,099, Blend and Repackage at Rocky Flats 
332) (Alternative 4) 0.8 707 0 0 

Sludge (All Others) Filter/Dry at Rocky Flats 10.4 707 0 0 

Sludge (All Others) Vitrification at Rocky Flats 3.3 707 0 0 

Sludge (All Others) Blend Down at Rocky Flats 3.2 707 0 0 

Sludge (All Others) Acid Dissolution at Rocky Flats 45.9 3701 0 0 

Sludge (All Others) Filter/Dry at Rocky Flats (Alternative 4) 10.4 3701 0 0 

Glass Neutralize/Dry at Rocky Flats 1.9 3701 0 0 

Glass Vitrification at Rocky Flats 0.6 707 0 0 

Glass Blend Down at Rocky Flats 0.7 3701 0 0 

Glass Sonic Wash at Rocky Flats 2.1 3701 0 0 

Glass Mediated Electrochemical Oxidation at 
Rocky Flats 1.2 3701 0 0 

Glass Neutralize/Dry (Alternative 4) 1.9 3701 0 0 

Graphite Repackage at Rocky Flats 12.2 707 0 0 

Graphite Cement at Rocky Flats 16.6 3701 0 0 

Graphite Vitrification at Rocky Flats 12.2 707 0 0 

Graphite Blend Down at Rocky Flats 12.2 707 0 0 

Graphite Mediated Electrochemical Oxidation at 
Rocky Flats 23.8 3701 0 0 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site F-Canyon 22.3 3701 10 707 

Graphite Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site H-Canyon 22.3 3701 10 707 

Graphite Repackage at Rocky Flats (Alternative 4) 12.2 707 0 0 

lnorganics Repackage at Rocky Flats 2.2 707 0 0 

Inorganics Vitrification at Rocky Flats 2.2 707 0 0 

In organics Blend Down at Rocky Flats 2.2 707 0 0 

In organics Mediated Electrochemical Oxidation at 
Rocky Flats 3.5 3701 0 0 

In organics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site F-Canyon 2.7 3701 0 0 
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Duration Primary Duration Secondary 
Material Process (Weeks) Facility (Weeks) Facility 

Inorganics Repackage at Rocky Flats and Mediated 
Electrochemical Oxidation at the Savannah 
River Site H-Canyon 2.7 3701 0 0 

Inorganics Repackage at Rocky Flats (Alternative 4) 2.2 707 0 0 

Scrub Alloy Repackage at Rocky Flats 5.7 707 0 0 

Scrub Alloy Calcine and Vitrification at Rocky Flats 115.1 707 0 0 

Scrub Alloy Repackage at Rocky Flats and Purex Process 
at the Savannah River Site F-Canyon 6.3 3701 0 0 

Scrub Alloy Repackage at Rocky Flats and Purex Process 
at the Savannah River Site H-Canyon 6.3 3701 0 0 

MSE/ER = molten salt extraction/electrorefining DOR = direct oxide reduction HEP A = high-efficiency particulate air 

Because all activities have multiple phases (e.g., unload, bag-in, feed preparation, treatment, nondestructive 
analysis, bag-out, load transport), the duration of a processing option at a facility is longer than that of the 
single longest phase. Also, because facilities will be down while the transition is made from one residue or 
processing option to the next, the duration of time associated with a series of processing options is longer than 
the sum of the individual processing options. Combining these two timing factors, DOE estimates that the 
actual time required for processing a residue is about 15 percent greater than the time for the single longest 
phase of the processing option. The 15 percent adder is an approximation for use in estimating the impacts 
from a series of processing options where multiple phases, batch sizes, facilities, and transitions are involved. 

Note that the time required at Rocky Flats to complete a management alternative is processing time, not 
calendar-time from a fixed date. For example, pyro-oxidation of certain materials (which is required for 
stabilization on-site and is also required as a precursor to certain processing options) began in October, 1997. 
Use of this pyro-oxidized material could accelerate certain scenarios. On the other hand, qualification of sand, 
slag, and crucible for disposal at WIPP under Alternative 4 may require several months of additional 
characterization to ensure that reactivity and pyrophoricity limits are not exceeded. 

Note also that the shortest total processing time at Rocky Flats is not necessarily the sum of the shortest 
i,ndividual processing options. Table G-11 shows the durations of the eight strategic management approaches. 
The table shows that the critical path facility is Building 707, Module E in four cases, Building 707, Module 
A in two cases, and Building 371, Room 3701 in two cases. In each case, the total duration of processing at 
Rocky Flats can be reduced by shifting some activities out of the critical path facility and into one or more 
other facilities. For example, the minimum time at Rocky Flats can be reduced from an estimated 2.6 years 
to about 1.8 years by selecting processing options that optimize the integrated duration of activities across the 
site rather than the individual durations at each facility. None of the durations shown in this section include 
technical or schedule uncertainties, deferred start-up due to technology demonstration and testing, or schedule 
interactions among processing options, facilities, or sites. Section G.3 discusses these issues. 

a e -T bl G 11 D oratiOns o fS trate21c M ana2ement .pproac es A h 

Minimum Fewest at MtiXimum 
No Time at Lowest AU at Rocky Rocky Plutonium No 

Action Prefe"ed Rocky Flats Cost Flats Flats Separation · Separation 

Years 7.2 5.5 2.6 3.2 5.1 2.8 3.4 10.2 

Critical 371-3701 707E 707E 707A 707E 707A 371- 3701 707E 
Path 
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G.3 MAJOR SCHEDULE UNCERTAINTIES 

Major schedule uncertainties are outlined below. Technical uncertainties were summarized in Section 4.17 .4 
and 4.17.7. For each category, the estimated time beyond the Record of Decision is provided. No schedule 
delays due to general facilities or equipment upgrades are envisioned. 

• Acid Dissolution (Rocky Flats)-Acid dissolution for processing plutonium fluorides or sludges is a proven 
process, but the capabilities for it are not currently available at Rocky Flats. Also, this process would take 
place in the same area of Building 371 as the neutralize/dry process for combustibles (including 
combustibles below Safeguard Termination Limits). Because the acid dissolution of fluorides or sludges 
would be required to follow all combustibles processing, it might not be able to start for 4 years. 

• Catalytic Chemical Oxidation-Catalytic chemical oxidation has been demonstrated commercially but not 
as a production process at the scale or with the characteristics required for the plutonium residues. The time 
required to demonstrate a consistent process and develop procedures and supporting analyses is estimated 
at four years. 

• Cementation-Rocky Flats would have to install or remodel gloveboxes to provide additional area for the 
curing stage. The time required to be fully operational is estimated at one year. 

• Cold Ceramification-Cold ceramification is a relatively simple process (similar to cementation) but it is 
still in the development stage. Rocky Flats has proposed additional demonstrations of surrogate testing and 
actual residue testing to be performed in FY 1998, with processing operations to begin in mid-FY 1999. 

• Mediated Electrochemical Oxidation (Rocky Flats)-The mediated electrochemical oxidation technology 
has been demonstrated for radioactive materials, although not in DOE production operations. Equipment 
would have to be installed in Building 371 adjacent to the liquid treatment facilities. Requirements for 
these treatment facilities by higher priority residues (e.g., combustibles) would delay the start of operations 
by at least four years. 

• Mediated Electrochemical Oxidation (Savannah River Site)-Installation of the new dissolvers, start-up 
tests, etc. are estimated to require three years from the Record of Decision at the Savannah River Site. In 
the case of H-Canyon, decontamination and decommissioning of existing equipment and facilities prior to 
installation of the mediated electrochemical oxidation equipment is estimated to require an additional two 
years. 

• Repackaging under Alternative 4-Repackaging under Alternative 4 minimizes schedule uncertainty except 
for sand, slag, and crucible. For sand, slag, and crucible, repackaging under Alternative 4 magnifies 
schedule uncertainties by creating conflicts with the schedules at the Savannah River Site F-Canyon in 
particular and the Rocky Flats I Savannah River Site programs in general, including the shipment of metals 
and oxides from Rocky Flats to the Savannah River Site under a different EIS. The key schedule 
uncertainty is related to Rocky Flats' need to characterize the sand, slag, and crucible to ensure that 
reactivity and pyrophoricity limits are not exceeded and the Savannah River Site's need to receive and 
Purex process the material (if it is to be Purex processed) before Rocky Flats could complete its 
characterization activities. If repackaging under Alternative 4 were selected and then found unsuitable, 
leading to a new requirement for Purex processing at the Savannah River Site, the integrated schedules of 
the sites in general and F-Canyon in particular would be adversely affected. 

• Salt Distillation (Rocky Flats)-Salt distillation has been demonstrated at a pilot scale at the Los Alamos 
National Laboratory with residue materials. Optimization studies are ongoing and final designs are not yet 
available. Capabilities for production-scale distillation could be available in 2 years at Rocky Flats. 
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• Salt Distillation (Los Alamos National Laboratory )-Salt distillation has been demonstrated at a pilot scale 
at the Los Alamos National Laboratory with residue materials. Optimization studies are ongoing and final 
designs are not yet available. Capabilities for production-scale distillation could be available in two to four 
years at the Los Alamos National Laboratory. Depending on the quantity of salts to be distilled at the Los 
Alamos National Laboratory (i.e., up to 14 metric tons of electrorefining and molten salt extraction salts), 
up to 6-8 years would be required for capital upgrades, installation of extra distillation units, and additional 
vault storage space. 

• Sonic Wash-Sonic washing has been demonstrated with residue-type material at a bench scale. The time 
required to demonstrate a consistent full-scale process and develop the procedures and supporting analyses 
is estimated at two years. 

• Water Leach (Rocky Flats)-Water leaching is a well-demonstrated technology for dissolving chloride salts. 
The equipment required for water leaching would have to be installed in Building 371 adjacent to the liquid 
treatment facilities. Requirements for these treatment facilities by higher priority residues 
(e.g., combustibles) would delay the start of operations by at least four years. 

• Water Leach (Los Alamos National Laboratory)-The capability for water leaching is installed and 
operational at Los Alamos National Laboratory on a limited scale. Additional capabilities are available 
using a similar aqueous dissolution process. If any other capabilities were necessary they could be available 
in two to four years. 

Ideally, all processes requiring liquid processing at Rocky Flats would follow the processing of combustibles 
(including combustibles below Safeguard Termination Limits) in Building 371. If the selected approach for 
managing plutonium fluoride residues is packaging at Rocky Flats for shipment to the Savannah River Site, 
fluoride packaging would follow the processing of wet combustibles, but precede the processing of dry 
combustibles. The insertion of fluoride packaging into the Building 371 time-line adds three to six months 
to the total length of operations at Rocky Flats compared to processing all the combustibles followed by 
fluoride packaging. The interruption is necessary to coordinate the processing windows of Rocky Flats and 
the Savannah River Site. Other processes that use the liquid processing capabilities of Building 371 would 
follow both the fluoride and the combustibles processes. Certain sequences could thus add time to the total 
processing duration at Rocky Flats. Depending on the selected processing options, other integration issues and 
shipment constraints could be expected to result in additional extensions to the total processing duration. 

G.4 AVAILABILITY AND CAPABILITY OF DOE FACILITIES 

This section summarizes the availability and capability of Rocky Flats, the Savannah River Site, and 
Los Alamos National Laboratory to process the plutonium residues. These capabilities should be considered 
in the light of the technical uncertainties discussed in Sections 4.17 .4 and 4.17. 7 and the schedule uncertainties 
discussed in Section G.3. 

G.4.1 Availability and Capability of Rocky Flats 

Different materials processes at Rocky Flats require different facilities and technologies. Shipment to WIPP 
under Alternative 4 consists of repackaging materials into drums for shipment to WIPP. Repackaging is a 
proven technology. The capability for repackaging in the shipment to WIPP under Alternative 4 should be 
available for ash and salt residues before the end of FY 1998. To vitrify incinerator ash, graphite fines, and 
inorganic ash would require Rocky Flats to buy and install furnaces in new or modified gloveboxes. Ash 
vitrification has never been performed at Rocky Flats. If shipment to WIPP under Alternative 4 is not selected 
and technical issues related to vitrification cannot be resolved, it is likely that calcination/cementation would 
be selected. Purex processing of ash at the Savannah River Site is problematic because of Resource 
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Conservation and Recovery Act permitting issues. Blending ash generates a large number of transuranic waste 
drums and carries high costs. Calcination and cementation of incinerator ash has been previously conducted 
at Rocky Flats. 

Distillation of electrorefining salts and molten salt extraction salts has never been performed at Rocky Flats. 
All new equipment would need to be purchased and installed, and start-up issues would need to be resolved 
before processing. The only non-Purex option remaining if distillation is not available (for the salts that cannot 
be shipped using shipment to WIPP under Alternative 4) is blending, which creates large waste quantities and 
incurs high costs. 

Pyro-oxidation at Rocky Flats is the front-end process for the processing options that ship the salt to the 
Los Alamos National Laboratory for further processing. Since pyro-oxidation has been identified as a 
stabilization technology to be used prior to storage or shipment, it is possible that distillation could still be 
performed without pyro-oxidation. However, since pyro-oxidation is required for transportation, non-pyro
oxidized direct oxide reduction salts could not be sent to Lo~ Alamos National Laboratory. The next 
alternative for front-end processing at Rocky Flats would likely be salt scrub, which generates scrub alloy that 
can be Purex-processed at the Savannah River Site. The salt scrub process is, however, in question for some 
portion of the salts that have oxidized or absorbed moisture over time. The only remaining option for pyro
oxidized direct oxide reduction salts is blending, which creates large quantities of transuranic waste. Pyro
oxidized salts cannot be Purex-processed. 

With respect to aqueous combustibles and glass residues, Rocky Flats has both the availability and the 
capability in place to neutralize/dry these residues, with no increase in capital expenditures. With respect to 
dry combustibles, graphite, and inorganics, Rocky Flats has both the availability and the capability in place 
to repackage these residues, with no increase in capital expenditures. With respect to organic-contaminated 
combustibles, Rocky Flats has never performed the preferred thermal desorption/steam passivation process. 
If thermal desorption/steam passivation is not feasible, Rocky Flats could select from several other options, 
including mediated electrochemical oxidation, sonic wash, catalytic chemical oxidation, and blend down. 

G.4.2 Availability and Capability of the Savannah River Site 

Purex processing at the Savannah River Site's F-Canyon is part of the preferred alternative for sand, slag, and 
crucible; plutonium fluorides; and scrub alloy. Purex processing of these residues at the Savannah River Site 
is included in the current site schedules and thus adds no time to the planned operation of the canyons. Purex 
processing of other residues or mediated electrochemical oxidation of any residues would affect canyon 
operating schedules and plans for shutting down the canyons. 

IfF-Canyon is shut down before it can complete processing of all scheduled shipments from Rocky Flats, or 
if residues scheduled for some other form of management (especially salts and ash) ultimately cannot be 
processed as planned, the costs for management outside ofF-Canyon Purex could be very high. The Savannah 
River Site's H-Canyon is technically suited to Purex processing of the Rocky Flats residues but requires more 
time and has higher costs. 

Similarly, although F-Canyon and H-Canyon could complete the mediated electrochemical oxidation process 
on suitable residues in about the same processing time, mediated electrochemical oxidation at H-Canyon 
would require an up-front expenditure of $20 million for decontamination and decommissioning of 
contaminated equipment. The decontamination and decommissioning process at H-Canyon would take 
2 years, generate 60 rem, and generate additional transuranic and low-level waste (WSRC 1997). Installation 
of two Silver II electrochemical dissolvers (at either F-Canyon or H-Canyon) for mediated electrochemical 
oxidation would require 3 years. 
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While the Savannah River Site could Purex-process all of the Rocky Flats salts if they were scrubbed, it could 
not Purex-process any of them if they were pyro-oxidized. The pyro-oxidation issue is particularly acute for 
IDC 409 and other molten salt extraction salts (because of the americium). In this case, it is conceivable that 
if post-oxidation distillation or water leaching fails, the only remaining non-Purex processing option would 
be blending. 

The Savannah River Site does not currently have the capability to receive and store americium-rich transuranic 
oxides that would be produced at the Los Alamos National Laboratory through acid dissolution. This 
capability is expected to be available when the new Actinide Packaging and Storage Facility is opened in 2001. 
It does have the capability to store the plutonium-americium output from distillation at the Los Alamos 
National Laboratory. 

G.4.3 Availability and Capability of the Los Alamos National Laboratory 

The Los Alamos National Laboratory Plutonium Facility currently has the aqueous chloride and aqueous 
nitrate capability to support the disposition of IDC 365, 413, 427, and other direct oxide reduction salt 
residues. The aqueous chloride capacity could also be enhanced significantly with the final installation of the 
already constructed chloride extraction and actinide recovery line. Water leaching, which is a subset of the 
aqueous processing capacity, is also applicable to these salt residues. Although the process is still under 
development, it could simplify the processing scheme and reduce secondary waste generation. 

With the installation of new salt distillation units within the pyrochemical area, the Los Alamos National 
Laboratory could distill the IDC 409 and other electrorefining and molten salt extraction salts. As a 
contingency, residues that are not adequately treated by the salt distillation process could be managed through 
the available aqueous capacity. 

Los Alamos National Laboratory has the interim capability to store the americium-rich transuranic oxides 
resulting from the aqueous dissolution processes and distillation processes available for management of the 
various salt residues. 

G.4.4 Resource Conservation and Recovery Act Designation 

Some materials, such as ash, have Resource Conservation and Recovery Act designation. Processing of 
Resource Conservation and Recovery Act materials requires treatment permits. Unless the Savannah River 
Site gets a Resource Conservation and Recovery Act treatment, storage, and disposal permit, it cannot accept 
ash for temporary storage, treatment, or final disposition. WIPP is qualified to handle the Resource 
Conservation and Recovery Act wastes generated from the plutonium processing activities at Rocky Flats 
(subject to permitting) but the proposed high-level geologic repository is ·not planned as a Resource 
Conservation and Recovery Act-qualified site. This raises certain issues regarding the ability of the Savannah 
River Site to accept certain residues and the disposition of Resource Conservation and Recovery Act wastes 
in high-level waste generated by the Savannah River Site's Defense Waste Processing Facility. No cost or 
schedule impacts for this issue have been determined. 
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Aependix G - Cost Analyses 

G.S ESTIMATED ABSOLUTE AND INCREMENTAL COSTS FOR EACH PROCESSING OPTION 

Table G-12 shows the individually allocable undiscounted absolute and incremental costs, respectively, in 
1997 dollars for each processing option. Absolute costs at each site are the sum of direct and indirect labor 
(including site overheads) for processing and waste management; high-level waste, low-level waste, and 
transuranic waste packaging, shipping, and disposal; Safe, Secure Trailer shipping (if required), and 3013 
packaging and on-site storage (if required). Incremental costs are determined by subtracting the absolute costs 
for individual processing options from the absolute cost for the No Action Alternative processing option, 
including costs for interim storage of stabilized residues and transuranic waste. 

Costs for itemized equipment (excluding distillation equipment and vault upgrades at Los Alamos National 
Laboratory in the cases for distillation of electrorefining and molten salt extraction salts) must be added 
separately, depending on how many options share a piece of itemized equipment in a particular alternative. 
These itemized equipment costs are listed in the second paragraph of Section G.l.l. In the Preferred 
Alternative and the Minimum Duration Management Approach, no itemized equipment is required. In the 
Minimum Cost Management Approach, $4 million is required for distillation equipment at Rocky Flats. The 
only management approach requiring more than $4 million in itemized equipment is the Maximum Plutonium 
Separation Management Approach, which incurs $64 million in itemized costs. Of this $64 million, $4 million 
is for distillation equipment at Rocky Flats, $30 million is for mediated electrochemical oxidation equipment 
at Rocky Flats and $30 million is for mediated electrochemical oxidation equipment at the Savannah River Site 
F-Canyon3

• 

Other important factors include: 

• Costs for common facilities and equipment (typically $180 million) and research and development 
($1 0 million) are not decisional to the present EIS and are excluded from the table. 

• Costs for processing at Rocky flats under the No Action Alternative and Rocky Flats under the No Action 
Alternative are shown separately. Cost for interim storage in the No Action Alternative are allocated 
according to the percentage of drums of stabilized residues and transuranic waste for each processing 
option against a fixed cost of $23 million per year for 20 years to keep the site open for storage and 
surveillance. 

• Values in the MD (i.e., materials disposition) column represent fixed and variable to dispose of separated 
fissile materials. No particular site is associated with these costs. 

• Values in the WIPP column represent variable costs to dispose of transuranic waste at WIPP. 

• The costs for salt pyro-oxidation as a No Action processing option at Rocky Flats exceed the costs for 
the pyro-oxidation phase of processes at Rocky Flats that ship the salts to the Los Alamos National 
Laboratory for further processing. Pro-oxidation as a No Action processing option requires different and 
more expensive processing for stabilization than for production of an input to the distillation, acid 
dissolution, or water leaching processing options. 

Absolute and incremental costs should be viewed in the light of the discussions on labor multipliers in 
Section G.1.12. Costs for itemized, shared equipment, summarized in Section G.1.1 must be added separately. 

3To achieve maximum plutonium separation, mediated electrochemical oxidation would be required at 
Rocky Flats and the Savannah River Site. This is a highly uneconomical and inefficient way to increase the quantity 
of separated plutonium and would not be selected even zf plutonium separation were an objective. 
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0 Table G-12 Individually Allocable Absolute and Incremental Costs, Millions of Undiscounted 1997 Dollars 

(Excluding Itemized, Shared Equipment) 
Rocky Flats 
(Excluding Los Alamos 

Rocky Interim Savannah National 
Material Process Flats Storage) River Site Laboratory_ WIPP MD Absolute 

Incinerator Ash Calcine & Cement at Rocky Flats 165 99 0 0 1 0 264.39 
Incinerator Ash Vitrification at Rocky Flats 86 0 0 0 1 0 86.63 
Incinerator Ash Cold Ceramification at Rocky Flats 85 0 0 0 1 0 85.53 
Incinerator Ash Blend Down at Rocky Flats 113 0 0 0 1 0 I 13.42 
Incinerator Ash Fusion at Rocky Flats and Purex 

Process at the Savannah River Site 
F-Canyon 22 0 144 0 0 33 198.04 

Incinerator Ash Fusion at Rocky Flats and Purex 
Process at the Savannah River Site 
H-Canyon 22 0 390 0 0 33 444.69 

Incinerator Ash Repackage at Rocky Flats and 
Mediated Electrochemical Oxidation 
at the Savannah River Site F-Canyon 17 0 130 0 0 33 179.91 

Incinerator Ash Repackage at Rocky Flats and 
Mediated Electrochemical Oxidation 
at the Savannah River Site H-Canyon 17 0 126 0 0 33 176.42 

Incinerator Ash Calcine & Cement at Rocky Flats 
(Alternative 4) 164 0 0 0 I 0 164.70 

Incinerator Ash Repackage at Rocky Flats 
(Alternative 4) 57 0 0 0 1 0 57.82 

Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 27 22 0 0 0 0 49.15 
Sand, Slag, & Crucible Vitrification at Rocky Flats 16 0 0 0 0 0 16.18 
Sand, Slag, & Crucible Blend Down at Rocky Flats 21 0 0 0 0 0 20.72 
Sand, Slag, & Crucible Repackage and Purex Process at the 

Savannah River Site F-Canyon 4 0 27 0 0 5 35.56 
Sand, Slag, & Crucible Repackage and Purex process at the 

Savannah River Site H-Canyon 4 0 61 0 0 5 69.23 
Sand, Slag, & Crucible Calcine & Cement at Rocky Flats 

(Alternative 4) 21 0 0 0 0 0 20.68 
Sand, Slag, & Crucible Repackage at Rocky Flats 

(Alternative 4) 11 0 0 0 0 0 10.79 
Graphite Fines Cement at Rocky Flats 1 I 6 0 0 0 0 17.04 
Graphite Fines Vitrification at Rocky Flats 6 0 0 0 0 0 6.17 
Graphite Fines Blend Down at Rocky Flats 7 0 0 0 0 0 7.42 
Graphite Fines Repackage at Rocky Flats and 

Mediated Electrochemical Oxidation 
at the Savannah River Site F-Caflyon J - -

_j) --- -- 9 ____ _Q_ __ ..___ 0 3 13.00 

Incremental 
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Material 
Graphite Fines 

Gr111'_hite Fines 
Graphite Fines 

Inorganic Ash 
Inorganic Ash 
Inorganic Ash 
Inorganic Ash 

Inorganic Ash 

MSFJER Salts 
(IDC409) 
MSFJER Salts 
(IDC 409) 
MSFJER Salts 
(IDC 409) 
MSFJER Salts 
(IDC409) 
MSFJER Salts 
(IDC 409) 

MSFJER Salts 
(IDC 409) 

MSFJER Salts 
(IDC 409) 

MSFJER Salts 
(IDC 409) 
MSFJER Salts 
(All Others) 
MSFJER Salts 
(All Others) 
MSFJER Salts 
(All Others) 
MSFJER Salts 
(All Oth_t:rs ) __ - --

Process 
Repackage at Rocky Flats and 
Mediated Electrochemical Oxidation 
at the Savannah River Site H-Canyon 
Cement at Rocky Flats (Alternative 4) 
Repackage at Rocky Flats 
(Alternative 4) 
Calcine & Cement at Rocky Flats 
Vitrification at Rocky Flats 
Blend Down at Rocky Flats 
Calcine & Cement at Rocky Flats 
(Alternative 4) 
Repackage at Rocky Flats 
(Alternative 4) 

Pyro-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Distillation at Rock)'_ Flats 

Water Leach at Rocky Flats 
Pyro-oxidize at Rocky Flats and 
distillation at Los Alamos National 
Laboratory 
Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
F-Canyon 
Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
H-Can_yon 
Pyro-oxidize, Blend, Repackage 
(Alternative 4) 

Pyro-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Distillation at Rocky Flats 

W"ater_Leach at Rocky Flats 

Roclcy Flats 
(Excluding 

Roc ley Interim 
Flats Storage} 

l 0 
ll 0 

4 0 
14 14 
9 0 
12 0 

14 0 

8 0 

26 32 

44 0 

9 0 

44 0 

7 0 

8 0 

8 0 

19 0 

69 86 

175 0 

25 0 

186 0 --

us Alamos 
Savannah Nlltiimal 
River Site Laboratory WIPP MD 

9 0 0 3 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 9 

0 0 0 8 

0 43 0 9 

5 0 0 8 

7 0 0 8 

0 0 0 0 

0 0 l 0 

0 0 1 0 

0 0 0 21 

0 0 2 20 

Abst1lute 

12.78 
10.70 

3.80 
28.51 
9.42 
11.78 

14.07 

7.94 

57.75 

43.88 

17.64 

52.13 

58.20 

22.15 

23.84 

19.15 

155.01 

176.54 

45.41 

207.58 

! 

Incremental I 
I 

-4 
-6 

-13 

-19 
-17 

-14 ' 

-21 

-14 

-40 

-6 
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-36 
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-39 

22 

-110 
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Material 
MSEIER Salts 
(All Others) 

MSEIER Salts 
(All Others) 

MSEIER Salts 
(All Others) 

MSEIER Salts 
(All Others) 
DOR Salts (IDCs 365, 
413, 427) 
DOR Salts (IDCs 365, 
413, 427) 
DOR Salts (IDCs 365, 
413, 427) 
DOR Salts (IDCs 365, 
413, 427) 

DOR Salts (IDCs 365, 
413, 427) 

DOR Salts (IDCs 365, 
413, 427) 

DOR Salts (IDCs 365, 
413,427) 

DOR Salts (IDCs 365, 
413, 427) 
DOR Salts (All Others) 
DOR Salts (All Others) 
DOR Salts (All Others) 
DOR Salts (All Others) 

DOR Salts (All Others) 

---··-

Process 
Pyro-oxidize at Rocky Flats and 
Distillation at Los Alamos National 
Laboratory 
Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
F-Canyon 
Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
H-Canyon 

Pyro-oxidize (Alternative 4) 

PyJo-oxidize at Rocky Flats 

Blend Down at Rocky Flats 

Water Leach at Rocky Flats 
Pyro-oxidize at Rocky Flats and Acid 
Dissolution at Los Alamos National 
Laborat~ 
Pyro-oxidize at Rocky Flats and Water 
Leach at Los Alamos National 
Laboratory 
Salt Scrub at Rocky Flats and Purex 
process at the Savannah River Site 
F-Canyon 
Salt Scrub at Rocky Flats and Purex 
process at the Savannah River Site 
H-Canyon 
Pyro-oxidize, Blend, Repackage 
(Alternative 4) 
~ro-oxidize at Rocky_ Flats 
Blend Down at Rocky Flats 
Water Leach at Rocky Flats 
Pyro-oxidize at Rocky Flats and Acid 
Dissolution at Los Alamos National 
Laborato_ry 
Pyro-oxidize at Rocky Flats and Water 
Leach at Los Alamos National 
La!mratQry _ -

Rocky Flats 
(Excluding 

Rocky Interim 
Flats Storage) 

18 0 

26 0 

26 0 

67 0 

18 13 

24 0 

25 0 

I 0 

I 0 

5 0 

5 0 

13 0 
8 7 
18 0 
22 0 

1 0 

I 0 

Los Alamos 
Savannah National 
River Site Laboratory WIPP MD 

0 132 0 20 

39 0 0 20 

52 0 0 20 

0 0 I 0 

0 0 0 0 

0 0 0 0 

0 0 0 5 

0 10 0 5 

0 11 0 5 

3 0 0 5 

4 0 0 5 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 2 

0 16 0 2 

0 16 0 2 

Absolute Incremental 

170.90 16 

85.92 -69 

98.87 -56 

67.95 -87 

31.26 

24.38 -7 

29.61 -2 

16.99 -14 

17.55 -14 

12.47 -19 

13.30 -18 
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v., Rocky Flats 
(Excluding 

Rocky Interim 
Material Process Flats Storage) 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
F-Cany_on 3 0 

DOR Salts (All Others) Salt Scrub at Rocky Flats and Purex 
Process at the Savannah River Site 
H-Canyon 3 0 

DOR Salts (All Others) Pyro-oxidize (Alternative 4) 8 0 
Aqueous-Contaminated 
Combustibles Neutralize/Dry at Rocky Flats 5 9 
Aqueous-Contaminated 
Combustibles Sonic Wash at Rocky Flats 4 0 
Aqueous-Contaminated Catalytic Chemical Oxidation at 
Combustibles Rocky Flats 13 0 
Aqueous-Contaminated 
Combustibles Blend Down at Rocky Flats I 0 
Aqueous-Contaminated 
Combustibles Mediated Electrochemical Oxidation 7 0 
Aqueous-Contaminated 
Combustibles Neutralize/Dry (Alternative 4) 5 0 
Organic-Contaminated Thermal Desorption I Steam 
Combustibles Passivation at Rocky Flats 6 6 
Organic-.Contaminated 
Combustibles Sonic Wash at Rocky Flats 3 0 
Organic-Contaminated Catalytic Chemical Oxidation at 
Combustibles Rocky Flats 8 0 
Organic-Contaminated 
Combustibles Blend Down at Rocky Flats I 0 
Organic-Contaminated Mediated Electrochemical Oxidation 
Combustibles at Rocky Flats 4 0 
Organic-Contaminated Thermal Desorption I Steam 
Combustibles Passivation (Alternative 4) 6 0 
Dry Combustibles Repackage at Rocky Flats 2 5 
Dry Combustibles Sonic Wash at Rocky Flats 2 0 
Dry Combustibles Catalytic Chemical Oxidation at 

Rocky Flats 8 0 
Dry Combustibles Blend Down at Rocky Flats 1 0 
Dry Combustibles Mediated Electrochemical Oxidation 

at Rocky Flats 4 0 
Dry Combustibles Repackage at Rocky Flats 

(Alternative 4) 2 0 

Los Alamos 
Savannah Ntltiotud 
RillerSite Laboratory WIPP MD 

5 0 0 2 

7 0 0 2 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

Absolute 

9.49 

11.16 
7.92 

14.32 

4.00 

13.20 

1.51 

7.86 

5.20 

12.11 

2.72 

8.20 

0.97 

4.53 

5.68 
7.30 
2.29 

7.57 
0.86 

4.62 

2.12 

Incremental 

-5 

-4 
-7 

-10 

-1 

-13 

-6 

-9 

-9 

-4 

-II 

-8 

-6 

-5 
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~ Rocky Flats 
(Excluding 

Rocky Interim Sav41UIIlh 
MaJerial Process Flats StoratEe) River Site 

Plutonium Fluorides Acid Dissolution at Rocky Flats 17 3 0 
Plutonium Fluorides Blend Down at Rocky Flats 61 0 0 
Plutonium Fluorides Acid Dissolution at Rocky Flats 17 0 0 
Plutonium Fluorides Repackage at Rocky Flats and Purex 

Process at the Savannah River Site 
F-Canyon I 0 12 

Plutonium Fluorides Repackage at Rocky Flats and Purex 
Process at the Savannah River Site 
H-Canyon I 0 32 

Ful Flo Filter Media Neutralize/Dry at Rocky Flats 15 34 0 
Ful Flo Filter Media Blend Down at Rocky Flats 4 0 0 
Ful Flo Filter Media Sonic Wash at Rocky Flats 6 0 0 
Ful Flo Filter Media Mediated Electrochemical Oxidation 

at Rocky Flats 10 0 0 
HEP A Filters 
(IDC 338) Neutralize/Dry at Rocky Flats 38 73 0 
HEP A Filters 
(IDC 338) Vitrification at Rocky Flats II 0 0 
HEP A Filters 
(IDC 338) Blend Down at Rocky Flats 10 0 0 
HEP A Filters 
(IDC 338) Sonic Wash at Rocky Flats 18 0 0 
HEPA Filters Mediated Electrochemical Oxidation 
(IDC 338) at Rocky Flats 26 0 0 
HEPA Filters 
(IDC 338) Neutralize/Dry (Alternative 4) 38 0 0 
HEPA Filters 
(All Others) Neutralize/Dry at Rocky Flats I 2 0 
HEPA Filters 
(All Others) Vitrification at Rocky Flats I 0 0 
HEPA Filters 
(All Others) Blend Down at Rocky Flats I 0 0 
HEPA Filters 
(All Others) Sonic Wash at Rocky Flats I 0 0 
HEP A Filters Mediated Electrochemical Oxidation 
(All Others) at Rocky Flats I 0 0 
HEP A Filters Blend and Repackage at Rocky Flats 
(All Others) (Alternative 4) I 0 0 
Sludge (IDCs 089,099, 
332) Filter/Dry at Rocky Flats - --L-_Q-L-_L_ __ "- --

0 

lAs Alamos 
National 

Laboratory WIPP MD 
0 0 0 
0 I 0 
0 0 5 

0 0 5 

0 0 5 
0 0 0 
0 0 0 
0 0 0 

0 0 I 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 3 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Absolute 
20.43 
61.18 
21.84 

18.00 

38.29 
49.24 
3.67 
5.76 

11.09 

111.47 

10.61 

10.42 

18.32 

29.87 

38.59 

3.29 

0.56 

0.80 

0.76 

1.59 

1.04 

1.47 

lncremellflll 

41 
I 

-2 

18 

-46 
-43 

-38 

-101 

-101 

-93 

-82 

-73 

-3 

-2 

-3 

-2 

-2 

I 

I 

I 

[ 
t'l c;:; 
g 

~ 
1:> 

Q ... 
iS 
;:;· 
'"tJ 
l: 
§ 
>:;· 
;:: 
~ 
~ 
~ 
"' "' 
~ 
~ 
"" ~ 
§= 
v, 
s 
i 
a 
;;. 
"' 
~ 
E? 
~ 

~ 
"" ~-
;:, 
;:: 
~ 
~ 
~ 
~ 
~ 

15'" 

~ 



C) 
~ v. 

Material 
Sludge (IDCs 089,099, 
332) 
Sludge (IDCs 089,099, 
332) 
Sludge (IDCs 089,099, 
332) 
Sludge (All Others) 
Sludge (All Others) 
Sludge (All Others) 
Sludge (All Others) 
Sludge (All Others) 

Glass 
Glass 
Glass 
Glass 
Glass 

Glass 
Graphite 
Gr!i!>_hite 
Gr!i!>_hite 
Graphite 
Graphite 

Graphite 

Graphite 

Graphite 

In organics 
lnorganics 
Inorganics 
lnorganics 

Proee88 

Vitrification at Rocky Flats 

Blend Down at Rocky Flats 
Blend and Repackage at Rocky Flats 
(Alternative 4) 
Filter/Dry at Rocky Flats 
Vitrification at Rocky Flats 
Blend Down at Rocky Flats 
Acid Dissolution at Rocky Flats 
Filter/Dry at Rocky Flats 
(Alternative 4) 
Neutralize/Dry at Rocky Flats 
Vitrification at Rocky Flats 
Blend Down at Rocky Flats 
Sonic Wash at Rocky Flats 
Mediated Electrochemical Oxidation 
at Rocky Flats 
Neutralize/Dry (Alternative 4) 
Repackage at Rocky Flats 
Cement at Rocky Flats 
Vitrification at Rocky Flats 
Blend Down at Rocky Flats 
Mediated Electrochemical Oxidation 
at Rocky Flats 
Repackage at Rocky Flats and 
Mediated Electrochemical Oxidation 
at the Savannah River Site F-Canyon 
Repackage at Rocky Flats and 
Mediated Electrochemical Oxidation 
at the Savannah River Site H-Canyon 
Repackage at Rocky Flats 
(Alternative 4) 
Repackage at Rocky Flats 
Vitrification at Rocky Flats 
Blend Down at Rocky Flats 
Mediated Electrochemical Oxidation 
at Rockv Flats 

R:oelcy Flats 
(Excluding 

Roe ley Interim 
Flats Storage) 

0 0 

0 0 

0 0 
12 25 
3 0 
3 0 

21 0 

12 0 
0 0 
1 0 
1 0 
1 0 

2 0 
0 0 
8 13 
9 0 
10 0 
10 0 

29 0 

3 0 

3 0 

8 0 
2 2 
2 0 
2 0 

6 0 

Los Alamos 
S(ll1annah NatioiUll 
River Site Loboratt~n W1PP MD 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 1 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 3 

30 0 0 4 

29 0 0 4 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 1 

Absolute 

0.07 

0.12 

0.11 
36.62 
3.24 
3.20 

21.58 

11.86 
0.48 
0.60 
0.63 
1.04 

2.11 
0.48 
21.25 
9.54 
10.14 
9.93 

32.43 

36.18 

34.91 

8.24 
3.98 
1.87 
2.05 

7.12 

Incremental 

-1 

-1 

-1 

-33 
-33 
-15 

-25 
-0 
-0 
-0 

1 
-0 I 

-12 
-11 
-11 

11 I 

15 i 
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COVER SHEET 

Responsible Agency: United States Department of Energy (DOE) 

Title: Final Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy Stored 
at the Rocky Flats Environmental Technology Site 

Contact: For further information, or to submit comments concerning this Final Environmental Impact Statement 
(EIS), contact: 

Charles Head, Senior Technical Advisor 
Office of Nuclear Material and Facility Stabilization (EM-60) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-5151 • Fax: 202-586-5393 • E-Mail: RFPR.EIS@em.doe.gov 

For general information on DOE's National Environmental Policy Act (NEPA) process, contact: 

Carol Borgstrom, Director 
Office of NEPA Policy and Assistance (EH-42) 
U.S. Department of Energy 
1000 Independence A venue, SW 
Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to process certain plutonium-bearing materials being stored at the Rocky Flats Environmental 
Technology Site (Rocky Flats) located near Golden, Colorado. These materials are plutonium residues and scrub alloy 
remaining from nuclear weapons manufacturing operations formerly conducted by DOE at this site. Processing is needed 
to address immediate health and safety concerns regarding storage of the materials, as raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1, and to prepare the materials for offsite disposal or other disposition. These 
actions would be taken in a manner that supports Rocky Flats site closure and limits worker exposure and waste production. 
Disposal or other disposition would eliminate health and safety concerns associated with indefinite storage of these materials. 

DOE has identified and assessed four alternatives for processing these plutonium-bearing materials: (1) No Action, (2) 
Processing without Plutonium Separation, (3) Processing with Plutonium Separation, and (4) Combination of Processing 
Technologies. Under the No Action Alternative, DOE would stabilize the materials for safe interim storage at Rocky Flats. 
Under the Processing without Plutonium Separation Alternative, DOE would conduct more extensive operations at Rocky 
Flats to process the materials for disposal using technologies such as immobilization or blend-down. Under the Processing 
with Plutonium Separation Alternative, DOE would remove most of the plutonium from the plutonium-bearing materials 
in preparation for disposal and would manage the separated plutonium in accordance with decisions to be reached after 
completion of the Surplus Plutonium Disposition Environmental Impact Statement. Rocky Flats, the Savannah River Site, 
and Los Alamos National Laboratory are identified as potential sites for processing with plutonium separation. Any 
plutonium resulting from separation processes would be placed in safe and secure storage pending disposition. Under the 
Combination of Processing Technologies Alternative, DOE would process certain residues using elements of technologies 
analyzed under Alternatives 1 and 2, and would apply a variance from safeguards termination limits to certain plutonium 
residues to allow disposal after they are stabilized and/or repackaged. 

Public Comment: In preparing the Final EIS, DOE considered comments received by mail, fax, Internet, and orally at public 
hearings. Public hearings were held in December 1997 near Rocky Flats, the Savannah River Site, and Los Alamos National 
Laboratory. The public has an additional45-day opportunity to comment on materials identified in Section 1.5.2 of this 
Summary. 
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1.0 INTRODUCTION 

This Final Environmental Impact Statement (EIS) identifies potential alternatives 
and impacts associated with the proposed action to process certain plutonium residues 
and all of the scrub alloy currently stored at the Rocky Flats Environmental 
Technology Site (Rocky Flats). While ongoing stabilization activities at Rocky Flats 
are addressing immediate health and safety concerns associated with existing storage 
conditions, the indefinite storage of these materials, even after stabilization, would 
continue to present health and safety concerns that could only be eliminated by 
disposal or other disposition of the materials. Thus, this EIS evaluates alternative 
processing technologies to prepare these materials for disposal as transuranic waste 
at the Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico, or for other 
disposition. 

This EIS identifies and evaluates alternative processing technologies at three 
Department of Energy (OOE) sites and identifies OOE's preferred alternative for the 
various materials. OOE has prepared this EIS in accordance with the National 
Environmental Policy Act (NEPA), as amended. 

Four alternatives are analyzed in this EIS. They include: 

• Alternative 1 (No Action, .Stabilize and Store) 
• Alternative 2 (Processing without Plutonium Separation) 
• Alternative 3 (Processing with Plutonium Separation) 
• Alternative 4 (Combination of Processing Technologies) 

. "·-~-

OOE's Notice of Intent to prepare this EIS was published on November 19, 1996 
(61 Federal Register 58866). Following a public scoping process, the Draft EIS was 
issued for public comment on November 25, 1997 (62 Federal Register 62761). This 
Final EIS reflects OOE's consideration of public comments and further information 
DOE has gained about the nature of its residues as a result of continued 
characterization of the residues. Changes made since the Draft EIS are highlighted 
by sidebars in the margins of this Summary and of the Final EIS and are summarized 
in Section 1.4 of this Summary. 

1.1 BACKGROUND 

During the Cold War, OOE and its ~c,e.§~pr agencies conducted various activities 
associated with the production of materials for use in nuclear wecfiiJtfS!l @fveral 
intermediate products and wastes were generated as a result of those operations, 
some of which are still in storage at various OOE sites. Now that the Cold War is 
over and the United States has ceased production of fissionable nuclear weapons 
materials, OOE is conducting activities to safely manage, clean up, and dispose of 
(where appropriate) those intermediate products and wastes. Among the intermediate 
products and wastes requiring proper management and preparation for disposal or 
other disposition are plutonium residues and scrub alloy currently stored at Rocky 
Flats near Golden, Colorado. 

.• Scrub alloy, a 
· · magnesium/! invtiti 

Cimeri<:ia ···.· ·· · iom 
metal'm1X1Ur. createcl·as 
an·interiin·sfep•in ·. ·· ... 
plutonivm recove(¥-

About 85 percent of OOE's plutonium residues and almost all of OOE's scrub alloy are currently stored at Rocky 
Flats. They are stored in various types of containers in six former plutonium production facilities. The amounts 
stored are about 106,600 kilograms (kg) (235,000 pounds [lb]) of residues containing about 3,000 kg (6,600 lb) of 
plutonium, and about 700 kg (1,540 lb) of scrub alloy containing about 200 kg (440 lb) of plutonium. 

~ ~ j.' 5- ' . ,. . 
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In order to address near-term health and safety concerns associated with rJ... :- --'"'ntinued storage of these materials at 
Rocky Flats,1 stabilization activit:es are ;:~lr~ady underway for tht; plutonium residues currently in storage at Rocky 
Flats. For the majority of these mat>::ri;;:~s, these stabilization activities are sufficient to prepare the materials for 
ultimate disposition. These stabilization activities are being conducted in accordance with the Finding of No 
Significant Impact that was issued after completion of the Rocky Flats Solid Residue Environmental Assessment. 2 

The stabilization of Rocky Flats scrub alloy was not addressed in that Environmental Assessment. (Stabilization 
activities for the remaining plutonium residues at other DOE sites are addressed in other NEPA documents identified 
in Section 1.7 of this Summary.) 

Even with the stabilization contemplated under the Finding of No Significant Impact, a portion of the plutonium 
residues (42,200 kg [93,000 lb] out of 106,600 kg [235,000 lb]) and all of the scrub alloy (700 kg [1,540 lb]) would 
still continue to present health and safety concerns because they would not be in forms that would allow for their 
disposal or other disposition. This EIS addresses the processing of this subset of Rocky Flats' plutonium residues 
and all of the Rocky Flats scrub alloy not only to stabilize them but also to prepare them for disposal or other 
disposition, with the primary goal of eliminating the health and safety issues associated with continued storage of 
these materials. 

--Plutonium -Re81-d uea-and 

Note: 1 kilogram equals 2.205 pounds. 

1 Health and safety concerns associated with the continued storage of plutonium residues at Rocky Flats were raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1, "Improved Schedule for Remediation in the Defense Nuclear Facilities Complex," June 1994. 

2 Solid Residue Treatment, Repackaging, and Storage Environmental Assessment/Finding of No Significant Impact, DOE/EA-1120, 
Rocky Flats Field Office, April1996. 
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The plutonium residues consist of four broad categories that were described in the Rocky Flats Solid Residue 
Environmental Assessment: ash, salts, wet residues, and direct repackaging residues. The residues were grouped 
into these categories due to chemical similarities or similarities in the manner in which they could be managed. 
The approximate quantities in each residue category and also the scrub alloy inventory requiring further processing 
to prepare them for disposal or other disposition are summarized in Table S-1. A more detailed break-out of these 
materials is contained in Table S-2 of Section 1.6. 

Table S-1. Plutonium Residues (by Major Category) and Scrub Alloy Inventory Covered Under this EIS 

Category Inventory, kg (lb) Plutonium Content, kg (lb) 

Ash Residues include incinerator ash and 20,060 (44,200) 1,160 (2,560) 

firebrick fines; sand, slag, and crucible; graphite 
fines; and inorganic ash residues. 

Salt Residues include molten salt extraction 14,900 (32,800) 1,000 (2,200) 
salt residues, electrorefining salt residues, and 
direct oxide reduction salt residues. 

Wet Residues include wet combustible 4,300 (9,500) 290 (640) 
residues, plutonium fluoride residues, filter 
media, Raschig rings, sludges, and greases/oily 
sludges. 

Direct Repackage Residues include dry 2,900 (6,400) 130 (290) 
combustible residues, glass residues, 
miscellaneous residues, and graphite and 
firebrick. 

Scrub Alloy 700 (1,540) 200 (440) 
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Example of Residues in Raw Form 

Packaged Residues 

Storage in Drums 
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1.2 SCOPE OF THIS EIS 

This EIS evaluates technical alternatives for management of approximately 
42,200 kg (93,000 lb) of plutonium residues containing approximately 2,600 kg 
(5,700 lb) of plutonium, and approximately 700 kg (1,540 lb) of scrub alloy 
containing about 200 kg [440 lb] of plutonium currently in storage at Rocky Flats 
to facilitate their disposal or other disposition. The four technical alternatives are: 

(1) No Action (Stabilize and Store)- Under the No Action Alternative, the 
Rocky Flats plutonium residues and scrub alloy would be stabilized, if 
necessary, and stored there for an indefinite period of time pending disposal 
or other disposition. the materials processed under this alternative would 
not meet safeguards termination limits (see Section 1.3.1 of this Summary), 
and the health and safety risks associated with continued storage at Rocky 
Flats would not be eliminated. 

(2) Processing without Plutonium Separation- Under this approach, materials 
covered by this EIS would be processed into forms that meet safeguards 
termination limits using processes such as immobilization3 or blend down 
(without separating the plutonium), and would thus be ready for shipment to 
WIPP for disposal. 

(3) Processing with Plutonium Separation- Under this approach, materials 
covered by this EIS would be processed using approaches that would separate 
the plutonium from the material. OOE would manage the separated 
weapons-usable surplus plutonium in accordance with decisions made under 
the Storage and Disposition of Weapons-Usable Fissile Materials Programmatic 
Environmental Impact Statement and the Surplus Plutonium Disposition 
Environmental Impact Statement (in preparation). Transuranic wastes 
resulting from this alternative would be disposed of in WIPP and low-level 
wastes would be disposed of in accordance with the processing site's low-level 
waste disposal practices. 

( 4) Combination of Processing Technologies- Under this approach, a combination 
alternative comprised of elements of the technologies analyzed under 
Alternatives 1 and 2 would be used. 

The objective of the proposed agency action is to process the material, if necessary, 
into a form and concentration that is suitable for disposal or other disposition for 
the purpose of eliminating the health and safety impacts associated with continued 
storage of these materials. OOE would prefer to integrate management decisions 
regarding the materials within the scope of this EIS with stabilization decisions 
resulting from the Solid Residue Environmental Assessment. The intent of such 
integration would be to reduce the need to handle these materials, thereby reducing 
worker risk and costs associated with achieving a material form suitable for disposal 
or other disposition. 

3 The immobilization technologies referred to here consist of processes such as cementation, vitrification and cold ceramification, and are not a 
part of the immobilization of weapons-usable plutonium as discussed in Section 1.3.2, Disposition of Waste and Separated plutonium. 
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1.3 PURPOSE AND NEED FOR AGENCY ACTION 

The purpose and need for agency action is to process certain plutonium residues and 
scrub alloy currently in storage at Rocky Flats (summarized in Table S~ 1) to address 
health and safety concerns regarding storage of the materials, as raised by the Defense 
Nuclear Facilities Safety Board (the Board) in Recommendation 94~1, Improved 
Schedule for Remediation in the Defense Nuclear Facilities Complex, and to prepare the 
materials for offsite disposal or other disposition. These actions would be taken in a 
manner that supports Rocky Flats site closure and limits worker exposure and waste 
production. Disposal or other disposition would eliminate health and safety concerns 
associated with indefinite storage of these materials. 

The Rocky Flats Solid Residue Environmental Assessment addressed the potential 
environmental impacts associated with stabilizing the entire 106,600 kg (235,000 lb) 
inventory of Rocky Flats' plutonium residues to provide for safe storage until final 
disposition of the residues could be decided and implemented. Because of the need 
for expeditious action to resolve concerns with storage of the plutonium residues at 
Rocky Flats, the Solid Residue Environmental Assessment addressed neither disposal 
or other disposition of the residues after these materials were stabilized nor stabilization 
of the scrub alloy. Furthermore, although stabilization activities to mitigate the risks 
associated with the current storage condition of the plutonium residues are in progress 
at Rocky Flats, based on the Solid Residue Environmental Assessment, less than 10 
percent of the Rocky Flats plutonium residues addressed in this EIS and none of the 
scrub alloy have been stabilized to date. Accordingly, DOE considers it prudent to 
consider in this EIS processing and other alternatives that not only would stabilize 
the remaining plutonium residues to address the health and safecy concerns raised by 
Board Recommendation 94~ 1, if necessary, but also would convert them into forms 
that would allow for their disposal or other disposition. To that end, the materials 
must also have safeguards terminated. 

1.3. 1 Safeguards Termination Requirements 

In the process of considering disposal options for the Rocky Flats plutonium residues and scrub alloy, DOE determined 
that the majority of the residues would be suitable for disposal at WIPP after stabilization. Approximately 42,200 
kg (93,000 lb) out of the total 106,600 kg (235,000 lb) of plutonium residues currently stored at Rocky Flats, 
however, could not be sent to WIPP for disposal in their present forms because they contain plutonium concentrations 
exceeding DOE safeguards termination limits. Although these plutonium residues would not be directly usable in 
nuclear weapons, they currently contain plutonium concentrations too high to be transported to and staged for 
disposal at WIPP unless safeguards controls were maintained. 4 DOE does not plan to maintain such controls for 
materials transported to and staged at WIPP prior to 
disposal because WIPP is not designed to allow 
implementation of such controls. Thus, these materials 
in their present forms are effectively foreclosed from being 
disposed of at WIPP unless a variance to safeguards 
termination limits is applied (see discussion below). 

The term "safeguards" refers to those measures (e.g., 
recordkeeping, monitoring, and physical protection) that 
DOE and other organizations holding nuclear materials 
must take to ensure that the materials are not stolen or 

4 Hereinafter, in this Summary, the tenns "disposal" or "disposed of' 
at WIPP include the steps of transporting to and staging prior to 
disposal. 
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diverted for illicit purposes. The safeguards requirements that 
are applicable to nuclear materials held by DOE are specified 
in DOE Order 5633.3B, "Control and Accountability of 
Nuclear Materials." The term "safeguards termination 
requirements" refers to those steps that must be taken, or 
conditions that must exist, before nuclear materials are 
rendered sufficiently unattractive as a source of fissile material 
for illicit purposes to allow them to be exempted from safeguards 
controls. These requirements include "safeguards termination 
limits" that define, for certain categories and forms of material, 
the maximum weight percentage of special nuclear material 
(plutonium and certain uranium isotopes) that can be present 
in materials without subjecting them to safeguards controls. 

For certain materials that contain a concentration of plutonium 
or other special nuclear material above safeguards termination 
limits, special conditions, such as the combination of the 
pt:ocessing method, the controls in place for normal handling 
of transuranic waste, and the limited quantity of special nuclear 
material present at any particular place and time, may preclude 
the need for the strict material control and accountability 
imposed by safeguards. If a DOE site identifies such a special 
condition, the site may request approval of a "variance" to 
safeguards termination limits from DOE's Office of 
Nonproliferation and National Security, Office of Safeguards 
and Security. If a variance to safeguards termination limits is 
granted, this does not necessarily mean that there are no longer 
any security controls in effect to protect the materials. In 
particular, in the case of materials such as those within the 
scope of this EIS, as part of the process of considering whether 

· WIPP . is. designed, t~. ih~~isprote · · secf!klty .... 
provisions appr({>priate fo:iits1i.m<:ti~r tWfiich ''·• 
incluc1e~ i:Ji$posal ofm~rials;;t;bn~iiling small'!; 
am®nts of plutonitiml, ,fiut'noFft!> ~f#bfiJ'mQre.,: 
stri~tnua6ormater:itf!~,CJC!ids~ui*'flilts':/ 

· As ctiesult, materials 'f11:~ ·· . t 'fllfti:Y.a,rds · 
termination reqiJirfH'nenfi''B ;~ •· ··· ·· 
clisposec:I.Q~·i,.WIIft ... ~ .... ··· 
~tcoulcl'l>e· talcetJ to s~'l[y"t 

····termination requir~ts, ol d ~.'·; 

a variance should be granted, the Office of Safeguards and , 
Security reviews the other DOE management practices and 
physical security procedures that would remain in effect in place 
of the strict safeguards requirements, as specified in the 
documentation explaining the basis for the variance. They 
would then approve a variance only if they determine that the 
controls that would remain in effect under the variance would 
be sufficient to adequately control access to the materials. 

In addition, if a variance to safeguards termination limits is granted, it is recognized that the materials would no 
longer need to be subject to strict material control and accountability as special nuclear material. The materials 
would still be controlled and guarded in accordance with other DOE management practices and physical security 
procedures as specified in the documentation explaining the basis for the variance. 

If a variance to safeguards termination limits is granted, the materials must still meet WIPP's waste acceptance 
criteria. WIPP's waste acceptance criteria are performance-based and are independent of safeguards termination 
requirements. 

1.3.2 Disposition of Waste and Separated Plutonium 

For approximately 64,400 kg ( 142,000 lb) of the plutonium-bearing residues currently being stabilized in accordance 
with the Finding of No Significant Impact issued after completion of the Solid Residue Environmental Assessment, 
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there are no issues of safeguards controls and these materials may be disposed of at WIPP. Those residues are not 
addressed in this EIS. 

The processing technologies for the materials being considered in this EIS could yield transuranic waste and/or 
plutonium metal or oxide, as well as low-level radioactive waste and other material managed as high-level waste, 
which are subject to different disposal/disposition options. Disposal of transuranic waste is planned at WIPP, in 
southeastern New Mexico. Therefore, the transuranic waste would be required to meet WIPP waste acceptance 
criteria. For plutonium metal or oxide that would result from processing technologies involving plutonium separation, 
disposition would be by immobilization in glass or ceramic material for disposal in a monitored geologic repository 
pursuant to the Nuclear Waste Policy Act (refer to Section 2.7 of this Summary). Low-level waste that would 
result from some of the processing technologies would be disposed of in accordance with the site's low-level waste 
disposal practices. Impacts from these disposal and other disposition options are addressed in other NEPA documents, 
as identified in Section 1. 7 of this Summary. Additional NEPA review would be required if the scrub alloy is 
converted directly into transuranic waste (without plutonium separation) and disposed of in WIPP because this 
material was not included in the WIPP baseline estimates. This is discussed in Section 2.4.10 of the Final EIS. 
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1.4 CHANGES BETWEEN THE DRAFT AND FINAL VERSIONS OF THIS EIS 

Changes between the draft and final versions of this EIS have been made as a result of comments received on the 
Draft EIS and further information DOE has gained as a result of continued characterization of the Rocky Flats 
residues. All revisions and changes made since the issuance of the Draft EIS are indicated by sidebars in this 
Summary and in the Final EIS. Key changes are discussed in this section. 

Variances to Safeguards Termination Limits 

The Draft EIS, issued in November 1997, identified certain residue categories for which variances to the safeguards 
termination limits had been approved by the DOE Office of Nonproliferation and National Security, Office of 
Safeguards and Security. These included combustible residues, glass and graphite residues, most inorganic residues, 
and some salt (direct oxide reduction) and filter residues. The Draft EIS also identified additional residue categories 
for which Rocky Flats was considering variance requests. These included ash and sludge residues, molten salt 
extraction and electrorefining salt residues, and high-efficiency particulate air filter residues. 

As a result of further characterization of the residues since the Draft EIS was issued, Rocky Flats concluded that 
many residues would only need to be repackaged prior to disposal at WIPP because much of the residue inventory 
would not require stabilization prior to repackaging to meet WIPP waste acceptance criteria. For the remaining 
residues, where stabilization would be required, it could be accomplished by the alternative technologies analyzed 
in this EIS. Rocky Flats further concluded that, given the nature of the materials, their plutonium concentration, 
and the waste management controls that would be in effect during the transportation to and storage at WIPP, 
safeguards controls would not be needed to ensure the absence of proliferation risks. Therefore, Rocky Flats 
requested and obtained a variance to safeguards termination limits that covers all residues with plutonium 
concentrations below 10 percent. This includes all the material categories that were specified in the Draft EIS as 
being covered by a variance or for which DOE indicated that variances were being pursued. DOE chose 10 percent 
plutonium by weight as the upper limit for Rocky Flats residues being repackaged for direct disposal to WIPP 
because at that plutonium concentration the material would not be deemed suitable or attractive for use in an 
improvised nuclear device and would require extensive processing to be converted into a form usable in such a 
device. To achieve this concentration level, limited quantities of relatively higher plutonium concentration materials 
(i.e., residues containing in the range of about 20 percent to 50 percent plutonium) could be blended with low 
plutonium concentration materials having the same characteristics or with inert materials. Therefore, the Final 
EIS evaluates a new Alternative 4 (see below) to address materials that have an approved variance. 

Alternative 4 ·Combination of Processing Technologies 

DOE has combined elements of processing technologies analyzed in Alternative 1 (stabilization and repackaging) 
and Alternative 2 (blending) into an additional Alternative 4 (Combination of Processing Technologies) in order 
to specifically address materials which have received a variance to safeguards termination limits. Specifically, 
Alternative 4 includes the following: 

• stabilization, if necessary; 

• blending with similar or inert materials, if necessary, to achieve a 10 percent plutonium concentration limit 
(up to 6,800 kg [15,000 lbs] of the residues, approximately 16 percent, contain more than 10 percent 
plutonium); 

• repackaging for disposal at WIPP; and 

• implementation of a variance to safeguards termination limits. 

Preferred Alternative 

The Draft EIS identified preferred processing technologies for all residues except filter media residues and sludge 
residues. Since issuance of the Draft EIS more has been learned about the materials, and because a variance to 
safeguards termination limits has been approved for many of the residues subsequent to issuance of the Draft EIS, 
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the preferred processing technologies have changed for many material categories. The Final EIS now identifies 
preferred processing technologies for all residue categories and scrub alloy, collectively referred to as the "Preferred 
Alternative" (see Section 2.5 of this Summary and Section 2.5.2 of the Final EIS). 

New Processing Technologies 

This Final EIS also introduces two new candidate processing technologies. One is processing of direct oxide 
reduction salt residues at Los Alamos National Laboratory by acid dissolution. The other is processing of incinerator 
ash residues at Rocky Flats by cold ceramification. These are described in Section 2.4 of this Summary and Sections 
2.4.1 and 2.4.2 of the Final EIS. 

At the recommendation of Los Alamos National Laboratory, the acid dissolution process at Los Alamos National 
Laboratory was added to the Final EIS for processing direct oxide reduction salt residues. This process is similar to 
the acid dissolution process analyzed in the Draft EIS for implementation at Rocky Flats and would impose similar 
environmental impacts to workers and to the offsite public population. This process was previously used at Los 
Alamos National Laboratory to recover plutonium from direct oxide reduction salt residues and therefore is 
considered to have a low technical uncertainty. In the Draft EIS, the water leach process, which has a higher 
technical uncertainty, was analyzed for separating plutonium oxide from direct oxide reduction salt residues at Los 
Alamos National Laboratory. 

Cold ceramification was suggested for inclusion in the EIS during public comments and has recently been successfully 
demonstrated for Rocky Flats incinerator ash residues. This technology produces a very stable waste form. The 
process steps for cold ceramification are similar to those used in cementation, which was analyzed for implementation 
at Rocky Flats in the Draft EIS. The major difference in these two processes is that they use different binding 
materials. Because these two processes have similar processing steps, environmental impacts to workers and to the 
offsite public population would be similar. 

Contingency Storage Analysis 

As a result of public comments, the risks associated with the storage of the plutonium residues and scrub alloy 
following processing and/or repackaging have been evaluated, and are discussed in Section 4.14 of the Final EIS. 
The evaluations consider a 20-year storage period for Alternative 1 (No Action- Stabilize and Store) and storage 
of the product for the other alternatives while waiting for transport of the transuranic waste to WIPP or for final 
disposition of separated plutonium. 

Modified Impact Assessments 

Refinements have been made to the impact analyses in the Final EIS. Some of the changes occurred because DOE 
re-evaluated many of the processing technologies and introduced some new processing technologies. DOE previously 
assumed a higher frequency of severe damage due to earthquakes at Building 707 and 707 A at Rocky Flats because 
structural calculations were not completed until after the Draft EIS was published. Furthermore, the calculations 
of the potential for worker health impacts due to exposure to hazardous chemicals were refined to account for more 
realistic assumptions. 

1.5 DECISIONS TO BE MADE BASED ON THIS EIS 

1.5. 1 Decisions 

To ensure that the plutonium residues and scrub alloy addressed in this EIS are properly prepared for disposal or 
other disposition (which would eliminate the health and safety risks associated with further management of the 
materials, including continued, indefinite storage) and are stored safely before their disposal or other disposition, 
the following decisions must be made: 
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• Whether any repackaging or process in~ of the plutonium residues and scrub alloy should occur, and if so: 

- How much of the plutonium residues and scrub alloy should be processed? 

- What processing approach should be used for each plutonium residue category and for the scrub alloy? 

• Where processing and any subsequent management of the plutonium residues and scrub alloy should occur. 
Different sites could be chosen for management of different residues and the scrub alloy or for different 
portions of a single residue category (for example, if differences in the weight percent plutonium contained 
in a portion of a residue category, or other detailed differences in the residue chemistry, make such 
distinctions desirable). (This includes consideration of whether various portions of the plutonium residues 
and scrub alloy should be processed through DOE's existing chemical separation facilities at the Savannah 
River Site or Los Alamos National Laboratory in addition to Rocky Flats.) 

These decisions will be announced in Records of Decision in accordance with the phased schedule identified in 
Section 1.5.2, below. 

1.5.2 Process and Schedule for Decisions 

With the exception of the two new candidate processing technologies identified in Section 1.4 of this Summary, 
all of the alternatives analyzed in the EIS for management of Rocky Flats plutonium residues and scrub alloy were 
either analyzed in the Draft EIS or are composed of elements of alternatives analyzed in the Draft EIS. Nevertheless, 
since certain alternatives were not presented to the public in the form in which they appear in this Final EIS, and 
in furtherance of public involvement in the NEPA process, DOE has decided to issue phased Records of Decision 
for this Final EIS. 

The first Record of Decision will cover only those materials for which the preferred processing technology was 
analyzed in the Draft EIS, and for which any variances to safeguards termination limits discussed in the Draft EIS 
had already been granted. DOE plans to issue the first Record of Decision no sooner than 30 days after issuance of 
the Final EIS. The material categories to be covered by the first Record of Decision are as follows: 

• Sand, slag, and crucible residues 

• Direct oxide reduction salt residues (low plutonium concentration) 

• Combustible residues 

• Plutonium fluoride residues 

• Ful Flo filter media residues 

• Glass residues 

• Graphite residues 

• Inorganic (metal and other) residues 

• Scrub alloy 

The second Record of Decision will cover all of the remaining materials within the scope of the EIS. The material 
categories to be covered by the second Record of Decision are as ·follows: 

• Incinerator ash residues 

• Graphite fines residues 

• Inorganic ash residues 

• Molten salt extraction/electrorefining salt residues 

5 The term "processing" as used in this EIS always includes repackaging. In some cases, repackaging may be the only operation conducted. 
These cases are specifically identified and described in Section 2.4 of the Final EIS. 
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• Direct oxide reduction salt residues (high plutonium concentration) 

• HEPA filter media residues 

• Sludge residues 

Prior to issuing the second Record of Decision, DOE will hold a 45-day comment period for the purpose of receiving 
written comments from the public on the management of these remaining material categories. The 45-day comment 
period will begin when the Environmental Protection Agency publishes the Federal Register notice that announces 
the availability of this Final EIS. 

At the end of the 45-day comment period, DOE will determine whether any comments have been received that 
raise issues that require further analysis. If no comments are received which require further analysis, DOE will issue 
a second Record of Decision that identifies its management decisions for the material categories. The Record of 
Decision will include DOE's responses to comments received from the public. If comments are received which 
require further action by DOE, DOE will determine and implement appropriate actions to address the comments 
and inform the public of the Department's decisions. 

1.6 CATEGORIES OF MATERIALS COVERED BY THE PROPOSED ACTION 

Section 1.1 of this Summary identifies the five major categories of materials (residues and scrub alloy) that require 
further processing. These were the major categories identified in the November 1996 Notice of Intent to prepare 
this EIS ( 61 Federal Register 58866, November 19, 1996). The residue categories are the same as those identified in 
the Rocky Flats Solid Residue Environmental Assessment, which addresses the existing Rocky Flats stabilization 
and repackaging efforts. (Scrub alloy was not analyzed in the Solid Residue Environmental Assessment.) 

For the purpose of calculating potential environmental impacts for this EIS, DOE has regrouped the plutonium 
residues and scrub alloy into new categories that require similar processing technologies. Descriptions of the 
processing technologies and the evaluation of impacts are presented according to these categories. The 10 categories 
of material are: 

1. Ash Residues 6. Sludge Residues 

2. Pyrochemical Salt Residues 7. Glass Residues 

3. Combustible Residues 8. Graphite Residues 

4. Plutonium Fluoride Residues 9. Inorganic Residues 

5. Filter Media Residues 10. Scrub Alloy 

Table S-2 compares categories presented in the Notice oflntent with those used in this environmental evaluation. 
The processing technologies are described in Section 2.4 of this Summary; the potential environmental impacts 
are presented in Chapter 4. 
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Table 5-2. Material Categories and Subcategories 

Notice of Intent Categories EIS Categories 

Ash Residues (#1) Ash Residues (20,060 kg [44,200 lb] containing 1,160 kg [2,560 lb] of plutonium) 

- Incinerator Ash, Firebrick Heels and Fines, - Incinerator Ash, and Ash Heels and Firebrick Fines• 
and Soot 

- Sand, Slag, and Crucible - Sand, Slag, and Crucible' 

- Graphite Fines -Graphite Fines• 

- Inorganic Ash• 

Salt Residues (#2) Pyrochemical Salt Residues (14,900 kg [32,800 lb] containing 1,000 kg [2,200 lb] 
of plutonium) 

- Electrorefining (ER) Salts - Electrorefining Salts' 

- Molten Salt Extraction (MSE) Salts - Molten Salt Extraction Salts' 

- Direct Oxide Reduction (DOR) Salts - Direct Oxide Reduction Salts• 

Wet Residues 

- Wet Combustibles (partial) (#3) Combustible Residues (partial)• 
-Aqueous/Organic-Contaminated Combustibles (685 kg [1,500 lb] containing 

12 kg [26 lb] of plutonium) 

- Plutonium Fluoride (#4) Plutonium Fluoride Residues (315 kg [690 lb] containing 142 kg [313 lb] of plutonium) 

- Wet Combustibles (partial) (#5) Filter Media Residues• (2,630 kg [5,800 lb] containing 112 kg [250 lb] of plutonium) 

-High Efficiency Particulate Air (HEPA) and Ful-Flo filters 

(#6) Sludge Residues (620 kg [1,370 lb] containing 27 kg [60 lb] of plutonium) 

- Sludge -Sludge' 

- Greases/Oily Sludge - Greases/Oily Sludge• 

(#7) Glass Residues ( partial)• 

- Raschig Rings -Raschig Rings (7.3 kg [16 lb] containing 1 kg [2.2 lb] of plutonium) 

Direct Repackage Residues (#7) Glass Residues (partial)• 

- Glass -Other Glass ( 126 kg [280 lb] containing 4 kg [8.8 lb] of plutonium) 

(#3) Combustibles Residues (partial)• 

- Dry Combustibles -Dry Combustibles (455 kg [1,000 lb] containing 9 kg [20 lb] of plutonium) 

(#8) Graphite Residues• (1,880 kg [4,150 lb] containing 97 kg [215 lb] of plutonium) 

- Graphite, Firebrick - Graphite, Firebrick 

(#9) Inorganic Residues (Metal and Others)• (460 kg [1,000 lb] containing 18 kg [40 lb] 
of plutonium) 

- Miscellaneous - Miscellaneous 

Scrub Alloy (#10) Scrub Alloy (700 kg [1,540 lb] containing 200 kg [440 lb] of plutonium) 

• A variance to safeguards termination limits may be applied to these categories, which would allow for disposal at WIPP. 

b A variance to safeguards termination limits may be applied to a portion of these categories, which would allow for disposal at WIPP. 
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1.7 RELATIONSHIP TO RELATED NEPA DOCUMENTS AND OTHER REPORTS 

Several NEPA documents and other reports have been or are being prepared that relate to OOE's management 
of plutonium-bearing materials. More detailed information describing the relationship of the NEPA documents 
and other reports listed below to this EIS can be found in Section 1.5 of the Final EIS. 

• Environmental Assessment, Finding of No Significant Impact, and Response to Comments -Solid Residue 
Treatment, Repackaging, and Storage (OOE/EA-1120, April1996) 

• Rocky Flats Site~ Wide Environmental Impact Statement Notice of Intent (59 FR 40011, August 5, 1994) 

• Interim Storage of Plutonium at the Rocky Flats Environmental Technology Site Environmental Impact Statement 
Notice of Intent (61 FR 37247, July 17, 1996) 

• Rocky Flats Environmental Technology Site Cumulative Impacts Document (June 1997) 

• Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement 
(DOE/EIS-0026-S2, September 1997) 

• Final Waste Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and 
Disposal of Radioactive and Hazardous Waste (DOE/EIS-0200-F, May 1997) 

• Storage and Disposition of Weapons~ Usable Fissile Materials Final Programmatic Environmental Impact Statement 
(DOE/EIS~0229, December 1996) 

• Surplus Plutonium Disposition Draft Environmental Impact Statement (DOE/EIS~0283~D, july 1998) 

• Final Environmental Impact Statement for Continued Operation of Lawrence Livermore National Laboratory 
(DOE/EIS-0157, August 1992) 

• Draft Site~ Wide Environmental Impact Statement for Continued Operation of the Los Alamos National Laboratory 
(DOE/EIS-0238, April1998) 

• Plutonium Finishing Plant Stabilization Environmental Impact Statement (DOE/EIS~0244~F, May 1996) 

• Final Interim Management of Nuclear Materials Environmental Impact Statement 
(DOE/EIS-0220, October 1995) 

• Accelerating Cleanup: Paths to Closure (DOE/EM-0362, June 1998) 

• DOE Nonproliferation Study (pending - see Section 2.9 of this Summary) 

• Savannah River Site Chemical Separation Facilities Multi~ Year Plan (September 1997) 

• Recommendation 94-1, Improved Schedule for Remediation in the Defense Nuclear Facilities Complex, Defense 
Nuclear Facilities Safety Board (59 FR 28848, May 1994) 
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2.0 PROPOSED ACTION AND ALTERNATIVES 

The "proposed action" is to process certain plutonium residues and scrub alloy 
currently stored at Rocky Flats, if necessary, when those plutonium residues and 
scrub alloy have plutonium concentrations above the safeguards termination limits. 
Processing is needed to address immediate health and safety concerns regarding 
storage of the plutonium residues and scrub alloy, as raised by the Defense Nuclear 
Facilities Safety Board in Recommendation 94-1, and to prepare these materials for 
offsite disposal as transuranic waste in WIPP or for other disposition. Disposal or 
other disposition would eliminate worker exposure and potential accident risks that 
would be associated with continued storage of these materials. The term "processing" 
as used in this EIS always includes repackaging. In some cases, repackaging may be 
the only operation conducted. These cases are specifically identified and described 
in Section 2.4 of the Final EIS. 

The proposed action could be accomplished by using a mix of alternatives evaluated 
in this EIS for the different material categories. This chapter describes the 
alternatives evaluated under three action alternatives and the "No Action" 
Alternative. Included is a description of the alternatives, the sites being considered, 
the procedure used to screen and select alternative technologies for evaluation, 
and a summary of each processing technology evaluated. For each of the material 
types, a preferred processing technology has been identified and highlighted. 
Discussions of interim storage, transportation of the materials, and disposition are 
also presented, followed by a discussion of proliferation concerns. 

2.1 DESCRIPTION OF ALTERNATIVES 

The alternatives evaluated in this EIS, along with the DOE sites considered for 
implementing the alternatives, are presented in Figure S-1 and are discussed below. 

Management of Certllln 
Rocky Flats Plutonium Residues 

and Scrub Alloy 

I 
I I 

Anematlve1 Anematlve2 

Stabilize and Store Process without 
(No Action Alternative) Plutonium Separation 

L Rocky Flats - Rocky Flats 

- Savannah River Site• 

Los Alamos 
- National Laboratory• 

_ Lawrence Livermore 
National Laboratory• 

• Sites for which processing was considered but not 
analyzed In detail (see Section 2.2 of this Summary) 

Figure S-1. Alternatives Evaluated in this EIS 

I 
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The processing technologies for the No Action Alternative are as given in the Rocky Flats Solid Residue 
Environmental Assessment. In selecting the processing technologies for Alternatives 2, 3, and 4, DOE initially 
screened and selected candidate processing technologies for all the categories of residues (ash, pyrochemical salts, 
wet residues, and direct repackage residues) and for the scrub alloy. Only those processing technologies that are 
mature enough for implementation in the 1998-2004 timeframe were selected for detailed evaluation. 

Alternative 1 (No Action -Stabilize and Store) 

This alternative consists of stabilization or repackaging to prepare the material for interim storage as 
described in the Rocky Flats Solid Residue Environmental Assessment. Under this alternative, further 
processing would not occur to prepare the material for disposal at WIPP or other disposition. This is 
referred to as the "No Action" Alternative. Scrub alloy was not addressed in the Environmental 
Assessment. The No Action Alternative for scrub alloy is defined as continued storage at Rocky Flats with 
repackaging, as necessary. Since there is no way to know what the length of the storage period would be, 
the annual impacts of storage have been determined. To illuminate the impacts of extended storage, DOE 
has also determined the impacts of a 20-year storage period for the residues and scrub alloy. Under this 
alternative, the stabilization process would leave approximately 40 percent of the Rocky Flats plutonium 
residues and all of the Rocky Flats scrub alloy in a form that would not meet safeguards termination limits 
and, therefore, would not be eligible for disposal. Thus, while implementation of this alternative would 
address immediate health and safety concerns associated with near-term storage conditions, the health and 
safety risks associated with potential long-term storage of these materials at Rocky Flats would remain 
unabated. 

Depending on the material category, technologies under this alternative include calcination, cementation, 
pyro-oxidation, neutralization, thermal desorption, steam passivation, repackaging, acid dissolution/ 
plutonium oxide recovery, and filtration. These technologies would be implemented onsite at Rocky Flats. 
The specific materials analyzed for technologies under Alternative 1 are identified in Figure S-3 in Section 
2.4 of this Summary. 

Alternative 2 (Processing without Plutonium Separation) 

Under this alternative, the materials would be processed to convert them into forms that would meet 
safeguards termination limits. The materials would be ready for shipment to WIPP for disposal. 

Depending on the material category, technologies that could be used include immobilization (e.g., 
cementation, calcination/vitrification, and cold ceramification), blend down, catalytic chemical oxidation 
(digestion), and sonic wash. These technologies would be implemented onsite at Rocky Flats. The specific 
materials analyzed for technologies under Alternative 2 are identified in Figure S-3 in Section 2.4 of this 
Summary. 

Alternative 3 (Processing with Plutonium Separation) 

Under this alternative, the material would be processed to separate plutonium from the material and 
concentrate it so that the secondary waste would meet safeguards termination limits and would be ready for 
shipment to WIPP, while the separated and concentrated plutonium would be placed in safe and secure 
storage pending disposition in accordance with decisions to be made under the Surplus Plutonium 
Disposition Environmental Impact Statement. DOE would not use this plutonium for nuclear explosive 
purposes. 

Depending on the material category, processing technologies that could be used include acid dissolution/ 
plutonium oxide recovery, Purex process/plutonium metal or oxide recovery, mediated electrochemical 
oxidation, salt distillation, salt scrub, and water leach. Processing and storage activities under Alternative 3 
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could be performed at Rocky Flats, the Savannah River Site, and Los Alamos National Laboratory. The 
specific materials analyzed for technologies under Alternative 3 are identified in Figure S-3 in Section 2.4 of 
this Summary. 

Alternative 4 (Combination of Processing Technologies) 

DOE has combined certain elements of alternatives discussed in the Draft EIS, specifically elements of 
Alternative 1 (No Action- Stabilize and Store) and Alternative 2 (Process without Plutonium Separation) 
to form Alternative 4 (Combination of Processing Technologies). A separate Alternative 4 allows the 
Department to more clearly address management of residues that have received a variance to safeguards 
termination limits (see Section 1.3.1 of this Summary). 

The need for this alternative became apparent to DOE after consideration of the results of further 
characterization that was performed on the residues after the Draft EIS was issued for public review. In 
particular, as Rocky Flats learned more about the nature of the plutonium residues, it became apparent that 
much of the residue inventory would not require further stabilization prior to repackaging (the final step of 
each processing option analyzed under Alternatives 1 and 2) to meet the WIPP waste acceptance criteria. 
Even where further stabilization might be required, the stabilization could be accomplished by rather 
straightforward means such as calcination, neutralization and drying, or filtration and drying (as analyzed 
under Alternatives 1 and 2 in the Draft EIS). Thus, if a means could be found to satisfy the safeguards 
termination limit requirements, affected residues could be prepared for disposal in WIPP with a minimum of 
exposure to the public and workers, generation of less transuranic waste, lower cost, and without separation 
of the plutonium in those residues. 

Further consideration of the mechanisms available to protect the residues prior to the time when they could 
be disposed of in WIPP led DOE to the conclusion that the safeguards termination requirements need not be 
maintained in order to ensure that the residues are sufficiently protected to meet nuclear nonproliferation 
concerns. Thus, a variance to the safeguards termination limits was granted. 

Alternative 4 allows analysis of alternatives for management of those categories of residues for which a 
variance to safeguards termination limits has been granted, as described in Section 1.3.1 of this Summary. 
Certain residues, such as plutonium fluorides, Ful Flo filter media, and scrub alloy, are not analyzed under 
this alternative because they had not been identified in the Draft EIS as a material for which a variance to 
the safeguards termination limits had been requested. Accordingly, application of a variance was not 
considered for the Final EIS. 

The processing technologies for each of these alternatives are described in more detail in Section 2.4 of this 
Summary. 
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2.2 DOE SITES CONSIDERED FOR IMPLEMENTING THE ALTERNATIVES 

Processing and storage activities under Alternative 1 (No Action - Stabilize and Store) would be performed at 
Rocky Flats as part of existing activities. Processing activities under Alternative 2 (Processing without Plutonium 
Separation) and Alternative 4 (Combination of Processing Technologies) would also be performed at Rocky Flats. 
For processing activities under Alternative 3 (Processing with Plutonium Separation), DOE is considering three 
DOE sites for implementation: Rocky Flats, the Savannah River Site, and Los Alamos National Laboratory. 

Based on the screening and evaluation process implemented for this EIS, DOE is considering Rocky Flats for 15 
processes with and without plutonium separation, the Savannah River Site for two processes with plutonium 
separation, and Los Alamos National Laboratory for three processes with plutonium separation. These sites were 
selected as potential processing sites because they currently manage, or have managed in the past, plutonium 
residues and scrub alloy. Lawrence Livermore National Laboratory was initially considered a potential processing 
site under Alternatives 2 and 3, but is subject to operational constraints that precluded it from further consideration. 
DOE's rationale for consideration of each of these sites is further discussed below. 
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Rocky Flats Environmental Technology Site 

For Alternative 2 (Processing without Plutonium Separation), DOE eliminated all sites from consideration 
except Rocky Flats. The transport of the materials to another site for processing would involve preprocessing 
at Rocky Flats, which would entail risks to the public and workers of essentially the same magnitude as the 
risks from doing all of the processing at Rocky Flats. Furthermore, transportation of the materials to a different 
processing site would impose additional, although small, risks to the public and transportation workers. Finally, 
processing the material at another site could entail risks to the public and workers at that site. The sum of the 
costs and risks of preprocessing, transportation, and final processing would exceed that of final processing at 
Rocky Flats without providing any tangible benefits. Accordingly, all processing of the plutonium residues 
and scrub alloy that does not involve plutonium separation would be accomplished at Rocky Flats. This 
includes processing under Alternative 4 (Combination of Processing Technologies). Rocky Flats is also being 
considered for processing under Alternative 3 (Processing with Plutonium Separation). 

Processing of plutonium residues and scrub alloy at Rocky Flats would be conducted in Buildings 3 71 and 707. 
Building 371 is a four-level facility that currently stores special nuclear material, plutonium residues and 
wastes. It was built to nuclear design standards. Building 707 is a two-story structure that currently stores 
smaller amounts of plutonium residues and wastes. It was built to industrial standards. 

Savannah River Site 

For Alternative 3 (Processing with Plutonium Separation), the Savannah River Site has unique operational 
facilities for the separation of plutonium. The F-Canyon, FB-Line, H-Canyon, and HB-Line were designed to 
separate plutonium and uranium from other materials. Because these facilities would already be in operation 
to stabilize and/or process corroding spent fuel and targets, it would be efficient to also use them to process 
materials from Rocky Flats. 

Los Alamos National Laboratory 

Because Los Alamos National Laboratory is the site at which much of the technology used in the production 
of the Nation's nuclear weapons stockpile was developed, it has the capability to implement essentially all of 
the technologies considered in this EIS. However, much of this capability is limited to laboratory bench-scale 
operations suitable for initial development of the technology, but not for use as a production operation. 
Furthermore, Los Alamos National Laboratory's processing capability has been committed, for the most part, 
to other programs (e.g., to process the backlog of residues from Los Alamos' previous operations and to manage 
wastes from manufacture of plutonium components for nuclear weapons). As a result, DOE determined that 
much of the processing that might be performed on the Rocky Flats plutonium residues and scrub alloy could 
not reasonably be conducted at Los Alamos National Laboratory. Nevertheless, DOE concluded that Los 
Alamos National Laboratory should be considered for three processing technologies considered in this EIS 
(under Alternative 3 ). Scientists at the site developed the salt distillation technology being considered for 
separation of plutonium oxide from certain pyrochemical salts. The site has the experience needed to apply 
this processing technology and, therefore, is considered in this EIS for salt distillation. Los Alamos National 
Laboratory is also being considered for acid dissolution and water leach of direct oxide reduction salts because 
of its experience with salt processing and Rocky Flats' limited capability for processing aqueous waste. 

Processing of salt residues at Los Alamos National Laboratory would be conducted in Plutonium Facility-4 in 
Technical Area 55. This facility is a two-story laboratory, designated as a nonreactor nuclear facility. It was 
built to comply with seismic standards for Safeguards Category-! buildings. 

Lawrence Livermore National Laboratory 

Lawrence Livermore National Laboratory has also developed technologies for use in the production of nuclear 
weapons, but the site has facility capacity and capability limitations similar to those discussed above for Los 
Alamos National Laboratory. In addition, Lawrence Livermore National Laboratory is subject to constraints 
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imposed by an existing agreement with the State of California that limits the amount of plutonium that may 
be present at the site at any one time. This limitation would require that most, if not all, of any residues 
processed at Lawrence Livermore National Laboratory be shipped to another DOE site for storage prior to 
disposal. This requirement would result in additional shipment preparation and transportation impacts, without 
any advantage to offset such effects. As a result, DOE has eliminated Lawrence Livermore National Laboratory 
from further consideration as a site for the processing of Rocky Flats plutonium residues or scrub alloy. 

The maximum amounts of materials that could be processed under this EIS at each of the sites are given in Figure 
S-2. The breakdown by material category is given in Table S-3. 

2.3 PROCESS USED TO SCREEN AND SELECT PROCESSING TECHNOLOGIES FOR 
EVALUATION 

DOE used a screening process to identify a reasonable set of processing technologies for detailed evaluation in this 
EIS. The screening process assessed a wide range of potential processing technologies identified in several DOE 
studies, including the following: 

• Environmental Assessment, Finding of No Significant Impact, and Response to Comments- Solid Residue 
Treatment, Repackaging, and Storage, DOE/EA-1120, (April1996) 

• Rocky Flats Environmental Technology Site: Direct Disposal Trade Study for Plutonium-Bearing Residues 
(November 1995) 

• A series of trade studies on specific material categories prepared by the DOE Nuclear Material Stabilization 
Task Group. These are technical studies which evaluate "trade offs" of variables such as health impacts, 
amounts of wastes generated, and costs. The studies include: 

Plutonium Combustibles Trade Study (December 1996) 

Plutonium Salts Trade Study (February 1996) 

Plutonium Sand, Slag, and Crucible Trade Study (January 1997) 

Ash Residues End-State Trade Study (October 1996) 

Plutonium Scrub Alloy Trade Study (February 1996) 

• Residue Program Rebaselining: Phase I Recommendation for Rebaselining Salts, SS&C, and Graphite Fines 
(the Rocky Flats Rebaselining Study) (December 1996) 

• Residue Program Rebaselining: Phase II Recommendation for Rebaselining Ash, Combustibles, Fluorides, Sludges, 
Glass, and Firebrick and Inorganics (January 1997) 

After identifying a preliminary set of processing technologies from these studies, DOE screened the technologies 
further, using a set of criteria that included the following: 

• direct applicability of the technology to the particular material type, 

• maturity and timing of the technology so that processing could be accomplished in the 1998-2004 
timeframe within reasonable cost, 

• experience of the DOE site in employing the technology and availability of facilities and equipment, 

• minimization of the number of process steps to minimize worker exposures, and 

• amount of secondary wastes generated and appropriate secondary waste disposition methods. 

Next, several working sessions were held between DOE Headquarters and site technical and management 
representatives to better understand the suitability of the technologies to be applied to each material type, the 
experience of the sites with the technologies, and the capability of the sites to implement the technologies within 
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Figure S-2. Maximum Amounts of Plutonium Residues and Scrub Alloy That Could Be Processed at Each Site 

Rocky Flats Bulk (kg) Plutonium (kg) 

Ash 20,060 1,160 

Salts 14,900 1,000 

Combustibles 1,140 21 

Fluorides 315 142 

Filters 2,630 112 

Sludge 620 27 

Glass 133 5 

Graphite 1,880 97 

Inorganic 460 18 

Scrub Alloy 700 200 

Total -42,900 -2,800 

Savannah River Site Bulk (kg) Plutonium (kg) 

Ash 16,400 1,100 

Salts (after scrub) 3,210 964 

Fluorides 312 141 

Graphite 1,860 96.4 

Inorganic 444 17.5 

Scrub Alloy 700 200 

Total - 22,900 - 2,520 

Salts 15,400 992 

Notes: I kg equals 2.205 pounds 
Preprocessing at Rocky Flats generally reduces the amounts of material that would be sent to the 
Savannah River Site or to Los Alamos National Laboratory for processing. 

Table S-3. Maximum Amounts of Material (by Category) That Could Be Processed at Each Site 
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the desired timeframe. An attempt was made to select processes for evaluation in this EIS that included at least 
one process that did not involve plutonium separation and one that involved plutonium separation for each 
material category. These discussions, plus considerations of public comments received on the Draft EIS and 
additional information obtained as the result of further characterization of the residues and scrub alloy, were the 
bases for selecting the technologies included in this EIS. 

• Direct Applicability 
Maturity and Timing 
Process Steps 
Worker Exposures 
Site Experience 
Available Facilities 
Secondary Wastes 

Trade Studies 
Rocky Flats Solid Residue 
Environmental Assessment 
Rocky Flats Rebaselining 
Study 

Site-Specific Technology 
Screening 

More than 200 Material/ 
Technology Pairs 

Approximately 150 Material/ 
Technology Pairs 

______________ .,.---- -------------
DOE Headquarters 

and 
Site Consensus 

Screening 

122 Material/Technology 
Pairs 

2.4 DESCRIPTION OF PROCESSING TECHNOLOGIES (OPTIONS) 

This section presents a summary description of processing technologies evaluated in this EIS for the various material 
categories. With a few exceptions, material categories were evaluated using the processes included in the No 
Action Alternative (i.e., those processes included in the Solid Residue Environmental Assessment), one or more 
processes that do not include separation of plutonium from the material, one or more processes that include 
separation of plutonium from the material, and a combination of processes (as described in Alternative 4 ). Materials 
that were not evaluated for processes with plutonium separation were inorganic ash residues and certain sludge 
residues. Materials that were not considered for the combination of processing technologies were plutonium fluoride 
residues, Ful Flo filter media residues, and scrub alloy. Processing technologies that are applicable to each of the 
material categories and subcategories and DOE's preferred alternative are identified in Figure S-3. A brief overview 
of each of the technologies is presented in Figures S-4, S-5, S-6, and S-7. Figures S-8 through S-17 identify, for 
each material type, the paths from processing to ultimate disposition for the applicable processing technologies. 
Detailed descriptions of the processing technologies are contained in Chapter 2 and Appendix C of the Final 
EIS. 
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~ I Figure S-3. Processing Technologies by Material Category 

§ This figure should be reviewed in conjuction with Figures S-4 through 5-17. 
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There are two preferred processing technologies for processing high plutonium concentration DOR salt residues. The rationale for having two preferred processing technologies is given in 
Section 2.5 of this Summary. 

" Alternative 4 may require blending high plutonium concentration materials with similar low plutonium concentration materials or with inert materials to achieve plutonium concentrations 
below 10 percent. 

i!' 

~ g 
~ 
If 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Figure S-4. Processing Technologies for Alternative 1 -No Action (Stabilize and Store) 

Calcination- To provide a more chemically stable form of ash residues, calcination involves heating the ash residues in a 
furnace at 500°C (930°F) to convert reactive metals, carbon, and organics to oxides. This step would be necessary to place ash 
residues into a form suitable for cementation and subsequent packaging and storage. It would also be a first step in preparing ash 
residues for processing without plutonium separation (vitrification) or for shipment to the Savannah River Site for processing 
with plutonium separation. 

Cementation- An adaptation of the immobilization process widely used within DOE and the commercial industry and approved 
by the Environmental Protection Agency as a Best Demonstrated Available Technology for waste stabilization. After calcining 
the ash residues and crushing any oversize pieces (creating stabilized residue fines), the cementation process blends Portland 
cement and water with the ash residues, creating a solid material for packaging and storage. 

Pyro-Oxidation - A process that converts reactive metals in salt residues to oxides for a more chemically stable waste form. 
Pyrochemical salt residues and an oxidant would be placed in a crucible and heated in a furnace to about 800°C ( 1,4 70°F). The 
result would be a stabilized, solidified salt form ready for packaging and storage. This process would also be a first step in 
preparing pyrochemical salt residues for processing without plutonium separation (e.g., blending down) or for processing with 
plutonium separation, if necessary. 

Neutralization/Dry- A washing and drying process for combustible, filter media, and glass residues to remove nitrate 
contamination, neutralize any residual nitric acid and eliminate the potential flammability hazard. The residues would be 
washed in potassium hydroxide to convert the acid to potassium nitrate and water. Combustible solids would be separated from 
the nitrate solution, decanted, filtered, transferred to a drying pan, and dried under a vacuum at 80°C ( 176°F) for 2 hours. The 
result would be a neutralized dry solid ready for packaging and storage. The spent neutralization solution would go to the site's 
wastewater treatment process. 

Thermal Desorption/Steam Passivation- A heating process that removes the organic solvent contaminants from combustible 
residues and converts plutonium fines in the residues to plutonium oxide. Batches of combustible residues would be heated to 
80°C ( 1 76°F) for 2 hours under reduced pressure to volatilize the organic solvent contaminants. Offgases would be collected on 
granulated activated charcoal. Then, low temperature steam would be injected for 1 hour to oxidize any plutonium fines present 
in the residue. Upon cooling, dry absorbent would be added to dry the wet matrix, and the result would be a shredded 
combustible waste and absorbent ready for packaging and storage. 

Repackaging- The transferring of residues or scrub alloy into more sturdy containers. Under Alternative 1, this includes the 
direct repackaging of the dry combustible residues, graphite residues, inorganic residues, and scrub alloy that are presently in a 
physical or chemical form that requires repackaging, but no additional processing, to meet interim safe storage criteria. 
Repackaging would be conducted in gloveboxes and consists of unpacking the existing storage drums and the plastic bags inside 
the drums, sorting the residues, and repackaging them into metal containers. After packaging and nondestructive assay, the 

metal containers would be staged inside 208-liter (55-gallon) drums, for safe interim storage. 

Acid Dissolution/Plutonium Oxide Recovery - Conducted in a glove box, this process dissolves plutonium fluorides into a slurry, 
followed by precipitation and filtration of plutonium oxalate. That precipitate would be calcined and packaged as plutonium 
oxide. The filtrate from the oxalate precipitation is processed with magnesium hydroxide to precipitate the plutonium 
remaining in the solution. The magnesium hydroxide contaminated with plutonium would then be removed and calcined, 
resulting in a stabilized form for packaging and storage. 

Filtration/Dry -A process used on sludge residues to remove any excess liquid and dry the remaining material by mixing with an 
absorbent. First, unwanted materials in the sludge (plastics, metals, or free liquids) would be removed and managed 
appropriately. After decanting, the sludge would be packed, along with absorbent for drying, into metal containers and sealed for 
packaging into pipe components and drums for storage. 
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Figure S-5. Processing Technologies for Alternative 2- Processing without Plutonium Separation 

Cementation - As a processing technology for graphite residues, this would be the same process used in Alternative 1 (No 
Action • Stabilize and Store) for ash residues. In this case, cementation would result in an acceptable waste form for WIPP 
disposal for graphite molds, scarfed graphite molds, coarse graphite, and coarse firebrick. 

CalcinationNitrification -An immobilization process similar in concept to calcination in which the residues would be heated 
in a furnace to produce a vitrified solid material. The process would be conducted in gloveboxes, where a siliceous material 
called "frit" would be added to the residues, and the material would be heated in a muffle furnace at temperatures between 
700°C and 1 ,300°C (1 ,290°F- 2,370°F) for about 4 hours. The result would be a stable, glassified (vitrified) monolith that fits 
into an 8 x 10 inch metal can. This process could be applied to several categories of residues (ash, filter media, sludge, glass, 
graphite, and inorganic) and the scrub alloy. Scrub alloy would be first converted to an oxide by burning and calcining at 600°C 
(1,110°F) and 1,000°C (1,830°F), respectively. Then the calcined material would be blended with sufficient glass frit to make a 
product that would satisfy the safeguards termination limits, and heated in a furnace to a temperature of 700°C - 1 ,300°C 
(1 ,290°F • 2,3 70°F). The end product would consist of a vitrified monolith containing less than 5 percent plutonium. 

Blend Down- A process for diluting the concentration of plutonium in all categories of plutonium residues (but not scrub 
alloy) so that each container would meet safeguards termination limits. An inert material, such as uranium oxide, salt, or 
magnesium oxide, would be added to create a mixture of materials with a smaller weight percentage of plutonium. Residues with 
a plutonium concentration below the safeguards termination limit may also be used. The dilution would initially create a larger 
waste mixture, which would then be reduced into smaller batches and calcined at 900°C ( 1 ,650°F). Calcination would 
eliminate water and oxidize any carbon or organic compounds into carbon dioxide. 

Cold Ceramification - A process that stabilizes incinerator ash residues by converting them into chemically bonded phosphate 
ceramics. The process would result in an acceptable waste form for disposal at WIPP after repackaging. 

Digestion (Catalytic Chemical Oxidation or Detox Process)- A process used to digest organic materials in combustible 
residues. The process uses catalysts, dissolved in acid, to oxidize organic materials and to dissolve metals associated with the 
residues. The metals, including plutonium, would be converted to metal oxides by boiling down the solution. The residual 
metal oxides would be placed in containers for storage pending disposal at the WIPP. 

Sonic Wash - A process to physically separate plutonium from combustible, filter media, and glass residues using sound waves. 
The materials would be shredded, lowered into a sonic wash unit containing a weak caustic solution, and agitated by sound 
waves. The sonic agitation would dislodge a portion of the transuranic oxides and other higher-density materials from the 
surfaces of the matrix. The dislodged materials would settle to the bottom, and the washed matrix would be dried and 
repackaged for shipment to WIPP for disposal. The settled transuranic-laden materials or sludges would be filtered from the 
wash, dried and stored until they could be batched for immobilization (vitrification for combustible and filter media residues and 
calcining for glass residues). The immobilized settlings would be packaged for ultimate disposal. The effluent streams from the 
filtration and rinsing steps would be evaporated and recycled back to the sonic wash unit. 
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Figure S-6. Processing Technologies for Alternative 3 - Processing with Plutonium Separation 

Acid Dissolution/Plutonium Oxide Recovery at Rocky Flats - A process to recover plutonium from plutonium fluoride residues and 
sludge residues by dissolving them in nitric acid and precipitating the plutonium with oxalic acid. The resulting plutonium oxalate slurry 
would be filtered to separate plutonium oxalate and a filtrate. Magnesium hydroxide would be added to the filtrate to precipitate any 
remaining plutonium. The magnesium hydroxide would be filtered, calcined at 450°C (840°F), and packaged for interim storage and 
ultimate disposal at WIPP. The plutonium oxalate filter cake would be calcined at 450°C (840°F) until it results in a dry plutonium 
oxide cake, which would be packaged and temporarily stored until it could be calcined at 1 ,000°C ( 1 ,830°F) to remove volatile 
constituents. The recalcined plutonium oxide would then be repackaged to meet DOE standards for interim storage pending disposition 
in accordance with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact Statement. 

Acid Dissolution/Plutonium Oxide Recovery at Los Alamos National Laboratory- A process to recover plutonium from direct oxide 
reduction salt residues. The residue would be first dissolved in concentrated hydrochloric acid and then the plutonium and americium 
would be separated from the salt matrix by solvent extraction using tributylphosphate in dodecane. After separation of the aqueous and 
organic layers, the organic phase would be stripped of plutonium using dilute hydrochloric acid and the aqueous phase would be stored 
pending further processing. Addition of oxalic acid to the plutonium-bearing solution would cause plutonium to precipitate as 
plutonium oxalate. The resulting plutonium oxalate slurry would be filtered and calcined at 400°C (750°F) to decompose plutonium 
oxalate to plutonium oxide, which would be packaged and temporarily stored until it could be calcined at 1,000°C (l,830°F) to remove 
volatile constituents. The recalcined plutonium oxide would then be repackaged to meet DOE standards for interim storage pending 
disposition in accordance with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact Statement. 
Magnesium hydroxide would be added to the filtrate from oxalate precipitation and the aqueous phase from solvent extraction to 
precipitate any remaining plutonium in those solutions. This material would be filtered, calcined at 450°C (840°F), packaged, and 
stored for shipment to WIPP as transuranic waste. 

Purex Process/Plutonium Metal or Oxide Recovery -A process developed for plutonium extraction and recovery. It would use a 
Canyon facility at the Savannah River Site to process ash residues (except for graphite fines and inorganic ash), plutonium fluoride, and 
scrub alloy. These materials would be dissolved in nitric acid and separated into a waste fraction and a plutonium-bearing fraction. The 
waste fraction would be added to the Site's high-level waste storage system, where solids would be vitrified with other high-level wastes at 
the Defense Waste Processing Facility, and residual liquids would be solidified as saltstone. The plutonium-bearing fraction would be 
transferred to a finishing line (FB/HB), precipitated and converted to stable oxide or metal, and packaged to meet DOE standards for 
interim storage pending disposition in accordance with decisions to be reached under the Surplus Plutonium Disposition Environmental 
Impact Statement. 

Mediated Electrochemical Oxidation- Similar to the Purex and acid dissolution/plutonium oxide recovery processes described above, 
but would also use oxidized silver ions generated in an electrochemical cell to catalyze the dissolution of normally unreactive plutonium 
compounds. Undissolved materials remaining after mediated electrochemical oxidation processing would be removed by filtration, dried, 
and packaged for shipment to WIPP for disposal as transuranic wastes. Plutonium dissolved in the nitric acid/silver nitrate solution 
would be processed differently, however, depending on the nature of the materials and the facilities available for processing it. 

Plutonium from mediated electrochemical oxidation dissolution of graphite and inorganic residues at the Savannah River Site and from 
mediated electrochemical oxidation processing of all ash residues would be processed through the Purex system. Here the plutonium 
would be reduced to metallic or oxide form and packaged to meet DOE standards for interim storage pending disposition in accordance 
with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact Statement. Plutonium-bearing solutions 
from mediated electrochemical oxidation-treated glass and inorganic residues at Rocky Flats, as well as from mediated electrochemical 
oxidation-treated combustible waste, filter media, and graphite residues, would be treated with oxalic acid to precipitate the plutonium as 
an oxalate. This oxalate would then be calcined, recalcined, and packaged for long-term storage using the same plutonium oxide 
recovery process described above under the acid dissolution alternative. 

Salt Distillation- A process that separates transuranic materials from a potassium chloride or sodium chloride salt matrix by using a 
special furnace to distill these salts away from any metal oxides in the matrix. The salt matrix would first be pyro-oxidized, as described 
in Alternative 1 (No Action- Stabilize and Store), and then heated under vacuum in the distillation furnace to about 950°C (1, 740°F) 
for about 6 hours. The distilled salts would be stored for ultimate disposition at WIPP. The metal oxides and undistilled salts, such as 
calcium chloride, would be calcined at 1,000°C (l,830°F) for 4 hours and packaged for interim storage pending disposition in accordance 
with decisions to be reached under the Surplus Plutonium Disposition Environmentallmpact Statement. Salt distillation would be used 
only for salt residues from pyrochemical processing, such as electrorefining and molten salt extraction. 

(continued) 
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Figure S-6. Processing Technologies for Alternative 3- Processing with Plutonium Separation (continued} 

Salt Scrub -A process that recovers plutonium from salt residues by heating them in a crucible with magnesium and aluminum, or 
gallium and calcium, inside a glovebox furnace. The magnesium or calcium would reduce any plutonium and americium chlorides in 
these residues to metallic form, allowing the metals to be extracted in an alloy with the aluminum or gallium. Heated to 800°C 
(I ,4 70°F) for 2 hours, this alloy (called scrub alloy) would separate from the salts and form a metallic button at the bottom of the 
crucible. After cooling, the scrub alloy button would be sent to the Savannah River Site for Purex processing, as described above, to 
reduce the plutonium to metal or oxide, and packaged to meet DOE standards for interim storage pending disposition in accordance 
with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact Statement. The residual salts removed 
from the crucible would be hatched to meet safeguards termination limits and pyro-oxidized as described above to stabilize any reactive 
metals before packaging and shipment to WIPP for disposal. Salt scrubbing would remove plutonium from calcium chloride, as well as 
sodium chloride/potassium residues. 

Water Leach- A dissolution process to recover plutonium from pyrochemical salts using water leach. The salt would be first pyro
oxidized, if necessary, as discussed under Alternative 1 (No Action -Stabilize and Store), then placed in a leaching vessel with water 
added. Because the pyro-oxidation process produces an excess of sodium oxide, the resulting solution would be alkaline. The alkaline 
slurry would then be vacuum-filtered, leaving a damp solid filter cake of plutonium/americium oxide, which would then be calcined at 
1 ,000°C ( 1 ,830°F) for 4 hours to remove any remaining volatile materials. The oxide material would be packaged for interim storage 
pending disposition in accordance with decisions to be reached under the Surplus Plutonium Disposition Environmental Impact 
Statement. The filtrate would be evaporated, leaving a lean salt that would be packaged according to WIPP waste acceptance criteria 
and placed in interim storage pending disposal at WIPP. 
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Figure S-7. Processing Technologies for Alternative 4- Combination of Processing Technologiesa 

Calcination- To provide a more chemically stable form of ash residues, calcination involves heating the ash residues in a 
furnace at 500°C (930°F) to convert reactive metals, carbon, and organics to oxides. This step would be necessary to place ash 
residues into a form suitable for cementation and subsequent packaging and shipment to WIPP. 

Cementation- An adaptation of the immobilization process widely used within DOE and the commercial industry and 
approved by the Environmental Protection Agency as a Best Demonstrated Available Technology for waste stabilization. After 
calcining the ash residues and crushing any oversize pieces (creating stabilized residue fines), the cementation process blends 
Portland cement and water with the ash residues, creating a solid material for packaging and shipment to WIPP. 

Neutralization/Dry - A washing and drying process for combustible, filter media, and glass residues to remove nitrate 
contamination, neutralize any residual nitric acid and eliminate the potential flammability hazard. The residues would be 
washed in potassium hydroxide to convert the acid to potassium nitrate and water. Combustible solids would be separated from 
the nitrate solution, decanted, filtered, transferred to a drying pan, and dried under a vacuum at 80°C (176°F) for 2 hours. The 
result would be a neutralized dry solid ready for packaging and shipment to WIPP. The spent neutralization solution would go 
through the site's wastewater treatment process. 

Thennal Desorption/Steam Passivation- A heating process that removes the organic solvent contaminants from combustible 
residues and converts plutonium fines in the residues to plutonium oxide. Batches of combustible residues would be heated to 
80°C (176°F) for 2 hours under reduced pressure to volatilize the organic solvent contaminants. Offgases would be collected on 
granulated activated charcoal. Then, low temperature steam would be injected for 1 hour to oxidize any plutonium fines present 
in the residue. Upon cooling, dry absorbent would be added to dry the wet matrix, and the result would be a shredded 
combustible waste and absorbent ready for packaging and shipment to WIPP. 

Repackaging -The transferring of residues into more sturdy containers. Under Alternative 4, this includes, if necessary, the 
combining of above-10-percent-plutonium material with below-10-percent-plutonium material or inert material to reach a 
mixture containing no higher than 10 percent plutonium and subsequent repackaging of the ash, pyrochemical salts, 
combustibles, filter media, sludges, graphite, and inorganics, with no additional processing, to meet shipping requirements for 
WIPP disposal. Pyrochemical salts will be pyro-oxidized (as necessary) prior to blending. Blending and repackaging would be 
conducted in glove boxes and consist of unpacking the existing storage containers, sorting and combining the residues, one waste 
stream at a time, as described above, and repackaging them either in metal containers or plastic bags, as appropriate. After 
packaging and non-destructive assay, the metal containers would be placed inside pipe components (with the exception of 
certain residues, such as combustibles) and loaded into drums. The plastic bags would be loaded into drums and then non
destructively assayed. Both sets of drums would then be ready for shipment to WIPP. 

Filtration/Dry - A process used on sludge residues to remove any excess liquid and dry the remaining material by mixing with 
an absorbent. First, unwanted materials in the sludge (plastics, metals, or free liquids) would be removed and managed 
appropriately. After decanting, the sludge would be packed, along with absorbent for drying, into metal containers and sealed 
for packaging into pipe components and drums for shipment to WIPP. 

• In order to receive a variance to safeguards termination limits, materials would be blended down, as necessary, to reduce their plutonium 
concentrations to less than 1 0 percent. 
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2.5 PREFERRED ALTERNATIVE 

DOE has identified a preferred technology/site option for processing each category of Rocky Flats plutonium residues 
and the scrub alloy addressed in this EIS. The material categories and preferred processing technologies are listed 
in Table S-4. Taken as a group, the compilation of the preferred technology/site processing technologies constitutes 
the Preferred Alternative for this EIS. The detailed rationale for selecting each of the preferred technologies is 
provided in Section 2.4 of the Final EIS. 

Under the Preferred Alternative, all materials would be processed at Rocky Flats except for sand, slag, and crucible; 
certain direct oxide reduction salts; fluoride residues; and scrub alloy. The salts would be processed at Los Alamos 
National Laboratory (up to 727 kg [1,603lb] of bulk, containing 139 kg [306lb] of plutonium). The other materials 
would be processed at the Savannah River Site ( 4,077 kg [8,988lb] of bulk containing 4 70 kg [1 ,036lb] of plutonium). 

As shown in Table S-4, DOE's Preferred Alternative includes processing technologies for several material categories 
that would involve separation of plutonium from the materials as plutonium metal or oxide at either the Savannah 
River Site or Los Alamos National Laboratory. These sites have unique facilities and processing expertise for 
separating plutonium from certain categories of the residues and scrub alloy that are not available at Rocky Flats. 
The processing technologies involving separation are preferred not only because they would allow DOE to stabilize 
the residues and scrub alloy (to address near-term health and safety issues associated with storage of the materials), 
and would convert the materials into forms that would allow their disposal or other disposition (thus eliminating 
the continuing health and safety risks that would be associated with their continued storage), but would also 
address health and safety concerns related to the increased worker radiation doses associated with the non-separation 
processing technologies for these categories of residues and scrub alloy. The Savannah River Site facilities for the 
separation of plutonium include the F-Canyon, FB-Line, H-Canyon, and the HB-Line. Use of these facilities, 
some of which are designed for remote operation, would result in lower worker radiation exposure than use of the 
glove box facilities at Rocky Flats, low technical uncertainty, or low cost. Separation of plutonium from pyrochemical 
salt residues at Los Alamos National Laboratory would not be remote-handled, but would involve much shorter 
periods of exposure to the residues than would the nonseparation technology. 

Also as shown in Table S-4, there are two preferred processing technologies for the direct oxide reduction salt 
residues with Item Description Codes (IDCs) 365, 413, 417, and 427. This is because these IDCs contain salt 
residues with high concentrations of plutonium and others with lower plutonium concentrations. The two preferred 
processing technologies for these IOCs are: ( 1) preprocessing at Rocky Flats followed by acid dissolution/plutonium 
oxide recovery at the Los Alamos National Laboratory for the high plutonium concentration salts and (2) pyro
oxidation (if necessary) followed by repackaging (with blending, if necessary) at Rocky Flats for the remaining salts 
in these IOCs. 

DOE believes that there are only about 306 kg (675 lb) of high plutonium concentration salt residues from IOCs 
365, 413, 417, and 427 that would need to be processed at Los Alamos National Laboratory. Material that would 
need to be processed at Los Alamos National Laboratory would include material that was not granular or would not 
easily be finely ground (e.g., material in solid clumps). There is the possibility that additional material beyond the 
306 kg might be identified upon physical inspection of the containers, and a small quantity of additional material 
could also come from other direct oxide reduction salt IDCs. Given this uncertainty, DOE has analyzed the 
environmental impacts of processing up to 72 7 kg (1 ,603 lb) of direct oxide reduction salts at the Los Alamos 
National Laboratory using the acid dissolution/plutonium oxide recovery process. After processing, the plutonium 
oxides would be stored at Los Alamos National Laboratory in accordance with the Record of Decision that was 
issued after completion of the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement until it would be disposed of in accordance with decisions to be made after completion 
of the Surplus Plutonium Disposition Environmental Impact Statement. The transuranic waste generated during 
processing would be shipped to WIPP for disposal. 

Direct oxide reduction salts from IDCs 365,413,417, and 427 that would not be processed at Los Alamos National 
Laboratory using acid dissolution/plutonium oxide recovery would be processed at Rocky Flats using pyro-oxidation/ 
repackaging and prepared for shipment to WIPP for disposal. 
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Table S-4. Preferred Processing Technology for Each Material Category 

MATERIAL PREFERRED PROCESSING TECHNOLOGY 

ASH RESIDUES 

Incinerator Ash Residues Repackage at 1\ocky Flats under Alternative 4 (See Section 2.4.1 of the EIS) 

Sand, Slag, and Crucible Residues Purex Process at the Savannah River Site under Alternative 3 (See Section 2.4.1 of the EIS) 

Graphite Fines Residues Repackage at Rocky Flats under Alternative 4 (See Section 2.4.1 of the EIS) 

Inorganic Ash Residues Repackage at Rocky Flats under Alternative 4 (See Section 2.4.1 of the EIS) 

PYROCHEMICAL SALT RESIDUES 

Molten Salt Extraction/Electrorefining (I DC 409) Repackage at Rocky Flats under Alternative 4 (See Section 2.4.2 of the EIS) 

Molten Salt Extraction/Electrorefining (all others) Repackage at Rocky Flats under Alternative 4 (See Section 2.4.2 of the EIS) 

Direct Oxide Reduction Salt Residues Repackage at Rocky Flats under Alternative 4 and Acid Dissolution/Plutonium Oxide Recovery 
(IDCs 365,413,417, and 427)• at Los Alamos National Laboratory under Alternative 3 (See Section 2.4.2 of the EIS) 

Direct Oxide Reduction Salts (all others) Repackage at Rocky Flats under Alternative 4 (See Section 2.4.2 of the EIS) 

COMBUSTIBLE RESIDUES 

Aqueous-Contaminated Neutralize/Dry at Rocky Flats under Alternative 4 (See Section 2.4.3 of the EIS) 

Organic-Contaminated Thermal Desorption/Steam Passivation at Rocky Flats under Alternative 4 
(See Section 2.4.3 of the EIS) 

Dry Repackage at Rocky Flats under Alternative 4 (See Section 2.4.3 of the EIS) 

PLUTONIUM FLUORIDE RESIDUES Purex Process at the Savannah River Site under Alternative 3 (See Section 2.4.4 of the EIS) 

FILTER MEDIA RESIDUES 

Ful Flo Filter (IDC 331) Blend Down at Rocky Flats under Alternative 2 (See Section 2.4.5 of the EIS) 

HEPA Filters (IDC 338 only) Neutralize/Dry at Rocky Flats under Alternative 4 (See Section 2.4.5 of the EIS) 

HEPA Filters (all others) Repackage at Rocky Flats under Alternative 4 (See Section 2.4.5 of the EIS) 

SLUDGE RESIDUES 

IDCs 089, 099, and 332 Repackage at Rocky Flats under Alternative 4 (See Section 2.4.6 of the EIS) 

All Other Sludge Residues Filter/Dry at Rocky Flats under Alternative 4 (See Section 2.4.6 of the EIS) 

GLASS RESIDUES Neutralize/Dry at Rocky Flats under Alternative 4 (See Section 2.4.7 of the EIS) 

GRAPHITE RESIDUES Repackage at Rocky Flats under Alternative 4 (See Section 2.4.8 of the EIS) 

INORGANIC (Metal & Other) RESIDUES Repackaging at Rocky Flats under Alternative 4 (See Section 2.4.9 of the EIS) 

SCRUB ALLOY Purex Process at the Savannah River Site under Alternative 3 (See Section 2.4.10 of the EIS) 

• There are two preferred processing technologies for processing these high plutonium concentration direct oxide reduction salt residues 
(IDCs 3 65, 413 , 417, and 4 27) . The rationale for having two preferred processing technologies is given in the text of this section. 
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2.6 STORAGE METHODS 

This EIS discusses storage of two categories of materials: ( 1) plutonium residues and scrub alloy and ( 2) plutonium 
metal and oxides. The storage methods for these materials are described below. 

2.6. 1 Storage of Plutonium Residues and Scrub Alloy 

Plutonium residues and scrub alloy are stored in accordance with OOE guidance contained in Criteria for Interim 
Safe Storage of Plutonium~Bearing Solid Material. This guidance is included as an addendum to the DOE 
Implementation Plan for the Defense Nuclear Facilities Safety Board's Recommendation 94-1, dated February 28, 
1995, which addresses remediation in the defense nuclear facilities complex. 

Processed residues and scrub alloy, containing less than 50 percent plutonium by weight, are packaged in storage 
containers that provide multiple barriers. While in the glovebox, the material is placed into "produce cans," 
which are small sealed cans similar to those used for storage of food products. The "produce cans" are then sealed 
inside plastic "bagout bags" as they are removed from the glovebox. The next layer of containment is the "pipe 
component" (with the exception of certain residues such as combustibles), which is a flanged stainless-steel pipe 
measuring 15- 30 centimeters (6 • 12 inches) in diameter. A lid bolted to the flange allows the residue material to 
be sealed within the pipe, which is then placed inside a 208-liter (55-gallon) storage drum. (See figure below.) 
Processes from Alternatives 2, 3, and 4 would produce stabilized residues and transuranic waste that may be packaged 
in this way. When ready for transport to WIPP, the drums would then be placed into the TRUPACT-II container, 
which is the Nuclear Regulatory Commission-certified and Department of Transportation-approved shipping 
container. (Section 2.8.1 of the Final EIS provides more details.) The TRUPACT-II loading limit for transport to 
WIPP is 2,800 fissile gram equivalents of plutonium-239. 

Residues and scrub alloy awaiting transfer to another onsite facility or an offsite facility (Savannah River Site 
or Los Alamos National Laboratory) for further processing would be stored temporarily in one of a number 
of double-containment, intrasite packagings. Prior to shipment offsite, the double-contained packages would 
be placed into shielded containers authorized by DOE and the Department of Transportation for shipment. 
(See Section 2.8 of this Summary.) 

2.6.2 Storage of Plutonium Metal and Oxides 

Processing the residues and scrub alloy under Alternative 3 would result in stabilized plutonium metal or oxide, 
which would be placed into safe and secure storage pending disposition in accordance with decisions to be reached 
under the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact 
Statement and the Surplus Plutonium Disposition Environmental Impact Statement. 

Safe long-term storage of plutonium metal and oxide is addressed by OOE-STD-3013-96, DOE Standard: Criteria 
for Preparing and Packaging Plutonium Metals and Oxides for Long~ Term Storage (September 1996). This standard 
establishes criteria for packaging plutonium metals and stabilized plutonium oxides to ensure safe storage for at 
least 50 years. The standard applies to packaging for storage of plutonium metals, alloys, and oxides that contain 
at least 50 percent plutonium by mass. To meet the standard, materials containing plutonium must be in stable 
forms and must be packaged in containers designed to maintain their integrity both under normal storage conditions 
and during handling accidents. 

To ensure safe storage conditions, OOE has issued guidance that plutonium should not be stored in the form of 
plutonium solutions, metal turnings, or particles with a specific surface area greater than one square centimeter 
per gram. Plutonium metal items should be free of hazardous or pyrophoric materials or corrosion products. Plutonium 
oxides should be stabilized at 1 ,000°C ( 1 ,830°F) for 1 hour. In packaging, no plastic should contact plutonium 
metal or oxide, and metal should be packaged in as dry and inert an atmosphere as possible. Existing metal 
packages should be inspected for external corrosion, and packages containing more than 0.5 kg ( 1.1 lb) plutonium 
metal should be weighed annually. 

Summary 39 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Department of Transportation 17C Drum with 15 em (6 in) Residue Container 

Locking Ring 

Carbon Composite Filter 

_114--- Drum Lid 

Fiberboard Packing 

.a:oL..-II!f--- Fiberboard Packing 

' 

' 

Carbon Composite Filter 

LHting Ring 

/Container Lid 

I I I 
1 1 Heat-Sealed Produce Cans 

in Taped Bagout Bags 

0-Ring 

Container Base 

DOT 17C Drum (208-liter/55-gallon Drum) 

2-Part Bonded Assembly 
Plywood, Fiberboard 

2.7 DISPOSAL OR OTHER DISPOSITION 

This section provides an overview of the disposition paths for the processed residues and scrub alloy covered by this 
EIS and for any separated plutonium that would occur under Alternative 3. The impacts of disposition are evaluated 
in other EISs that address the disposal of transuranic waste at WIPP and disposition of surplus plutonium and, thus, 
are not evaluated in this EIS. However, disposal in WIPP of scrub alloy (from which the plutonium has not been 
separated) would require additional NEPA review because the transuranic waste generated during its processing 
was not analyzed in the WIPP Disposal Phase Final Supplemental EIS. Such disposal may also require changes to 
current legal limitations on WIPP. 

Under the No Action Alternative, no material would be prepared sufficiently to allow its disposition, as discussed 
in more detail in Section 1 of this Summary. Under the other alternatives, materials processing would result in 
transuranic waste that could be transported to WIPP for disposal. The environmental impacts of shipping transuranic 
waste to WIPP and the impacts of disposal at that site are covered in the Waste Isolation Pilot Plant Disposal Phase, 
Final Supplemental Environmental Impact Statement (DOE/EIS-0026-S-2, September 1997). Transportation impacts 
are summarized and are incorporated by reference in this EIS (see Appendix E, Section E.6.1). 

Alternative 3 (Process with Plutonium Separation) analyzes processing that separates the plutonium from the 
waste material and concentrates it so residual material meets the safeguards termination limits for disposal at 
WIPP, while the separated and concentrated plutonium is placed in safe and secure storage pending ultimate 
disposition. In the Record of Decision for the Storage and Disposition of Weapons-Usable Fissile Materials Final 
Programmatic Environmental Impact Statement (DOE/EIS-0229) described in Section 1.5.6 of the Final EIS, DOE 
decided to pursue a twofold strategy for disposition of surplus weapons usable plutonium: ( 1) immobilization of 
some (and potentially all) of the plutonium in a glass or ceramic material for disposal in a monitored geologic 
repository pursuant to the Nuclear Waste Policy Act; and (2) burning of some of the plutonium as mixed oxide 
(MOX) fuel in existing, domestic, commercial reactors, with subsequent disposal of the spent fuel in a monitored 
geologic repository pursuant to the Nuclear Waste Policy Act. In July 1998, DOE published a Draft EIS on Surplus 
Plutonium Disposition, described in Section 1.5.7 of the Final EIS, that analyzes the impacts of implementing 
this plutonium strategy. Any plutonium separated under any alternative analyzed in this EIS would be disposed 
of using the immobilization process. 
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During the process to separate plutonium, some low-level waste and other material managed as high-level waste 
may be produced. These wastes would be managed according to the waste management practices for these waste 
types at the processing site. 

2.8 TRANSPORTATION FOR OFFSITE PROCESSING 

Transportation of plutonium residues or scrub alloy to other sites for processing would not occur under Alternative 1 
(No Action - Stabilize and Store), Alternative 2 (Processing without Plutonium Separation) or Alternative 4 
(Combination of Processing Technologies) because all processing would occur at Rocky Flats. Under Alternative 3 
(Processing with Plutonium Separation), however, some plutonium residues and scrub alloy would be transported 
to other DOE sites for processing that involves plutonium separation. 

The number of inter-site shipments that could potentially be sent to the Savannah River Site or Los Alamos 
National Laboratory under Alternative 3 for each processing technology is shown in Table S-5. These shipments 
cannot be added to obtain the total shipments because that would lead to double counting of some shipments. 
Incinerator ash may be processed using either the Purex process or the mediated electrochemical oxidation process 
at the Savannah River Site. Accordingly, the number of shipments of this material is given for both processes. In 
addition, processing of direct oxide reduction salts may result in shipments to Los Alamos National Laboratory (as 
residues) or to the Savannah River Site (as scrub alloy, following salt scrub at Rocky Flats). Table S-5 also shows 
the number of shipments under the Preferred Alternative. Under the Preferred Alternative, Rocky Flats would 
make only 39 shipments to the Savannah River Site (26 for sand, slag, and crucible residues; 7 for plutonium 
fluoride residues; and 6 for scrub alloy) and 3 shipments to Los Alamos National Laboratory (for high plutonium 
concentration direct oxide reduction salt residues). 

DOE provides a level of safety and health for DOE transportation operations that is equivalent to or greater than 
that provided by compliance with applicable Federal, State, Tribal, and local regulations. In addition to meeting 
applicable shipping containment and confinement requirements in 10 Code of Federal Regulations (CFR) Part 71 
and 49 CFR, packaging for transport of this material must be certified separately by DOE. 

Plutonium residues and scrub alloy have been shipped safely for 25 years. During the weapons production years 
(1960s to 1989), about 70 truck shipments (3,800 kg or 8,400 lb) were made from Rocky Flats to the Savannah 
River Site. These shipments were made using the same Transportation Safeguards System used for transporting 
nuclear weapons and weapon components. This same transportation system could be used in shipments of Rocky 
Flats plutonium residues and scrub alloy. DOE is also evaluating the possible use of a commercial transportation 
system for transporting a portion of these materials. The analyses in this EIS are based on a set of assumptions that 
conservatively bound the impacts that would result from use of either the Transportation Safeguards System or 
commercial carriers. Experience has shown that typical radiation levels for these shipments are below regulatory 
limits. This is due to several factors: ( 1) most of the radiation emitted from plutonium is alpha radiation, which 
cannot penetrate the container walls; (2) plutonium residues would be preprocessed/repackaged prior to shipment, 
and (3) the transport system, which includes containers, transportation packaging, and special transporter, provides 
multiple layers of containment. 

Four aspects of ground transportation are discussed in the following sections: ( 1) transportation packaging system, 
(2) the "Safe Secure Trailer" system, (3) route selection process for offsite shipments, and ( 4) emergency management 
considerations. 
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Table S-5. Number of Inter-Site Shipments Under Alternative 3 and Under the Preferred Alternative 

MATERIAL CATEGORY PROCESS/SITE 

Incinerator Ash and Firebrick Purex at Savannah River Site 
Fines* Residues Mediated Electrochemical Oxidation at Savannah River Site 

Sand, Slag, and Crucible Purex at Savannah River Site 
Residues 

Graphite Fines Residues Mediated Electrochemical Oxidation at Savannah River Site 

Molten Salt Extraction/ Salt Distillation at LANL- IDC 409 
Electrorefining Salt Residues Salt Distillation at LANL - All Other IDCs 

Purex at Savannah River Site (following scrub) - IDC 409 
Purex at Savannah River Site (following scrub)- All Other 

IDCs 

Direct Oxide Reduction Salt Acid Dissolution or Water Leach at LANL- IDCs 365, 413, 
Residues 417, and 427 

Acid Dissolution or Water Leach at LANL - All Other IDCs 
Purex at Savannah River Site (following scrub) - IDCs 365, 

413,417, and 427 
Purex at Savannah River Site (following scrub) -All Other 

IDCs 

Combustible Residues Not Shipped 

Plutonium Fluoride Residues Purex at Savannah River Site 

Filter Media Residues Not Shipped 

Sludge Residues Not Shipped 

Glass Residues Not Shipped 

Graphite Residues Mediated Electrochemical Oxidation at Savannah River Site 

Inorganic (Metal and Others) Mediated Electrochemical Oxidation at Savannah River Site 
Residues 

Existing Scrub Alloy Purex at Savannah River Site 

* Firebrick fines would not be processed by the Purex process 

LANL = Los Alamos National Laboratory 

IDC =Item Description Code 
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2.8. 1 TRANSPORTATION PACKAGING 

The containers that would be used by OOE for shipping residues and scrub alloy for offsite processing are authorized 
or certified by the Department ofT ransportation, the Department of Energy, or the Nuclear Regulatory Commission. 
They are known by regulation as "Type B" packaging. In general, scrub alloy and plutonium~bearing residues 
would be shipped in packaging such as 9968, 9975, or 6M containers {see the schematic diagrams). Two typical 
Type B designs that would be used for shipments under this EIS are illustrated below. 

Type B packaging is made up of several components and is designed to reduce the risk of material dispersal, radiation 
exposure, or criticality. In addition to meeting Nuclear Regulatory Commission~specified standards demonstrating 
it can withstand normal conditions of transport without loss or dispersal of its radioactive contents, the Type B 
container used for OOE shipments must also be designed to survive certain severe hypothetical accident conditions 
that demonstrate by testing or analysis resistance to impact, puncture, fire, and water submersion. These hypothetical 
accident conditions do not duplicate accident environments but, rather, are defined so that they produce damage 
equivalent to extreme and unlikely accidents. The sequence of tests is described in more detail in Appendix E of 
the EIS. The Type B designs considered in this EIS have been tested under normal and accident conditions. 

Shipments of plutonium residues and scrub alloy that meet requirements for disposal at WIPP would be transported 
to WIPP in TRUPACf~II containers. This container could also be used to transport materials for offsite processing. 

Primary 
Containment 

Vessel 
133·1iter 

(35-gallon) 
Drum 

9975 Container 

Secondary 
Containment 
Vessel 

Aluminum 
Honeycomb 

Air Shield 

Lead 

Fiberboard 

6M 208-liter 
(55-gallon) Drum 

Solid Industrial Cane 
Fiberboard, 

Hardwood, or 
Plywood Insulation 

Steel 
Plate 

6M Container 

2R Pressure-Sealed Inner 
Container 

Stainless Steel 
Sponge Impact 
Absorbers 

Steel Container 

Sealed Plastic Bag 

Steel Container 
with Plutonium or 
Highly-Enriched 
Uranium 

Two Type B Packagings that Could be Used to Ship Plutonium Residues and Scrub Alloy. 
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2.8.2 THE "SAFE SECURE TRAILER" SYSTEM 

The Safe Secure Trailer System would be used to transport plutonium residues and scrub alloy for processing at the 
Savannah River Site or at Los Alamos National Laboratory. The Safe Secure Trailer System is an integral part of 
the Transportation Safeguards System operated by DOE. The Transportation Safeguards System is normally used 
to transport nuclear weapons, nuclear weapon components, and special nuclear materials. Since its establishment 
in 1975, the Transportation Safeguards Division has accumulated more than 110 million kilometers (70 million 
miles) of over-the-road experience transporting cargo without a fatality or radioactive release. 

The Safe Secure Trailer System uses specially designed 18-wheel tractor trailers, which incorporate deterrents to 
prevent unauthorized removal of cargo. Key features of the system include: 

• superior structural characteristics and a highly reliable cargo tiedown system; 

• communications, electronic, and other equipment that further enhance in-transit safety and security; 

• specially trained and equipped personnel accompanying the shipment, driving the truck and escort 
vehicles, and operating the communications and other equipment; 

• a comprehensive maintenance program, including compliance with maintenance standards significantly 
more stringent than those applied to similar commercial transport vehicles; and 

• periodic and unannounced audits/surveys during transport operations to ensure compliance with 
approved procedures. 

Safe Secure Trailer System 
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2.8.3 ROUTE SELECTION PROCESS FOR OFFSITE TRANSPORTATION 

Highway routing of nuclear material is governed by Department of Transportation Regulations at 49 CFR Parts 
171-179 and 49 CFR Part 397. The regulations require that shipment of a "highway route controlled quantity" of 
radioactive material be transported over a preferred highway network. The network includes interstate highways, 
with preference toward interstate system bypasses around cities, and State-designated preferred routes. 

A computer code called HIGHWAY was used to select representative routes for conducting the risk assessment in 
this EIS. The HIGHWAY code is a computerized road atlas that provides selection of routes in compliance with 
the Department of Transportation preferred highway network. 

For security reasons associated with Safe Secure Trailer shipments, details about routes for such shipments would 
not be publicized before shipment. 

2.8.4 EMERGENCY MANAGEMENT CONSIDERATIONS 

OOE's Transportation Safeguards Division is responsible for the safety and security of special nuclear material 
shipments. Most, if not all, plutonium residues and scrub alloy shipments would be treated as special nuclear 
material shipments and would be accompanied by armed special agents who would be in constant communication 
with the Transportation Safeguards Division Control Center. 

In the event of an incident or accident, the Transportation Safeguards Division convoy commander would notify 
Security Communications (SECOM), which is a nationwide communications system operated 24 hours per day by 
the Transportation Safeguards Division. SECOM would then notify the State's emergency point of contact and 
would interface with emergency responders. The Transportation Safeguards Division would maintain control over 
the immediate scene of any accident, called a "National Security Area." Beyond that, State or local officials would 
be in command of the scene. First on-scene responders would receive a briefing from the Transportation Safeguards 
Division Special Agents. The incident commander would be apprised of the security requirements and of the 
hazardous nature of the shipment in advance of directing the responders to begin their response. 

OOE has eight regional Radiological Assistance Program teams available to respond to incidents involving plutonium 
residue or scrub alloy shipments. 

The DOE Transportation Emergency Preparedness Program provides Federal, Tribal, State, and local responders 
with access to training and technical assistance necessary to safely, efficiently, and effectively respond to OOE 
transportation incidents involving radioactive materials. 

2.9 NUCLEAR NONPROLIFERATION CONSIDERATIONS 

For over 40 years, the United States has supported international efforts to prevent the spread of nuclear weapons to 
states that do not already have them. Although the cold war has ended, national support for the nonproliferation 
of nuclear weapons remains undiminished. As one of its fundamental nonproliferation strategies, the United 
States seeks to prevent the unauthorized acquisition of materials, such as plutonium, that could be used to manufacture 
nuclear weapons. United States efforts to prevent unauthorized access to plutonium are based on longstanding 
national policies, as well as on our obligations under the Nuclear Nonproliferation Treaty and the Treaty on the 
Physical Protection of Nuclear Material. 

The current framework for U.S. nonproliferation policy was issued by the President on September 2 7, 1993. Several 
key elements of this framework dealt with plutonium policy. The policies most directly pertinent to this EIS stated 
that the United States would: 
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• Seek to eliminate where possible the accumulation of stockpiles of highly enriched uranium or plutonium, 
and to ensure that where these materials already exist they are subject to the highest standards of safety, 
security, and international accountability; 

• Submit U.S. fissile material no longer needed for our deterrent to inspection by the International Atomic 
Energy Agency; and 

• Initiate a comprehensive review of long-term options for plutonium disposition, taking into account 
technical, nonproliferation, environmental, budgetary, and other economic considerations. 

The framework document also stated that the "United States does not encourage the civil use of plutonium and, 
accordingly, does not itself engage in plutonium reprocessing for either nuclear power or nuclear explosive purposes." 

The materials covered by this EIS (approximately 40 percent of the plutonium residues and all of the scrub alloy 
stored at Rocky Flats) contain nearly 2,800 kg (6,200 lb) of plutonium that could be used in nuclear weapons, if 
diverted. The proliferation consequences of each alternative must be considered in conjunction with considerations 
of the health and safety benefits (both near-term and long-term) that would be associated with implementation of 
the proposed action. The proliferation consequences of each alternative for management of these materials are 
discussed below. 

Alternative 1 (No Action· Stabilize and Store) 

Under the No Action Alternative, the entire Rocky Flats inventory of plutonium residues and scrub alloy 
would be stabilized and stored there pending disposition. Materials containing nearly 2,800 kg (6,200 lb) of 
plutonium would remain an attractive target for theft by those interested in the manufacture of nuclear weapons. 
Theft would be prevented by continued operation of the physical security system at Rocky Flats. From the 
viewpoint of nuclear weapons nonproliferation, the No Action Alternative has no clearly defined endpoint. 
The stabilization efforts under the No Action Alternative would result in a very small reduction in proliferation 
risk. 

Alternative 2 (Process without Plutonium Separation) 

Implementation of Alternative 2 would render the Rocky Flats plutonium residues and scrub alloy unattractive 
as source of plutonium for the manufacture of nuclear weapons. From the viewpoint of nuclear weapons 
nonproliferation, the endpoint is clearly defined as completion of processing for the entire inventory, at which 
time the resulting materials would pose a greatly reduced proliferation risk. Under this alternative, the high 
level of physical security required under Alternatives 1 and 3 would no longer be required for the processed 
plutonium residues and scrub alloy. This alternative would cause the largest reduction in the risk of proliferation, 
and this risk reduction would occur in the near term. 

Alternative 3 (Process with Plutonium Separation) 

Under this alternative, the chemical separation of the plutonium from the residues and scrub alloy would be 
conducted while processing the materials to address near-term health and safety issues raised by the Defense 
Nuclear Facilities Safety Board in its Recommendation 94-1. This processing would also prepare the residues 
and scrub alloy for disposal or other disposition, thus allowing the elimination of the health and safety risks 
associated with further storage of these materials. The separated plutonium would be converted into a form 
that would be more attractive as a potential target for theft or diversion until its disposition if it were left 
unprotected. However, in the interim, prior to its disposition, this plutonium would be stored at the separation 
site(s) under the protection of the safeguards and security systems already in operation at those sites to provide 
protection for the plutonium already in storage at those sites. The separated plutonium would be disposed of 
in accordance with decisions to be made under the Surplus Plutonium Disposition Environmental Impact Statement. 
The ultimate disposition of this plutonium would be in a monitored geologic repository either as a glass or 
ceramic waste form embedded in canisters of vitrified high-level radioactive waste. As a result, while there 
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would be a slight and manageable increase in proliferation concerns in the near-term until the plutonium is 
dispositioned, implementation of this alternative would ultimately result in a reduction in the risk of proliferation. 
The waste resulting from the separation processes would not pose a proliferation risk because only minute 
quantities of plutonium would be present in this waste. 

Alternative 4 (Combination of Processing Technologies) 

This alternative is a combination alternative comprised of elements of the technologies analyzed under 
Alternatives 1 and 2. Materials subject to processes under Alternative 4 have been granted a variance to 
safeguards termination limits subject to their plutonium concentration levels being below 10 percent. The 
variance was approved by the DOE Office of Safeguards and Security for many of the residues only after it was 
determined that these residues would not be in a form that is attractive for theft as a source of plutonium for use 
in nuclear weapons or terrorist activities. The proliferation risk would, therefore, be very low under this 
alternative. 

The Department of Energy is preparing a report on the nuclear nonproliferation implications that under certain 
circumstances could be associated with chemical separation (a process that chemically extracts plutonium and 
uranium from other elements or compounds) of spent nuclear fuel of both domestic and foreign origin. This report, 
which DOE announced it would prepare in the Record of Decision on a Proposed Nuclear Weapons Nonproliferation 
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel ( 61 Federal Register 25092, May 17, 1996), is intended 
to assist the Department of Energy in its ongoing efforts to manage nuclear materials under its jurisdiction in a 
manner consistent with broad United States nonproliferation and arms control objectives. These policies have 
been laid down by successive Presidents in a series of Presidential Decision Directives. 

DOE believed at the time the Draft EIS was issued for public comment that the report would be completed in time 
to allow it to be considered, if appropriate, in conjunction with this EIS in deciding on the stabilization and 
disposition options for materials within the scope of this EIS. The current schedule for completion of the report, 
however, makes it clear that the report will not be completed in time to be available for consideration as intended. 

The report focuses on potential nuclear nonproliferation benefits and vulnerabilities associated with various nuclear 
material handling technologies, including chemical separation, in instances other than to address health and 
safety vulnerabilities. All of the materials being considered in this EIS are covered by Defense Nuclear Facilities 
Safety Board Recommendation 94-1 and must be stabilized to address health and safety concerns. Any chemical 
separation operations performed on these materials would be conducted in the process of accomplishing this health 
and safety related stabilization, and to allow the materials to be disposed of, thus ending ongoing health and safety 
risks associated with their continued storage. Thus, although the results of the report will not be available for 
consideration in making decisions under this EIS, DOE believes that the concerns that led to the decision to 
prepare the report are being appropriately addressed by this EIS. 

3.0 THE AFFECTED ENVIRONMENT 

The alternatives assessed in this EIS would potentially affect the environment surrounding Rocky Flats, the Savannah 
River Site, and Los Alamos National Laboratory. Chapter 3 of the Final EIS describes potentially affected 
environments around each of these sites. The resources that could potentially be affected are grouped into the 
following categories: site infrastructure, air quality, socioeconomics, public and occupational health and safety, and 
waste management. 

The resources described above are presented in detail in Chapter 3 of the Final EIS due to their potential to be 
impacted by the alternatives assessed in this EIS. Several other resources are not expected to be impacted by these 
alternatives, and are presented in less detail in Chapter 3. These resources are: land resources, noise, water resources, 
geology and soils, ecology, and cultural and paleontological resources. 
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4.0 ENVIRONMENTAL CONSEQUENCES 

Chapter 4 of this Summary presents an overview of the methodology used to 
evaluate environmental impacts and presents a summary of the environmental 
impacts associated with the No Action Alternative and the Action Alternatives. 
As described in Chapter 2, the alternatives evaluated for the 10 material categories 
(some with further subcategories) are as follows: 

• The No Action Alternative is a set of processing options that prepare the 
Rocky Flats plutonium residues and scrub alloy for indefinite storage. 

• The Action Alternatives consist of a set of technology options for processing 
of these materials so that they meet requirements for disposal or other 
disposition. (Several options were evaluated for each material category and 
subcategory.) The Proposed Action could be accomplished by either 
Alternatives 2, 3, or 4 (identified in Section 2.1 of this Summary) or by 
some combination of these alternatives for different material categories or 
portions of one or more material categories. 

• The Preferred Alternative is a specific selection of preferred processing 
technologies from the list of processing technologies applicable to each 
material category and subcategory. 

4.1 METHODOLOGY FOR EVALUATING AND 
PRESENTING ENVIRONMENTAL IMPACTS 

Each material category and subcategory was analyzed independently. 
For each one, every combination of material and processing option 
specified in Chapter 2 of this Summary was analyzed. For each 
combination of material and processing option, a set of impacts was 
assessed, including: 

~ Radiological 

l Chemical 

• Amounts of products and wastes 

• Radiological health effects due to: 

- Incident-free operations and transportation 

- Accidents 

• Chemical health effects due to: 

- Incident-free operations and transportation 

- Accidents 

OOE then calculated the total impacts of processing all the plutonium residues and scrub alloy under the No 
Action Alternative and for alternatives accomplishing the Proposed Action. OOE also calculated the range of 
potential impacts at each site from the processing technologies. 

The focus of the impacts is on public and occupational health and safety associated with the processing technologies 
and any associated transportation. The following sections provide an overview of how the radiological and chemical 
health effects were calculated for members of the public and workers. 
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4. 1.1 INCIDENT-FREE OPERATIONS AND ACCIDENT CONDITIONS 

Radiological and chemical health effects were calculated for processing options under incident-free operations and 
accident conditions. 

• For incident-free operations, the impacts are those that are anticipated to occur as a result of process 
operations and transportation over whatever time period is necessary to process the entire inventory of 
residues and scrub alloy covered under this EIS. 

• For accident conditions, DOE analyzed a wide spectrum of potential accident scenarios, including fire, 
explosion, spill, criticality, earthquake, and aircraft crash. Accident scenarios with the highest 
consequences and risks are used in the EIS for the purpose of bounding consequences and identifying the 
largest contributor to total risk. The risks associated with accidents for each processing option with each 
residue and scrub alloy category were also computed. 

The methods used for calculating the consequences from incident-free operations and accident conditions are 
described in the sections that follow. 

4. 1.2 CALCULATING RADIOLOGICAL HEALTH EFFECTS 

For each material type and processing option, radiological health effects are presented in terms of the potential 
radiation dose that a person or population would receive (based on standard computer codes used for estimating 
doses from releases). A risk factor is applied to the estimated dose to a maximally exposed individual (a worker or a 
member of the offsite public) to derive a probability of a latent cancer fatality. For the potentially exposed population 
(workers and the offsite public), the dose received by the receptor 
group is converted to the number of estimated excess latent cancer 
fatalities. 

Estimated doses from incident-free operations are based on anticipated 
releases and direct exposures. Estimated doses from accident 
conditions take into account the estimated frequency of the accident, 
the duration of the process, and the magnitude of any potential release. 

Health effects associated with these doses are presented for the 
maximally exposed individual (worker and member of the public), the 
worker population, the offsite public population living within a radius of 
80 kilometers (50 miles) from the site, and the public population 
living and traveling along transportation routes. 

For those processing options that involve transportation from Rocky 
Flats to the Savannah River Site and Los Alamos National Laboratory, 
the estimated doses and associated health effects from transportation 
are factored into the results for those processes. DOE uses the 
RADTRAN code to determine the doses potentially received by 
populations. 

4. 1.3 CALCULATING CHEMICAL HEALTH EFFECTS 

ACCIDENT SCENARIOS 
~ Fire 

fJ Explosion 

Q Spill 
~ c •t• l't r~~ r1 ICa I y 

~ Earthquake 

~ Aircraft Crash 

The potential impacts of exposure to hazardous chemicals released to the atmosphere as a result of the processing 
of plutonium residues and scrub alloy were evaluated for the routine operation of processing facilities. 

Impacts for incident-free operation are presented for the maximally exposed individual worker, the maximally 
exposed offsite member of the public, the offsite population in an SO-kilometer (50-mile) radius, and the worker 
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The Maximally Exposed Individual 
The maximally exposed individual is an individual who receives the highest dose in a given situation. For incident-free processing 
operations, the dose is calculated for the hypothetical individual (member of the public) who resides at the site boundary in a 
downwind direction. For incident-free transportation, the dose is calculated for a hypothetical individual stuck in traffic next to a 
shipment for 30 minutes. The maximally exposed worker during incident-free operations is assumed to receive an annual dose 
equal to the DOE Administrative Control Level. Under ·accident conditions, the dose is calculated for the individual worker 
located 1 00 meters ( 3 28 feet) or more downwind from the release point when an accidental release of radioactive material occurs. 
The dose is also calculated for a hypothetical member of the public located at the site boundary downwind from the release point 
when an accidental release of radioactive material occurs. 

Population Within 50 Miles 
For both incident-free processing operations and accident conditions, doses (and associated health effects) are determined for the 
general populations that reside within an 80-kilometer (50 mile) radius of each of the three candidate sites. Several types of data 
are used in the assessment of these values, namely: meteorological data, agricultural production and consumption data, and 
demographic data. Meteorological data assist in the calculation of doses to populations that are downwind from a release; 
agricultural data help determine the doses that people receive by the amount of contaminated food they eat; demographic data help 
define how many people are situated at a given distance and direction, relative to a release location. 

Conservatism in Estimating Health Effects 
This EIS uses a conservative approach in estimating health effects to individuals and populations. Estimates are based on the linear 
no-threshold theory of radiation carcinogenesis, which postulates that all radiation doses, even those close to zero, are harmful. It is 
stated in a recent report issued by the National Council of Radiation Protection and Measurements that there is no proof or direct 
support for this theory. DOE uses the conservative approach to provide an upper bound on the potential health effects. 

Accident Risk 
Under the realm of accident conditions, for each applicable scenario type (e.g., fire, explosion) a radiological "risk" is determined 
for the maximally exposed offsite individual, general population within 80 kilometers (50 miles), and onsite noninvolved worker. 
This risk is attained by multiplying a scenario's probability of occurrence by its associated consequences. For example, if a given 
accident has a one-in-a-one-million ( 1 0·6) probability of occurrence per year and its consequence is 10 rem to the maximally 
exposed offsite individual, then the total annual risk to this individual is [ ( 1 0·6/yr) ( 10 rem) 1, which is equal to 1 0·5 rem/yr. 
Associated health effects (i.e., latent fatal cancer risks) are then determined by the application of risk factors discussed in Appendix 
D of this final EIS. 
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population. Health effects evaluated include excess incidences of latent cancers and potential for chemical-specific 
noncancer health effects. 

Accident analyses for hazardous chemicals were not conducted for this EIS. However, chemical accident analyses 
have been conducted in other safety analyses and NEPA analyses for Rocky Flats, the Savannah River Site, and 
Los Alamos National Laboratory (see Section 4.1.3 of the Final EIS). These analyses are relevant to the proposed 
action because they address similar types of facilities using similar types of chemicals and are, therefore, incorporated 
by reference. As discussed more fully in Section 4.1.3 of the Final EIS, prior analyses estimate that the chemical 
accident risks for the offsite public and onsite workers not involved in the facility processes would be low and could 
be limited by emergency response actions. Workers involved in the facility processes, however, could experience 
serious injury or fatalities due to their closeness to the source of the accident. Only very severe accidents, that are 
not likey to occur, could cause such severe impacts. 

4. 1.4 Plutonium and Americium Toxicity 

The adverse health effects experienced following exposure to plutonium result predominantly from its radiological 
toxicity rather than its chemical toxicity. Plutonium is not readily absorbed from the gastrointestinal tract following 
ingestion or through the intact skin following dermal exposure; inhalation is the most common route of human 
exposure. Once inhaled, the rate of clearance from the lungs is influenced by particle size, specific isotope, and 
chemical form. Following inhalation exposure, plutonium partitions to the lungs, liver, and bone. The radiotoxicity 
of plutonium results from its emissions of ionizing radiation, primarily in the form of alpha particles, although low
energy gamma radiation and low-energy neutrons are also released. In studies with laboratory animals, exposure to 
high radiation doses of plutonium isotopes has resulted in decreases in lifespans, diseases of the respiratory tract, 
and cancer. Plutonium residues and scrub alloy contain a number of different isotopes of plutonium. 

In addition to plutonium isotopes, scrub alloy and some plutonium residues contain substantial amounts of americium-
241, which is formed by the decay of plutonium-241. Americium-241 is radiotoxic because it produces high 
gamma radiation doses and also emits alpha particles and neutrons. Like plutonium, the radiotoxicity of americium 
is of much greater concern than its chemical toxicity. 

4.2 SUMMARY OF IMPACTS 

This section summarizes the impacts associated with the processing options evaluated in this EIS. The following 
subsections cover: 

• Comparison of Health and Safety Risks with Common Risks to the Public 

• Impacts of the Strategic Management Approaches 

• Range of Impacts at Each Site 

• Range of lntersite Transportation Impacts 

• Environmental justice 

• Cumulative Impacts 
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4.2. 1 COMPARISON OF HEALTH AND SAFETY RISKS WITH 
COMMON RISKS TO THE PUBLIC 

This section compares the increased risks to the public associated with the 
management of plutonium residues and scrub alloy to those of common activities, 
such as smoking, flying, receiving a medical x,ray, and so forth. 

• Risks in the Proposed Action- Below are highlights of the highest risks 
from any combination of processing activities evaluated in the EIS. 

The highest increase in the incident,free population risk to the general 
public living near any of the DOE management sites due to radiation 
exposure would be 0.00019latent cancer fatalities. This risk occurs at the 
Savannah River Site. The risk would be spread among the 755,000 people 
who are expected to live within 80 kilometers (50 miles) of the site when 
processing would take place. The risk of a latent cancer fatality to the 
maximally exposed individual in this population would be increased by less 
than one chance in one hundred million (1.7xl0-9

). 

The highest increase in the accident population risk to the general public living near any of the DOE 
management sites would be 0.66 latent cancer fatalities. This risk occurs at the Rocky Flats site. The risk 
would be spread among the 2.4 million people who are expected to live within 80 kilometers (50 miles} of 
the site when processing would take place. The risk of a latent cancer fatality to the maximally exposed 
individual in this population would be increased by less than one chance in ten thousand (0.000042). 

The highest increase in the population risk to the general public along any of the transportation routes due 
to radiation exposure during ground transport would be 0.010 latent cancer fatalities, if the maximum 
number of shipments is assumed (208 from Rocky Flats to the Savannah River Site). The risk from 
radiation exposure to the maximally exposed individual along any transportation route would be increased 
by less than one chance in one hundred thousand (5.5x1Q-6). 

Nonradiological fatalities are also unlikely. The highest increases in the risk of nonradiological fatalities to 
the public is through a traffic accident involving a truck transporting plutonium residues or scrub alloy. 
Assuming the same number of shipments (208 to the Savannah River Site), the increase in the population 
risk to the general public along the transportation routes would be 0.021 fatalities. 

• Risks from Common Activities - Every activity carries some risk. Table S,6 shows activities estimated to 
increase an individual's chance of death in any year by one in one million. Most of these activities would 
not be considered unusually risky actions, and they can be compared to the risks presented in this chapter 
for perspective only. 

4.2.2 IMPACTS OF THE STRATEGIC MANAGEMENT APPROACHES 

Selection of the future steps to be taken in the management of the plutonium residues and scrub alloy must be 
made separately for each material category and subcategory since chemical and physical differences between the 
material categories require that each category be handled using different methods, and possibly different management 
sites. Nevertheless, in an attempt to simplify presentation of this large group of processing options, DOE has 
assembled the separate processing options for the individual material categories into eight groups that allow the 
impacts of processing the plutonium residues and scrub alloy to be compared. 
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Table S-6. Risks Estimated to Increase Chance of Death in Any Year by One Chance in a Million 

Activity Cause of Death 

Smoking 1.4 cigarettes 

Living 2 days in New York or Boston 

Traveling 16 km ( 10 mi) by bicycle 

Flying 1,600 km (1,000 mi) by jet 

Living 2 months in Denver on vacation from New York 

One chest x-ray 

Cancer; heart disease 

Air pollution 

Accident 

Accident 

Cancer caused by cosmic radiation 

Cancer caused by radiation 

These groupings of processing options are referred to as Strategic Management Approaches. They include the No 
Action Alternative and the Preferred Alternative discussed previously. They also include six illustrative groupings 
of processing options that would have the following overall effects: 

• Minimization of Process Duration at Rocky Flats 

• Minimization of the Cost 

• All Actions Taken at Rocky Flats 

• Conduct Fewest Actions at Rocky Flats 

• Process with Maximum Separation of Plutonium 

• Process with No Separation of Plutonium 

The Strategic Management Approaches and the groupings of processing options that comprise them are shown in 
Table S-7. 

The impacts of these various management approaches are compared in Section 4.2.2.1 of this Summary. It should 
be recognized that the Strategic Management Approaches, other than No Action and the Preferred Alternative, 
are illustrative cases generated to assist the public in understanding the relative impacts that could occur from 
various methods of managing the plutonium residues and scrub alloy. However, the material category-specific 
processing options that make up the illustrative Strategic Management Approaches do not necessarily represent 
optimum ways in which to manage the individual material categories. 
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Ill I Table S-7. Strategic Management Approaches for Processing Rocky Flats Plutonium Residues and Scrub Alloy c 
3 
3 
D 
~ 
Ill I I Minimke Total • Preferred Process Duration at 

Material Category No Action Alternative Rocky Flats ' 

Incinerator Ash Residues Calcination/ Repackj!!e at Repackj!!e at 
Rocky ats Rocky ats 

(Alternative 4) (Alternative 4) 

Sand, SlaJ, and Crucible I Calcination/ I Preprocess at Repackj!!e at 
Ash Resi ues Cementation at Rocky Rocky Flats and Rocky ats 

Purex at SRS (Alternative 4) 
(Alternative 3) 

Graphite Fines Ash I Calcination/ Repackj!!e at Repackj!!e at Repacka~e at Repackj!!e at Repackj!je at Preprocess at RockJts Repacka.Jb at 
Residues Cementation at Rocky Rocky ats Rocky ats Rocky ats Rocky ats Rocky ats Flats and MEO at S Rocky ts 

Flats (Alternative I) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

Inorganic Ash Residues I Calcination/ Repackj!!e at Repackj!je at Repacka~e at Repacka~e at Repacka~e at Repackj!je at Repacka.Jb at 
Cementation at Rocky Rocky ats Rocky ats Rocky ats Rocky ats Rocky ats Rocky ats Rocky ats 
Flats (Alternative I) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4)' (Alternative 4) 

Molten Salt Extraction/ Pyro-oxidation Repackj!je at Repacka~e at Salt Distill at Repackj!!e at Repacka~e at Preprocess at Rock~~ Repacka~e at 
Electrorefining Salt at Rocky Flats Rocky ats Rocky ats Rocky Flats Rocky ats Rocky ats Flats and Salt Disti I Rocky ats 
Residues (Alternative I) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) (Alternative 4) atLANL (Alternative 4) 
([DC 409 only) (Alternative 3) 

Molten Salt Extraction/ Pyro-oxidation Repackj!je at Salt Scrub at Rock~ Salt Distill at Repackj!je at Repacka~e at Salt Distill Repacka.Jb at 
Electrorefining Salt at Rocky Flats Rocky ats Flats and Purex at S S Rocky Flats Rocky ats Rocky ats at Rocky Flats Rocky ats 
Residues (Alternative I) (Alternative 4) (Alternative 3) (Alternative 3) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 
(All Others) 

Direct Oxide Reduction Pyro-oxidation Preprocess at PrJ!lrocess at Rocky Salt Scrub at Rocky Repackj!6 at PreArocess at Rocky PreArocess at Rocky Repacka~at 
Salt Residues at Rocky Flats Rocky Flats and ats and Acid Flats and Purex at Rocky ats ats and Acid ats and Acid Rocky ats 
(IDCs 365,413,417, and (Alternative I) Acid Dissolution/ Dissolution/Plutonium SRS (Alternative 4) Dissolution/Plutonium Dissolution/Plutonium (Alternative 4) 
427) Plutonium Oxide Ox ide Recovery (Alternative 3) Oxide Recovery Oxide Recovery 

Recovery at LANL atLANL atLANL atLANL 
(Alternative 3) (Alternative 3) (Alternative 3) (Alternative 3) 

and Reeckage at 
Roc y Flats 

(Alternative 4)d 

Direct Oxide Reduction 

I 
Pyro-ox idation Repackj!je at Pni!Jrocess at Rocky Repacka~e at Repackj!je at Repacka~e at Preprocess at Rocky Repackj!6 at 

Salt Residues at Rocky Flats Rocky ats ats and Acid Rocky ats Rocky ats Rocky ats Flats and Rocky ats 
(All Others) (Alternative I) (Alternative 4) Dissolution/Plutonium (Alternative 4) (Alternative 4) (Alternative 4) Water Leach (Alternative 4) 

Oxide Recovery at atLANL 
LANL (Alternative 3) 

(Alternative 3) 

Aqueous-Contaminated I Neutralize/Dry Neutralize/Dry Blend Down at Blend Down at Neutralize/Dry Neutralize/Dry MEOat Neutralize/Dry 
Combustible Residues at Rocky Flats at Rocky Flats Rocky Flats Rocky Flats at Rocky Flats at Rocky Flats Rocky Flats at Rocky Flats 

(Alternative I) (Alternative 4) (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

Organic-Contaminated I Thermal Thermal Blend Down at Blend Down at Thermal Thermal MEOat Thermal 
Combustible Residues Desorption/ Desorption/ Rocky Flats Rocky Flats Desorption/ Desorption/ Rocky Flats Desorption/ 

Steam Passivation at Steam Passivation at (Alternative 2) (Alternative 2) Steam Passivation at Steam Passivation at (Alternative 3) Steam Passivation at 
Rocky Flats Rocky Flats Rocky Flats Rocky Flats Rocky Flats 

(Alternative I) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) 

Dry Combustible Residues I Repacka~e at Rocky Repackj!!e at Blend Down at Blend Down at Repackj!je at Repackj!je at MEOat Repackj!6at 
ats Rocky ats Rocky Flats Rocky Flats Rocky ats Rocky ats Rocky Flats Rocky ats 

(Alternative I) (Alternative 4) (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

Continued on next page. 



Table S-7 (continued). Strategic Management Approaches for Processing Rocky Flats Plutonium Residues and Scrub Alloy 

Conduct All Conduct Fewest 
Preferred Process Duration at Processes at Actions at 

Material Category No Action Alternative Rocky Flats ' Minimite Cost Rocky Flats Rocky Ffatsh 

Plutonium Fluoride Acid Dissolution/ Preprocess at Preprocess at Preprocess at Acid Dissolution/ Preprocess at Prfkrocess at Rocky Blend Down at 
Residues Plutonium Oxide Rocky Rats and Rocky Rats and Rocky Rats and Plutonium Oxide Rocky Rats and ts and Purex Rocky Rats 

Recovery at Rocky Purex at SRS Purex at SRS Purex at SRS Recovery at Rocky Purex at SRS atSRS (Alternative 2) 
Flats (Alternative I) (Alternative 3) (Alternative 3) (Alternative 3) Rats (Alternative 3) (Alternative 3) (Alternative 3) 

·Ful Flo Filter Media Neutralize/Dry Blend Down at Blend Down at Blend Down at Blend Down at Blend Down at MEOat Blend Down at 
Residues at Rocky Rats Rocky Flats Rocky Rats Rocky Rats Rocky Flats Rocky Rats Rocky Rats Rocky Flats 
(IDC 331) (Alternative I) (Alternative 2) (Alternative 2) (Alternative 2) (Alternative 2) (Alternative 2) (Alternative 3) (Alternative 2) 

HEPA Filter Media Neutralize/Dry Neutralize/Dry Vitrify at Blend Down at Neutralize/Dry at Neutralize/Dry at MEOat Neutralize/Dry at 
Residues at Rocky Rats at Rocky Flats Rocky Flats Rocky Rats Rocky Rats Rocky Rats Rocky Rats Rocky Rats 
(IDC 338 only) (Alternative I) (Alternative 4) (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

HEPA Filter Media Neutralize/Dry Repackage at Vitrify at Vitrify at Repackage at Repackage at MEOat Repackage at 
Residues at Rocky Rats Rocky Flats Rocky Flats Rocky Rats Rocky Flats Rocky Flats Rocky Rats Rocky Flats 
(All Others) (Alternative I) (Alternative 4) (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

Sludge Residues Filter/OFt at Repackage at Repackage at Vitrify at Repackage at Repackage at Repackage at Repackage at 
(IDCs 089, 099 and 332) Rocky ats Rocky Flats Rocky Rats Rocky Rats Rocky Flats Rocky Flats Rocky Flats Rocky Flats 

(Alternative I) (Alternative 4) (Alternative 4) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 4 )' (Alternative 4) 

Sludge Residues I Filter/Dry at Filter/Dry at Blend Down at Blend Down at Filter/Dry Filter/Dry at Acid Dissolution/ Filter/Dry at 
(All Others) Rocky Rats Rocky Flats Rocky Flats Rocky Rats at Rocky Flats Rocky Rats Plutonium Oxide Rocky Rats 

(Alternative I) (Alternative 4) (Alternative 2) (Alternative 2) (Alternative 4) (Alternative 4) Recovery at Rocky (Alternative 4) 
Rats (Alternative 4) 

Glass Residues I Neutralize/Dry Neutralize/Dry Vitrify at Neutralize/Dry at Neutralize/Dry at Neutralize/Dry at MEOat Neutralize/Dry 
at Rocky Rats at Rocky Rats Rocky Flats Rocky Rats Rocky Flats Rocky Rats Rocky Rats at Rocky Rats 
(Alternative 1) (Alternative 4) (Alternative 2) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 3) (Alternative 4) 

Graphite Residues I Repackage at Repackage at Repackage at Repackage at Repackage at Repackage at Preprocess at Rocky Repackage at 
Rocky Rats Rocky Rats Rocky Flats Rocky Flats Rocky Flats Rocky Flats Flats and MEO Rocky Rats 

(Alternative I) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) atSRS (Alternative 4) 
(Alternative 3) 

Inorganic Residues I Repackage at 

I 
Repackage at 

I 
Repackage at 

I 
Repackage at 

I 
Repackage at 

I 
Repackage at I Preprocess at Rocky Repackage at 

Rocky Rats Rocky Rats Rocky Flats Rocky Flats Rocky Flats Rocky Flats RatsandMEO Rocky Rats 
(Alternative I) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) (Alternative 4) atSRS (Alternative 4) 

(Alternative 3) 

Scrub Alloy I Repackage at Preprocess at Preprocess at Preprocess at Calcine and Preprocess at Rocky Preprocess at Rocky Calcine/ 
Rocky Rats Rocky Rats and Rocky Flats Rocky Rats Vitrify at Rats and Rats and Vitrify at 

(Alternative I) Purex at SRS and Purex at SRS and Purex at SRS Rocky Rats Purex at SRS Purex at SRS Rocky Rats 

I 
(Alternative 3) (Alternative 3) (Alternative 3) (Alternative 2)' (Alternative 3) (Alternative 3) (Alternative 2 )1 

"' 
• Minimum time to process residues and scrub alloy at Rocky Flats for shipment to Savannah River Site, Los Alamos National Laboratory, or WIPP. HEPA =High-efficiency pmticulate air 

c b Repackaging for some of the materials would result in fewer actions at Rocky Flats than would processing at SRS or LANL. This is the result of IDC = Item description code (for residue designation) 
3 necessary preprocessing operations that would have to be performed at Rocky Flats prior to transport to SRS or LANL. LANL = Los Alamos National Laboratory 3 ' No process with plutonium separation is available. 
a d There are two preferred processing technologies for the high plutonium concentration DOR salts. The rationale for having two preferred processing MEO = Mediated electrochemical oxidation 
~ technologies is given in Section 2.5 of this Summory. SRS = Savannah River Site 

"' ' Calcination/vitrification is the only processing technology for scrub alloy analyzed at Rocky Flats. 

"' f Calcination/vitrification is the only processing technology without plutonium separation analyzed for scrub alloy. 
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4.2.2. 1 COMPARISON OF THE STRATEGIC MANAGEMENT APPROACHES 

The primary impacts of the eight management approaches are presented in Table S-8. These impacts have been 
derived by summing the impacts for each material category. 

Table S-8. Comparison of Certain Impacts of the Strategic Management Approaches 

MANAGEMENT APPROACHES 
' 

Minimize Conduct Process 
Total Conduct aU Fewest with Process 

Process Processes Actions Maximum without 
Preferred Duration at Minimize at Rocky at Rocky Plutonium Plutonium 

Impact No Action Alternative Rocky Flats Cost Flats Flats Separation Separation 

Products and Wastes 

Stabilized Residues (drums)• 20,300 18,400 8,900 7,800 19,200 17,600 700 19,200 

Transuranic Waste (drums)b 3,500 3,200 6,600 3,400 5,600 3,200 9,300 9,200 

High-Level Waste (canisters) 0 5 2 0 5 42 0 

Separated Plutonium (kg)' 0 607 1,082 1,279 141 607 2,709 0 

Low-Level Waste (drums) 7,500 6,400 10,400 4,900 5,500 6,400 19,900 4,800 

Public and Occupational Health and Safety 

Incident-Free Radiological Risk 
to the Public Maximally 
Exposed Individual (Probability 
of a Latent Cancer Fatality) 

2.4 x to-10 5.5 X lQ-6 5.5 X 10·6 5.5 x to·6 1.2 X 1Q·10 5.5 X 10·6 5.5 X 1Q·6 9.4 X lQ·ll 

Incident-Free Radiological Risk 6.o x 10·6 0.0020 0.0016 0.00083 4.0 X 1Q·6 0.0020 0.0079 3.5 X 1Q·6 

to the Public Population (Latent 
Cancer Fatalities) 

Incident-Free Radiological 0.00080 0.00080 0.00080 0.00080 0.00080 0.00080 0.00080 0.00080 
Risk to the Maximally Exposed 
Individual Involved Worker 
(Probability of a Latent Cancer 
Fatality per Year) 

Incident-Free Radiological 0.48 0.27 0.25 0.24 0.28 0.27 0.34 0.40 
Risk to the Involved Worker 
Population (Latent Cancer 
Fatalities) 

Incident-Free Chemical Risk to 6 X lQ-11 6 X lQ·ll 0 0 6 X lQ·II 6 X lQ·II 0 6 X lQ-11 

an Ip.dividual Member of the 
Public (Probability of a Latent 
Cancer) 

Incident-Free Hazard Index 0 5 X 10·9 4 X 10·9 3 X 10·9 0 5 X 10·9 1 X lQ-B 0 
(Individual Member of the 
Public) 

Incident-Free Chemical Risk to <1 <1 <1 <1 <1 <1 <1 <1 
the Public Population 
(Number of Cancers) 

Continued on next page. 
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Table S-8 (continued). Comparison of Certain Impacts of the Strategic Management Approaches 

MANAGEMENT APPROACHES 

Minimize Conduct Process 
Total Conduct all Fewest with Process 

Process Processes Actions Maximum without 
Preferred Duration at Minimize at Rocky at Rocky Plutonium Plutonium 

Impact No Action Alternative Rocky Flats Cost Flats Flats Separation Separation 

Other Impacts 

Incident-Free Chemical Risk to 3 X lQ-9 3 X 10'9 0 0 3 X 10·9 3 X 10'9 0 3 X 10'9 

an Individual Noninvolved 
Worker (Probability of a Latent 
Cancer) 

Incident-Free Hazard Index 0 6 X 10-8 5 X lQ·B 4 X lQ·B 0 6 X lQ·B 1 X 10·7 0 
(Individual Worker) 

Incident-Free Chemical Risk to <1 <1 <1 <1 <1 <1 <1 <1 
the Noninvolved Worker 
Population (Number of 
Cancers) 

Accident Risk to the Public 0.000035 0.000038 0.000032 0.000035 0.000036 0.000038 0.000046 0.000036 
Maximally Exposed Individual 
(Probability of a Latent 
Cancer Fatality) 

Accident Risk to the Public 0.62 0.64 0.53 0.62 0.64 0.64 0.67 0.65 
Population (Latent Cancer or 
Traffic Fatalities) 

Accident Risk to the Onsite 0.00061 0.00070 0.00062 0.00065 0.00067 0.00070 0.00085 0.00067 
Noninvolved Worker 
(Probability of a Latent Cancer 
Fatality) 

lntersite Round-Trip 0 208 166 84 0 208 823 0 
Transportation ( 1 ,000 km)d 

Cost (millions $ )d 1 '129•·h 5241 4821 4281 510h 668h 814i 5391 

Processing Duration at 7.2 S,SI,m 2.61
·" 3.21 5.1 2.81

•0 3.4'·" 10.2 
Rocky Flats (years)k 

Proliferation Risk See See See See See See See See 
Note p Noteq Note q Note q Noteq Note q Note q Noteq 

No No No No No No No No 
Air Quality Impacts' exceedances exceedances exceedances exceedances exceedances exceedances exceedances exceedances 

of air ~uality of air rality of air ~uality of air ~uality of air ~uality of air ~uality of air ~uality of air ~uality 
stan ards stan rds stan ards stan ards stan ards stan ards stan ards stan ards 
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Note: kg= kilograms; km =kilometers 
• All the stabili~ed residues, except those generated under the No Action Alternative, are transuranic wastes that would go to WIPP. 
b Includes secondary waste generated during the processing of residues and scrub alloy such as contaminated gloves and equipment. 
' To convert to pounds, multiply by 2. 205. 
d To convert thousands of kilometers to thousands of miles, multiply by 0.62. 
' Decisional costs for labor, site overheads, itemi~ed equipment, residue and waste processing, waste shipment and disposal, and fissile materials 

disposition, plus non-decisional costs for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and 
development work. Excludes adjustments for technical or. schedule uncertainties. 

f Undiscounted 1997 dollars. 
' Includes $460 million for 20 years of interim storage at Rocky Flats. 
h Includes $220 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work 

that is allocable to the clean-up of plutonium residues at Rocky Flats. 
; Includes $190 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work 

that is allocable to the clean-up of plutonium residues at Rocky Flats. 
i Includes $250 million for facilities upgrades, equipment, operational readiness reviews, start-up testing, and technology and development work 

that is allocable to the clean-up of plutonium residues at Rocky Flats. 
k Sum of durations for processing options with the shortest individual processing time at Rocky Flats. All processes at different buildings or 

modules at Rocky Flats are conducted concurrently. The sum of the shortest individual processing times does not necessarily equal the shortest 
processing time at the site since longer duration processing options at one facility may shorten the total duration at the site. Processing duration 
does not reflect technical or schedule uncertainties, deferred start-up due to technology demonstration and testing, or schedule interactions 
among processing options, facilities, or sites. 

1 Includes processing at the Savannah River Site F-Canyon. Processing durations at the Savannah River Site depend on schedules for materials 
in programs outside the scope of this EIS. 

m Processing duration at Los Alamos National Laboratory is about four months. 
n Processing duration at Los Alamos National Laboratory is about six months. 
o Processing duration at Los Alamos National Laboratory depends on the type of new salt distillation equipment and the timing of its 

installation. The duration therefore depends on schedules for materials in programs outside the scope of this EIS. 
P The plutonium residues and scrub alloy would be left in a form that cannot be disposed of due to proliferation concerns. 
q The plutonium residues and scrub alloy would be managed and placed in a form that can be disposed of in a manner that supports United 

States nuclear weapons nonproliferation policy. 
' All concentrations of pollutants in air are below Federal and State air quality standards. See Sections 4.12 and 4. 25 of the EIS for additional 

information. 
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4.2.2. 1.1 PRODUCTS AND WASTES 

The amounts of primary solid plutonium-bearing products and wastes that would be generated under the Strategic 
Management Approaches are compared in Figures S-18, S-19, S-20, S-21, and S-22. 

For each Strategic Management Approach, except for No Action, the quantity of waste that could be sent to 
WIPP for disposal as transuranic waste is the sum of the quantities of drums shown in Figures S-18 and S-19. 
Under the Preferred Alternative, DOE would generate about 21,600 drums of processed residues and secondary 
waste that would be sent to WIPP for disposal. Under the No Action alternative, no processed residues would be 
disposed of. 

The processed residues and secondary transuranic wastes that would be generated under the alternatives in this EIS 
are broken down into the two groupings shown in Figures S-18 and S-19 to distinguish between processed materials 
that would be below the safeguards termination limits and could thus be sent to WIPP, and those materials that 
would be above the safeguards termination limits and could only be sent to WIPP under a variance to safeguards 
termination limits: 

• The term "Stabilized Residues," as used in the title of Figure S-18, is used to refer to processed materials that 
would still be above the safeguards termination limits even after processing under the action alternatives. 
The "stabilized residues" produced under the No Action alternative would be stored onsite and would not be 
sent to WIPP for disposal because their plutonium content would exceed the safeguards termination limits. 
The other "stabilized residues" that could be produced under this EIS would result from Alternative 4 and 
would be subject to a variance. As a result, they could be disposed of in WIPP. 

• The term "Transuranic Waste," as used in the title of Figure S-19, is used to refer to those materials that would 
be below the safeguards termination limits after processing under the alternatives of this EIS. It includes both 
the processed residues and secondary transuranic waste that would be produced during the processing operation. 

To reiterate, for the action alternatives of this EIS, the quantities in Figures S-18 and S-19 must be summed to 
determine the amount of transuranic waste that could be sent to WIPP. 

Figure S-20 shows the amounts of plutonium that could be separated from the plutonium residues and scrub alloy. 
Two of the management approaches (No Action and Process without Plutonium Separation) do not involve any 
plutonium separation. Under the Preferred Alternative, DOE would separate roughly one-quarter of the plutonium 
that could be separated under the Maximum Plutonium Separation Management Approach. If any plutonium is 
separated, it would be placed in safe, secure storage until DOE makes decisions on its disposal or other disposition. 
DOE would not use this plutonium for nuclear explosive purposes. 

The amounts of material to be managed as high-level waste and of low-level radioactive wastes that would be 
generated under each management approach are shown in Figures S-21 and S-22. The Process with Maximum 
Plutonium Separation Management Approach would generate the most material to be managed as high-level 
waste and also the most low-level waste. The Preferred Alternative would generate significantly smaller quantities 
of these wastes than this approach. 
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Figure S-18. Stabilized Residues Generated Under Each Management Approach 
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NOTE: On average, the material would fill less than one-fourth of the volume of each drum. 
The volume of each drum is 0.208 cubic meter (55 gallons). 

Figure S-19. Transuranic Waste Generated Under Each Management Approach 
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Figure S-20. Plutonium Separated Under Each Management Approach 
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NOTE: One canister contains approximately 1,680 kilograms (3, 700 pounds) of high-level waste glass 

Figure S-21. Material Managed as High-Level Radioactive Waste That is Generated Under Each Management Approach 
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Figure S-22. Low-Level Radioactive Waste Generated Under Each Management Approach 

4.2.2. 1.2 PUBLIC AND OCCUPATIONAL HEALTH AND SAFETY IMPACTS 
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All of the management approaches present low risks to the public and to workers. DOE estimates less than one 
additional latent cancer incidence in the general public as a result of exposure to radiation or hazardous chemicals, 
no matter which management approach is selected. Nevertheless, differences exist between the risks presented by 
the eight management approaches. Figures S-23 through S-27 display the risk comparisons for the public and 
workers under both incident-free and accident conditions. 

The management approaches with intersite transportation would involve greater radiological risk to the public 
maximally exposed individual than the management approaches without intersite transportation because of the 
additional transportation involved. For the management approaches with intersite transportation (all approaches 
except No Action, Conduct All Processes at Rocky Flats, and Process Without Plutonium Separation), a conservative 
upper-bound estimate of the chance that this hypothetical individual would incur a latent cancer fatality would be 
about 5.5xl0·6, or less than one chance in 100,000. As shown in Figure S-23, the Maximum Plutonium Separation 
management approach presents a radiological risk of0.0079 additional cancer fatalities among the public population, 
while the Preferred Alternative presents a risk of 0.0020 additional latent cancer fatalities. In all cases the estimated 
risks are low; no member of the public would be likely to incur a latent cancer fatality due to incident-free operations. 

All the management approaches are equal in terms of the radiological risk to the maximally exposed individual 
worker ( 0.0008 cancer fatality per year). This is because DOE applied the same conservative assumption across the 
board for this part of the analysis -that the maximally exposed individual worker would be limited to DOE's 
Administrative Control Level of 2000 mrem per year. As shown in Figure S-24, all of the management approaches 
would cause less than 0.5 additional latent cancer fatalities among the worker population from exposure to radiation. 
DOE would not expect any additional latent cancer fatalities among workers under any of these approaches. 
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Figure 5-23. Incident-Free Radiological Risk to the Public Population Under Each Management Approach 
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Figure 5-24. Incident-Free Radiological Risk to the Involved Worker Population Under Each Management Approach 
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Figure S-25. Accident Risk to the Public Maximally Exposed Individual Under Each Management Approach 
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Figure S-26. Accident Risk to the Public Population Under Each Management Approach 
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Figure S-27. Accident Risk to the Onsite Noninvolved Worker Under Each Management Approach 
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Figure S-28. lntersite Round-Trip Transportation Distance Required Under Each Management Approach 
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All of the management approaches also present low risks to the public and to workers from exposure to hazardous 
chemicals. The probability of an excess latent cancer incidence for the member of the public and the worker 
expected to receive the highest exposure is less than 1 in one hundred million (0 to 3xl0·9). Noncancer adverse 
health effects for the public and workers are also not expected since the Hazard Index values for all of the management 
approaches are much less than one, ranging from 0 to lxl0-7• The number oflatent cancers resulting from exposure 
to facility emissions and transportation vehicle exhaust is estimated to be much less than one in the public and 
worker population for all management approaches. 

As shown in Figures S-25, S-26, and S-27, the risks due to onsite and transportation accidents do not vary greatly 
among any of the management approaches. In general, the Minimize Total Process Duration at Rocky Flats approach, 
the Minimize Cost Management Approach, and the No Action Alternative present somewhat lower accident risks 
than the rest of the management approaches, but all the accident risks are very low. 
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4.2.2. 1.3 OTHER IMPACTS 

Five of the management approaches involve intersite transportation of plutonium residues and/or scrub alloy. 
Figure S-28 compares the total intersite transportation distances that would be required under each management 
approach. The Process with Maximum Plutonium Separation Management Approach would require about 823,000 
km (511,000 mi) of intersite transportation, while the Preferred Alternative would require about 208,000 km 
(129,000 mi). 

The cost comparison is presented in Figure S-29. Cost estimates range from $428 million for the Minimize Cost 
Management Approach to $1,129 million for the No Action Alternative. The Preferred Alternative has an estimated 
cost of $524 million. 

4.2.3 RANGE OF RADIOLOGICAL AND CHEMICAL IMPACTS AT EACH SITE 

All the residues could be processed at Rocky Flats, and portions of the residues could be processed at the Savannah 
River Site or Los Alamos National Laboratory. This section presents the range of radiological and chemical 
impacts which could result from the processing technologies at Rocky Flats, the Savannah River Site, and Los 
Alamos National Laboratory. 

4.2.3. 1 ROCKY FLATS 

• Incident-Free Radiological Impacts -The range of radiological impacts to the public and the workers 
associated with incident-free implementation of various processing technologies at Rocky Flats is presented 
in Table S-9. 

Table S-9. Range of Radiological Impacts Due to Incident-Free Operations at Rocky Flats 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Dose 
(mrem) 

Probability of a 
Latent Cancer Fatality 

Dose 
(person-rem) 

Number of Latent 
Cancer Fatalities 

0.00012 to 0.00105 6.0 X lQ·ll tO 5.3 X lQ·IO 0.0046 to 0.024 2.3 x 10·6 to 0.000012 

Maximally Exposed Individual Worker Worker Population 

Dose Probability of a Latent Dose Number of Latent 
(mrem per year) Cancer Fatality Per Year (person-rem) Cancer Fatalities 

2,000 0.00080 425 to 2,040 0.17 to 0.82 

The public maximally exposed individual at Rocky Flats would be a hypothetical individual who lives 
downwind at the site boundary. The estimated total dose for this maximally exposed individual could 
range from 0.00012 mrem to 0.00105 mrem. This individual's chance of incurring a latent cancer fatality 
due to process operations would be less than one in one billion (6.0x10'11 to 5.3x10·10

). 

The total public population radiation dose would range from 0.0046 person-rem to 0.024 person-rem. 
These doses would cause far less than one additional latent cancer fatality among the people living near the 
Rocky Flats site (2.3x10·6 to 0.000012). During incident-free storage, there would be no release of 
radioactive material, so the impact on the public would be equal to zero. 

The maximally exposed individual worker dose assumes that an individual worker receives a dose below the 
DOE Administrative Control Level of 2,000 mrem per year to reflect DOE's commitment to maintain 
doses as low as reasonably achievable. 
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T~e total worker population radiation dose would be from 425 person-rem to 2,040 person-rem, which 
would cause 0.17 to 0.82 additional latent cancer fatalities among the workers directly involved in the 
operations. Onsite workers who are not involved with the actual processing of the residues are designated 
as noninvolved workers. The impacts to these workers would be much smaller than the impacts to the 
involved workers. During the post-processing storage period, inspections of the storage facility would 
expose the worker population to very small incremental additions. 

• Incident-Free Hazardous Chemical Impacts- The range of impacts of hazardous chemical releases (e.g., 
carbon tetrachloride and hydrochloric acid) associated with incident-free implementation of the various 
processing technologies at Rocky Flats is presented in Table S-10. The probability of excess latent cancer 
incidence for the offsite population maximally exposed individual resulting from release ranges from 0 to 
6x10·11 • From zero to less than one latent cancer incidence is expected to occur in the offsite population of 
2.4 million individuals living within an SO-kilometer radius of Rocky Flats. The Hazard Index Value is 
much less than 1, indicating that noncancer adverse health effects would not be expected in the offsite 
population. 

Table S-1 0. Range of Chemical Impacts Due to Incident-Free Operations at Rocky Flats 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Probability of a Cancer Incidence H~ard Index Number of Cancer Incidences 

0 to6 x 10·11 0 to 5 x 10'11 0 to <1 

Maximally Exposed Individual Worker Worker Population 

Probability of a Cancer Incidence H~ard Index Number of Cancer Incidences 

0 to 3 x 10·9 Oto3xl0·9 0 to <1 

The maximally exposed individual worker probability of excess latent cancer incidence ranges from 
0 to 3x10·9

• If all site workers were exposed to the maximally exposed individual concentration of 
carbon tetrachloride, which is an extremely conservative and unrealistic assumption, less than 1 
excess latent cancer would be expected to occur in the workforce population. The Hazard Index 
value is much less than 1, which suggests that noncancer adverse health effects are not expected in 
the worker population. 

• Radiological Impacts Due to Accidents -The range of radiological impacts to the public and the workers 
due to accidents during the implementation of the various processing technologies for plutonium residues 
and scrub alloy at Rocky Flats is presented in Table S-11. 

Table S-11. Range of Radiologicallmpactsa Due to Accidents at Rocky Flats 

Offsite Public Maximally Offsite Public 
Noninvolved Onsite Worker 

Exposed Individual Risk Population Risk 
Maximally Exposed 

Individual Risk 

Probability of a Number of Latent Probability of a 
Latent Cancer Fatality Cancer Fatalities Latent Cancer Fatality 

2. 7 x 10·6 to 0.000042 0.031 to 0.66 0.00002 7 to 0.00067b 

• The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

b If an earthquake strong enough to collapse Building 707 and damage Building 371 occurs, 200 involved workers would be at 
risk of death or injury. 
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The public maximally exposed individual at Rocky Flats would be a hypothetical individual who lives 
downwind at the site boundary. The public population is defined as the residential population within a 
radius of 80 km (50 mi). An onsite worker is defined as an individual worker who is located 100m (328ft) 
or more downwind from the release point when an accidental release of radioactive material occurs. (This 
is the same for all three sites evaluated.) 

The estimated risk of a latent cancer fatality for the maximally exposed individual at Rocky Flats could 
range from 2.7x10·6 to 0.000042. This individual's chance of incurring a latent cancer fatality due to an 
accident during process operations would be increased by less than 1 in 10,000. The estimated risk of 
latent cancer fatalities for the general population would be in the range of 0.031 to 0.66. The fatal cancer 
risk to the onsite worker is in the range of 0.000027 to 0.00067. This onsite worker's chance of incurring a 
latent cancer fatality due to an accident during process operations would be increased by less than 1 in 
1,000. 

In any accident scenario, the individuals most likely to be injured are the involved workers. The risk to 
these workers would be due to both radiological and nonradiological effects. In a fire, the involved workers 
could be exposed to airborne radioactive material, in addition to the smoke and heat of the fire. In an 
explosion, there could be flying debris and containment barriers could be broken, exposing workers to 
airborne radioactive material. Most spills would not have a major effect on involved workers because they 
would clean up the spill wearing protective clothing and respirators as necessary. An accidental criticality 
could expose involved workers to large doses of prompt penetrating radiation, which could cause death in a 
short period of time. The earthquake and aircraft crash accident scenarios present very severe 
nonradiological effects to the involved workers. In these scenarios, the workers are likely to be hurt or 
killed from the collapse of the building or the impact of the aircraft crash before they could be evacuated. 

The maximum number of involved workers at risk is estimated to be equal to the number of workers who 
would be working on plutonium residues or scrub alloy at any one time in each of the processing buildings 
at each of the three sites. Buildings 707 and 3 71 at Rocky Flats would each have about 100 involved 
workers inside, which is more involved workers than any facility at either of the other two sites. Thus, if an 
earthquake strong enough to collapse Building 707 and damage Building 3 71 hits Rocky Flats, 
approximately 200 involved workers would be at risk of death or injury due to activities associated with 
plutonium residues and scrub alloy. It is estimated that an earthquake strong enough to collapse Building 
707 would occur once every 385 years. It is also estimated that an earthquake strong enough to collapse 
Building 371 would occur once every 10,700 years. 

4.2.3.2 SAVANNAH RIVER SITE 

• Incident-Free Radiological Impacts -The range of radiological impacts to the public and the workers 
associated with incident-free implementation of various processing technologies at the Savannah River Site 
is presented in Table S-12. 

Table S-12. Range of Radiological Impacts Due to Incident-Free Operations at the Savannah River Site 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Dose 
(mrem) 

0 to 0.0034 

Probability of a 
Latent Cancer Fatality 

0 to 1.7 x 10·9 

Maximally Exposed Individual Worker 

Dose Probability of a Latent 
(mrem per year) Cancer Fatality Per Year 

0 to 2,000 0 to 0.00080 

Dose 
(person-rem) 

0 to 0.38 

Number of Latent 
Cancer Fatalities 

0 to 0.00019 

Worker Population 

Dose Number of Latent 
(person-rem) Cancer Fatalities 

0 to 469 Oto0.19 

Note: The lower value of each range is zero because it is possible that no processing would take place at the Savannah River Site. 
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The public maximally exposed individual at the Savannah River Site would be a hypothetical individual 
who lives downwind at the site boundary. The estimated total dose for this maximally exposed individual 
would range from 0 mrem to 0.0034 mrem. This individual's chance of incurring a latent cancer fatality 
due to process operations would be less than one in one-hundred million (0 to 1.7xi0·9). 

The total public population radiation dose would range from 0 person-rem to 0.38 person-rem. The dose is 
estimated to result in less than one additional latent cancer fatality among the people living near the 
Savannah River Site (0 to 0.00019). During incident-free storage, there would be no release of radioactive 
material, so the impact on the public would be equal to zero. 

The maximally exposed individual worker dose range assumes that an individual worker receives a dose 
below the OOE Administrative Control Level of 2,000 mrem per year to reflect DOE's commitment to 
maintain doses as low as reasonably achievable. 

The total worker population radiation dose would range from 0 person-rem to 469 person-rem, which 
would cause 0 to 0.19 additional latent cancer fatalities among the workers directly involved in the 
operations. Onsite workers who are not involved with the actual processing of the residues are designated 
as noninvolved workers. The impacts to these workers would be much smaller than the impacts to the 
involved workers. During the post-processing storage period, inspections of the storage facility would 
expose the worker population to small incremental additions. 

• Incident-Free Hazardous Chemical Impacts -The range of impacts of hazardous chemical releases 
associated with incident-free implementation of the various processing technologies at the Savannah River 
Site is presented in Table S-13. No carcinogenic chemicals are expected to be released from the processing 
of plutonium residues and scrub alloy at the Savannah River Site; therefore, maximally exposed individual 
cancer probability and population cancer incidences were not evaluated for the offsite population or 
workers. The Hazard Index value is much less than 1, which suggests that non cancer adverse health effects 
are not expected for the offsite maximally exposed individual as a result of releases of phosphoric acid and 
ammonium nitrate. The Hazard Index value for the maximally exposed worker is also much less than 1. 
Therefore, noncancer adverse health effects are not expected among the worker population. 

Table S-13. Range of Chemical Impacts Due to Incident-Free Operations at the Savannah River Site 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Probability of a Cancer Incidence Hazard Index Number of Cancer Incidences 

N/A 0 to 2 X IQ-9 N/A 

Maximally Exposed Individual Worker Worker Population 

Probability of a Cancer Incidence Hazard Index Number of Cancer Incidences 

N/A Oto2xl0·8 N/A 

N/A =not applicable 

• Radiological Impacts Due to Accidents -The range of radiological impacts to the public and the workers 
due to accidents during the implementation of the various processing technologies for the processing of 
plutonium residues and scrub alloy at the Savannah River Site is presented in Table S-14. 

The estimated risk of a latent cancer fatality for the maximally exposed individual could range from 0 to 
2.5x10·7• This individual's chance of incurring a latent cancer fatality due to an accident during processing 
operations would be increased by less than one in one million. The estimated risk of latent cancer fatalities 
for the general population could be in the range of 0 to 0.011. The onsite worker risk is in the range of 0 to 
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0.000078. This onsite worker's chance of incurring a latent cancer fatality due to an accident during 
processing operations would be increased by less than 1 in 10,000. 

Table S-14. Range of Radiological lmpactsa Due to Accidents at the Savannah River Site 

Offsite Public Maximally Offsite Public 
Noninvolved Onsite Worker 

Exposed Individual Risk Population Risk 
Maximally Exposed 

Individual Risk 

Probability of a Number of Latent Probability of a 
Latent Cancer Fatality Cancer Fatalities Latent Cancer Fatality 

0 to 2.5 x 10·7 0 to O.ol 1 0 to 0.000078b 

• The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

b If an earthquake strong enough to damage H-Canyon and H-B Line occurs, 54 involved workers could be at risk of death or injury. 

Note: The lower value of each range is zero since it is possible that no processing will take place at the Savannah River Site. 

4.2.3.3 LOS ALAMOS NATIONAL LABORATORY 

• Incident-Free Radiological Impacts- The range of radiological impacts to the public and the workers 
associated with incident-free implementation of various processing technologies at Los Alamos National 
Laboratory is presented in Table S-15. 

Table S-15. Range of Radiological Impacts Due to Incident-Free Operations at Los Alamos National Laboratory 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Dose 
(mrem) 

0 to0.00080 

Probability of a 
Latent Cancer Fatality 

0 to 4.0 x 10·10 

Maximally Exposed Individual Worker 

Dose Probability of a Latent 
(mrem per year) Cancer Fatality Per Year 

0 to 2,000 0 to 0.00080 

Dose 
(person-rem) 

0 to 0.0024 

Number of Latent 
Cancer Fatalities 

0 to 1.2 x 10·6 

Worker Population 

Dose Number of Latent 
(person-rem) Cancer Fatalities 

0 to 160 0 to 0.064 

Note: The lower value of each range is zero because it is possible that no processing would take place at Los Alamos National Laboratory. 

The public maximally exposed individual at Los Alamos National Laboratory would be a hypothetical 
individual who lives downwind of anticipated releases. As shown in Table S-15, the estimated total dose 
for this maximally exposed individual would range from 0 mrem to 0.00080 mrem. This individual's chance 
of incurring a latent cancer fatality due to processing operations would be less than one in one billion (0 to 
4.0x10-10). 

The total public population radiation dose would range from 0 person-rem to 0.0024 person-rem. The dose 
is small and would cause far less than one additional latent fatal cancer among the people living near Los 
Alamos National Laboratory (0 to 1.2x10·6). During incident-free storage, there would be no release of 
radioactive material, so the impact on the public would be equal to zero. 

The maximally exposed individual worker dose range assumes that an individual worker receives a dose 
below the OOE Administrative Control Level of 2,000 mrem per year to reflect OOE's commitment to 
maintain doses as low as reasonably achievable. 
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The total worker population radiation dose would range from 0 person-rem to approximately 160 person
rem, which would cause 0 to 0.064 additional latent cancer fatalities among the workers directly involved 
in the operations. Onsite workers who are not involved with the actual processing of the residues are 
designated as noninvolved workers. The impacts to these workers would be much smaller than the 
impacts to the involved workers. During the post-processing storage period, inspections of the storage 
facility would expose the worker populations to very small incremental additions. 

• Incident-Free Hazardous Chemical Impacts - No hazardous chemicals are expected to be released 
from the proposed processing of plutonium residues at Los Alamos National Laboratory under the various 
processing technologies evaluated in this EIS. 

• Radiological Impacts Due to Accidents - The range of radiological impacts to the public and the 
workers due to accidents during the implementation of the various processing technologies for plutonium 
residues at Los Alamos National Laboratory is presented in Table S-16. 

Table S-16. Range of Radiologicallmpactsa Due to Accidents at los Alamos National laboratory 

Offsite Public Maximally Offsite Public 
Noninvolved Onsite Worker 

Exposed Individual Risk Population Risk 
Maximally Exposed 

Individual Risk 

Probability of a Number of Latent Probability of a 
Latent Cancer Fatality Cancer Fatalities Latent Cancer Fatality 

0 to 0.000028 0 to 0.037 0 to 0.00048h 

• The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

b If an earthquake occurs at TA-55 strong enough to damage Building PF-4, 30 involved workers would be at risk of death or injury. 

Note: The lower value of each range is zero since it is possible that no processing will take pUu:e at Los Alamos National Laboratory. 

The estimated risk of a latent cancer fatality for the maximally exposed individual at Los Alamos 
National Laboratory would range from 0 to 0.000028. This individual's chance of incurring a latent 
cancer fatality due to an accident during processing operations would be increased by less than 1 in 
10,000. The estimated risk of latent cancer fatalities for the general population would be in the range of 0 
to 0.03 7. The fatal cancer risk to the onsite worker is in the range of 0 to 0.00048. This onsite worker's 
chance of incurring a latent cancer fatality due to an accident during processing operations would be 
increased by less than 1 in 1 ,000. 

4.2.4 RANGE OF WASTES GENERATED AT EACH SITE 

The minimum and maximum amounts of wastes generated from processing the plutonium residues and scrub alloy 
addressed in this EIS are included in Table S-19 (for Rocky Flats), S-21 (for the Savannah River Site), and S-23 
(for Los Alamos National Laboratory). The types of wastes included in these tables are stabilized residues (only at 
Rocky Flats), transuranic waste, low-level waste, low-level mixed waste, material managed as high-level waste 
(only at the Savannah River Site) and saltstone (only at the Savannah River Site). 

As an example, from Table S-19, the range of low-level waste from processing at Rocky Flats would range from 
900m3 (31,800 ft3

) to 12,100 m3 (427,000 ft3
). 

4.2.5 RANGE OF INTERSITE TRANSPORTATION IMPACTS 

Some of the processing options would require transporting plutonium residues or scrub alloy from Rocky Flats to 
either the Savannah River Site or Los Alamos National Laboratory. Considering all the options, the number of 
truck shipments from Rocky Flats to the Savannah River Site could range from 0 to 208, and the number of truck 
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shipments from Rocky Flats to Los Alamos National Laboratory could range from 0 to 63. (Refer to section 2.8 of 
this Summary.) This section describes the estimated radiation dose rate near the transport containers and the 
range of radiological and chemical impacts which could result from intersite transportation. The detailed analysis 
of the intersite transportation impacts are presented in Appendix E of the EIS. 

The regulatory external radiation dose limit for ground transport is 10 mrem per hour at 2 m (6.6 ft) from the 
vehicle (49 CFR 173.441). Historical data from actual plutonium residue and scrub alloy handling experience 
have shown dose rates below this regulatory limit. Dose rates at 2 m (6.6 ft) from the Type 9975 and Type 6M 
containers have often been between 0.15 and 0.6 mrem per hour, depending on the age and type of residue. 
Because Safe Secure Trailers carry up to 30 Type 9975 and 38 Type 6M containers, dose rates around the vehicle 
could be higher than around a single container, but would be lower than the regulatory limit. 

To be conservative, the analyses in this EIS assume that dose rates around the vehicle would equal the regulatory 
limit of 10 mrem per hour at 2m (6.6 ft) from the side of the transport vehicle. This conservative value was used 
in the calculation of incident-free doses to members of the public and ground transport workers. For radiation 
workers handling containers at the DOE sites, the dose rate to the maximally exposed worker was conservatively 
assumed to be 2,000 mrem per year, which is equal to the DOE Administrative Control Level. 

The range of radiological impacts due to incident-free transportation is presented in Table S-17. For every impact, 
the low end of the range is always zero because there are options that involve no transportation. The high end of 
each range is always low, which indicates that DOE would expect no latent cancer fatalities among the public or 
workers (0 to 0.025) from any combination of transportation options. 

The only chemical impact would be latent cancer fatalities due to vehicle exhaust. The vehicle exhaust gases from 
the maximum number of truck shipments (round trip) from Rocky Flats to the Savannah River Site and to Los 
Alamos National Laboratory could cause 0.003 and 0.0003 latent cancer fatalities, respectively. 

The potential impacts due to transportation accidents are presented in Table S-18. For every impact, the low end 
of the range is always zero because there are options that involve no transportation. The table shows that the risk 
of prompt death due to the trauma of a traffic accident is much greater than the risk due to radiological exposure 
following an accident. The highest risk is 0.021, which means that there would be about a 2 percent chance of one 
traffic fatality if DOE decides to make all 208 possible truck shipments to the Savannah River Site. 

Table S-17. Range of Radiological Impacts Due to Incident-Free Transportation 

Offsite Public Maximally Exposed Individual Offsite Public Population 

Dose Probability of Dose Number of Latent 
Origin/Destination (mrem) a Latent (person-rem) Cancer Fatalities 

Cancer Fatality 

Rocky Flats/Savannah River Site 0 to 11 0 to 5.5 x 10·6 0 to 21 0 to 0.010 

Rocky Flats/Los Alamos 0 to 11 0 to 5.5 X 10·6 0 to 1.7 0 to 0.00085 
National Laboratory 

Maximally Exposed Individual Transport Worker Transport Worker Population 

Dose Probability of Dose Number of Latent 
Origin/Destination (mrem per yr) a Latent Cancer (person-rem) Cancer Fatalities 

Fatality Per Year 

Rocky Flats/Savannah River Site 0 to 100 0 to 0.000040 0 to 32 0 to 0.013 

Rocky Flats/Los Alamos 0 to 100 0 to 0.000040 0 to 2.6 0 to 0.0010 
National Laboratory 
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Table S-18. Range of lmpactsa Due to Transportation Accidents 

Offsite Public Population Offsite Public Population 
Radiological Risk and Worker Trauma Risk 

Origin/Destination Number of Latent Cancer Fatalities Probability uf One Traffic Fatalityb 

Rocky Flats/Savannah River Site 

Rocky Flats/Los Alamos 
National Laboratory 

0 to 6.0 X 10·6 

0 to 3.6 x 10·7 

0 to 0.021 

0 to 0.0018 

a The impacts are given as risks, which are additive, rather than consequences, which are not additive for accidents. 

b These probabilities are associated with traveling round-trip. 

4.2.6 ENVIRONMENTAL JUSTICE 

Executive Order 12898 directs Federal agencies to identify and address, as appropriate, disproportionately high and 
adverse human health or environmental effects of agency actions on minority populations and low-income 
populations. Analyses of the alternatives evaluated in this EIS to manage the plutonium residues and scrub alloy 
predict only minimal risks to health and safety. Because none of the alternatives would be expected to cause high 
and adverse consequences to the public at large, no minority or low-income populations would be expected to 
experience disproportionately high and adverse consequences. A more detailed discussion of the analysis of 
Environmental Justice is included in Appendix F of the Final EIS. 

4.2.7 CUMULATIVE IMPACTS 

The cumulative impacts from the management of plutonium residues and scrub alloy for each site are identified 
in Tables S-19, S-21, and S-23. The cumulative impacts include impacts from current and future activities at 
each site, along with the impacts from this EIS. The minimum and maximum impacts are based on the range 
of possible impacts at each site. The ranges of impacts are presented in Section 4.23 of the Final EIS. The 
cumulative impacts do not directly correlate to the management approaches presented in Section 4.2.2 of the 
Summary and Section 4.22 of the EIS. 

Processing of residues and scrub alloy would contribute small additions to the amounts of products and wastes 
generated from other existing or planned activities at each of the three sites. In addition, the radiological 
and chemical releases associated with normal operations of any of the processing alternatives evaluated in 
this EIS would result in less than one cancer fatality to the offsite populations around each site. The contribution 
to existing and projected impacts associated with all other site activities would be small. 
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4.2.7. 1 Rocky Flats 

Tables S-19 and S-20 identify the cumulative waste, radiological and air quality impacts resulting from the 
management of the plutonium residues and scrub alloy addressed in this EIS, other future actions, and current 
activities. 

Table S-19. Rocky Flats Cumulative Radiological Impacts 

Impact Category 

Waste Generation 

Impacts of 
Existing 

Operationsb 

Stabilized Residues (drums)f 0 

Transuranic Waste (cubic meters) 6,300 

Low-Level Waste (cubic meters) 41,000 

Low-Level Mixed Waste 21,000 
(cubic meters) 

Offsite Population 

Collective Dose, 10 years 
(person-rem) 

1.6 

Plutonium Residue and 
Scrub Alloy Impacts 

Min. Max. Preferred 

0 21,300 17,600 

400 8,200 500 

900 12,100 900 

0 0 0 

0.0046 0.024 0.0057 

Number of latent cancer fatalities 0.00080 2.3 x 10·6 0.000012 2.9 x 10·6 

from collective dose 

Offsite Maximally Exposed 
Individual 

Annual Dose, Atmospheric 
Releases (mrem) 

0.00047 0.00012 0.00105 0.00019 

mpacts of 
Other 

Reasonably 
oreseeable 

Future 
Actionsb 

0 

4,900 

96,000 

192,000 

228 

0.11 

0.23 

Cumulative lmpactsa 

Min.< Max.d Preferred• 

0 21,300 17,600 

11,600 19,400 11,700 

138,000 149,000 138,000 

213,000 213,000 213,000 

230 230 230 

0.11 0.11 0.11 

0.23 0.23 0.23 

Probability of a Latent Cancer 
Fatality 

2.3 X 10·10 6.0 X 10'11 5.3 X 10·10 9.5 X 10·11 1.2 X 10·7 1.2 X 10·7 1.2 X 10·7 1.2 X 10·7 

Worker Population 

Collective Dose, 
10 years (person-rem) 

Number of latent cancer fatalities 
from collective dose 

2,630 

1.1 

425 2,040 

0.17 0.82 

582 1,723 4,778 6,393 4,935 

0.23 0.69 2.0 2.6 2.0 

" Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts of other 
reasonably foreseeable future actions. 

b These are described in the Final Waste Management Programmatic Environmental Impact Statement and in Section 4.25 of the Final ElS. 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 

d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 

' Cumulative impacts, including combined impacts from processing Rocky Flats plutonium residues and scrub alloy under the Preferred 
Alternative. 

f Standard 55-gallon (208-liter) drums. 
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Table S-20. Cumulative Air Quality Impacts at Rocky Flats 

Concentration Most Stringent 
Baseline Modeled from Other Total Regulation or 

Concentration Concentration Onsite Sources• Concentration Averaging Guideline 
Pollutant (Jlg/mJ) (1J.g/m3) (1J.g/m3) (1J.g/m3) Time (Jlg/mJ)b 

Nitrogen Dioxide 1.4 0.00014 0.0 1.4 Annual 100 

Hydrochloric Acid 0.0052 4.2 x 10·7 0.001 0.0062 Annual N/A 

Carbon Tetrachloride 0.0024 0.000031 0.002 0.0044 Annual N/A 

N/A =Not Applicable 

• Other approved onsite sources that would be operating at the same time as the plutonium residues and scrub alloy processing at Rocky Flats. 

b Federal and State standards. 

• Wastes - Existing operations and other reasonably foreseeable future actions would not generate any 
stabilized residues that have plutonium concentrations above the safeguards termination limits. The 
minimum amount of stabilized residues that could be generated under this EIS is also zero because for 
every material category there is at least one processing technology that would not generate any. 
Alternatives 1 and 4 would generate stabilized residues, while Alternatives 2 and 3 would not. Existing 
and future operations at Rocky Flats (other than processing residues and scrub alloy) will generate 
approximately 6,300 m3 (222,000 ft3 ) and 4,900 m3 (173,000 ft3), respectively, of transuranic waste with 
plutonium concentrations below the safeguards termination limits. This will result in a total of 11 ,200 m3 

(395,500 ft3
) of transuranic waste. The maximum estimated volume of transuranic waste from plutonium 

residues and scrub alloy is 8,200 m3 (290,000 ft3
), which would represent a major increase over the 11,200 

m3 (395,500 ft3 ) from existing and future operations. The minimum amount of transuranic waste that 
could be generated at Rocky Flats would be about 400m3 (14,100 ft3

), which would occur if most of the 
plutonium residues and scrub alloy are simply repackaged at Rocky Flats. Existing and future operations at 
Rocky Flats will generate approximately 41,000 m3 (1,448,000 ft3

) and 96,000 m3 (3,390,000 ft3
), 

respectively, of low-level waste. This will result in a total of 137,000 m3 (4,840,000 ft 3
) of low-level waste. 

The maximum estimated volume from plutonium residues and scrub alloy is 12,100 m3 (427,000 ft3
), 

which would represent an increase of less than 10 percent of the 137,000 m3 (4,840,000 ft3
) from existing 

and future operations. Table S-19 also shows that the largest volume of waste at Rocky Flats is low-level 
mixed waste. DOE has estimated that existing and future operations will generate approximately 213,000 
m3 ( 7,5 20,000 ft3 ) of low-level mixed waste, while the processing of plutonium residues and scrub alloy is 
not expected to generate any low-level mixed waste. 

• Radiological Impacts- As identified in Table S-19, the radioactive releases that would result from 
processing the Rocky Flats plutonium residues and scrub alloy would not noticeably increase the radiation 
dose or the associated number of latent cancer fatalities in the offsite population. In addition, the radiation 
dose to the maximally exposed individual would remain well below the DOE regulatory limit of 10 mrem 
per year from atmospheric releases (DOE Order 5400.5). The radiation dose to the involved worker 
population could increase by about 4 7 percent over the dose from existing operations and other reasonably 
foreseeable future actions over the 10-year processing period. However, doses to individual involved 
workers will be kept below the regulatory limit of 5,000 mrem per year (10 CFR Part 835). Furthermore, as 
low as reasonably achievable principles will be exercised to maintain individual worker doses below the 
DOE Administrative Control Level of 2,000 mrem per year. Each DOE site also maintains its own 
Administrative Control Level, but for the sake of consistency, DOE used the 2,000 mrem per year 
throughout this EIS. Transportation workers (e.g., drivers) will be held to an annual limit of 100 mrem per 
year because they are not certified radiation workers. All worker doses are routinely monitored, and if any 
individual worker's dose approaches the annual limit, he or she would be rotated into another job. 
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• Air Quality Impacts -The processing of plutonium residues and scrub alloy at Rocky Flats would involve 
potential releases of nitrogen dioxide, hydrochloric acid, and carbon tetrachloride. The modeled offsite 
concentrations of these pollutants are presented in Table S-20, along with the existing concentrations and 
concentrations from other onsite sources that would be operating at the same time as the plutonium 
residues and scrub alloy processing. 

Because the total concentrations are small compared to the standards or guidelines, the cumulative impacts 
of the Proposed Action and the existing baseline should not be of concern with respect to these pollutants 
at Rocky Flats. 

Rocky Flats is in a nonattainment area where standards for criteria air pollutants are exceeded for 
particulates, carbon monoxide, and ozone. Section 176c of the 1990 Clean Air Act, as amended, requires 
that all Federal actions conform with the applicable State Implementation Plan. EPA has implemented 
rules that establish the criteria and procedures governing the determination of conformity for all Federal 
actions in nonattainment and maintenance areas (40 CFR 93.153). Since the area in which Rocky Flats is 
located is in nonattainment for particulates, carbon monoxide, and ozone, proposed actions at this site 
have been evaluated, and it has been determined that the total of direct and indirect emissions associated 
with the proposed actions are below the emissions level for which a conformity determination is required. 
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4.2.7.2 Savannah River Site 

Tables S-21 and S-22 identify the cumulative radiological and chemical impacts at the Savannah River Site resulting 
from the management of the plutonium residues and scrub alloy addressed in this EIS, other future actions, and 
current activities. 

Table S-21. Savannah River Site Cumulative Radiological Impacts 

Impact Category 

Waste Generation 

Impacts of 
Existing 

Operations& 

High-Level Waste (canisters)! 4,600 

Transuranic Waste (cubic meters) 17,100 

Low-Level Waste (cubic meters) 500,000 

Low-Level Mixed Waste 13,000 
(cubic meters) 

Saltstone (cubic meters)' 627,000 

Offsite Population 

Collective Dose, 10 years 68 
(person-rem) 

Number of latent cancer fatalities 0.034 
from collective dose 

Offsite Maximally Exposed 
Individual 

Annual Dose, Atmospheric 
Releases ( mrem) 

0.14 

Plutonium Residue and 
Scrub Alloy Impacts 

Min. Max. Preferred 

0 43• 5• 

0 100 10 

0 200 42 

0 0 0 

0 2,500 500 

0 0.38 0.062 

0 0.00019 0.000031 

0 0.0034 0.00057 

Impacts of 
Other 

Reasonably 
Foreseeable 

Future 
Actions& 

(h) 

65,000 

2,500,000 

11,000,000 

(h) 

686 

0.34 

9.8 

I 

I 

Cumulative lmpactsa 

Min.< Max.d Preferred• 

4,600 4,643 4,605 

82,100 82,200 82,110 

3,000,000 3,000,000 3,000,000 

11,000,000 11,000,000 11,000,000 

627,000 630,000 628,000 

754 754 754 

0.37 0.37 0.37 

9.9 9.9 9.9 

Probability of a Latent Cancer 
Fatality 

7.0 X 1Q·S 0 1.7 x 10·9 2.9 x 10·10 4.9 x 10·6 5.0 x 10·6 5.0 x 10·6 5.0 x 10·6 

Worker Population 

Collective Dose, 10 years 
(person-rem) 

8,400 0 469 76 8,309 16,700 17,200 16,800 

Number of latent cancer fatalities 
from collective dose 

3.4 0 0.19 0.030 3.3 6.7 6.9 6.7 

a Impacts of existing operations, combined impacts from processing Rocky Flats plutonium residues and scrub alloy, and impacts of other 
reasonably foreseeable future actions. 

b These are described in the Final Waste Management Programmatic Environmental Impact Statement and in Section 4. 25 of the Final EIS. 
' Cumulative impacts, including minimum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
d Cumulative impacts, including maximum combined impacts from processing Rocky Flats plutonium residues and scrub alloy. 
' Cumulative impacts, including combined impacts from processing Rocky Flats plutonium residues and scrub a,Uoy under the Preferred 

Alternative. 
f Each canister is 61 centimeters (2 feet) in diameter, 300 centimeters ( 10 feet) tall, and contains approximately 1,680 kilograms (3,700 pounds) 

of high-level waste glass. 
g Material managed as high-level waste. 
h The waste generation due to other reasonably foreseeable future actions (20 years) is included in the column of waste generation due to existing 

operations. 
' Although salts tone is a low-level waste, it is managed independently from other low-level waste. 
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• Wastes- As shown in Table S-21, existing and future operations at the Savannah River Site will generate 
large volumes of high-level waste, transuranic waste, low-level waste, low-level mixed waste, and salts tone. 
Table S-21 also lists the volumes of these wastes that could be generated from the processing of plutonium 
residues and scrub alloy. The limited processing of plutonium residues and scrub alloy at the Savannah 
River Site would cause very small increases in the wastes to be managed at this site. 

• Radiological Impacts- As identified in Table S-21, the radioactive releases that would result from 
processing the Rocky Flats plutonium residues and scrub alloy at the Savannah River Site would not 
noticeably increase the radiation dose or the associated number of latent fatal cancers in the offsite 
population. In addition, the radiation dose to the maximally exposed offsite individual would remain 
below the DOE regulatory limit of 10 mrem per year. The radiation dose to the involved worker 
population could increase by about 3 percent over the dose from existing operations and other reasonably 
foreseeable future actions over the 10-year processing period. Doses to individual involved workers would 
be maintained below the limits, given above in the Rocky Flats cumulative impacts discussion. 

• Air Quality Impacts- The processing of plutonium residues and scrub alloy at the Savannah River Site 
would involve potential releases of nitrogen dioxide, nitric acid, hydrogen fluoride, and phosphoric acid. 
The modeled offsite concentrations of these pollutants are presented in Table S-22, along with baseline 
concentrations and concentrations from other onsite sources that would be operating at the same time as 
the plutonium residues and scrub alloy processing at SRS. 

Because the total concentrations are lower than the applicable standards, the cumulative impacts of the 
Proposed Action and the existing baseline should not be of concern with respect to air quality at the 
Savannah River Site. 

Table S-22. Cumulative Air Quality Impacts at the Savannah River Site 

Concentration Most Stringent 
Baseline Modeled from Other Total Regulation or 

Pollutant 
Concentration Concentration Onsite Sources" Concentration Averaging Guideline 

(l!g/m3) (l!g/m3) (!Jg!m3) (l!g/m3) Time (!Jg!m3)b 

Nitrogen Dioxide 8.8 0.039 3.6 12.4 Annual 100 

Nitric Acid 50.96 0.65 4.76 56.37 24-Hour 125 

Hydrogen Fluoride 0.09 0.00036 0.019 0.11 30-Day 0.8 

0.39 0.0032 0.067 0.46 7-Day 1.6 

1.04 0.0032 0.175 1.22 24-Hour 2.9 

1.99 0.0051 0.327 2.32 12-Hour 3.7 

Phosphoric Acid 0.462 0.0016 0.0 0.464 24-Hour 25 

• Other approved onsite sources which would be operating at the same time as the plutonium residues and scrub alloy processing at the Savannah 
River Site. 

b Federal and State standards. 
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4.2.7 .3 Los Alamos National Laboratory 

Table S-23 identifies the cumulative radiological impacts at Los Alamos National Laboratory resulting from the 
activities addressed in this EIS {limited to processing pyrochemical salts), other future actions, and current activities. 

• Wastes- As shown in Table S-23, existing and future operations at Los Alamos National Laboratory will 
generate large volumes of transuranic waste, low-level waste, and low-level mixed waste. Table S-23 also 
lists the volumes of these wastes that could be generated from the processing of pyrochemical salts. The 
limited processing of plutonium residues at Los Alamos National Laboratory would cause very small 
increases in the wastes to be managed at this site. 

Table S-23. Los Alamos National Laboratory Cumulative Radiological Impacts 

Plutonium Residue and 
Scrub Alloy Impacts 

Impacts of 
Other 

Reasonably 
Foreseeable 

Cumulative lmpactsa 

Impact Category 

Waste Generation 

Impacts of 
Existing 

Operationsb 

Transuranic Waste (cubic meters) 10,800 

Low-Level Waste (cubic meters) 150,000 

Low-Level Mixed Waste 2,770 
(cubic meters) 

Offsite Population 

Collective Dose, 10 years 16 
(person-rem) 

Number of latent cancer fatalities 0.0079 
from collective dose 

Offsite Maximally Exposed 
Individual 

Annual Dose, Atmospheric 
Releases (mrem) 

7.9 

Min. 

0 

0 

0 

0 

0 

0 

Max. 

600 

1,300 

0 

Preferred 

200 

400 

0 

Future 
Actionsb 

4,400 

325,000 

980 

0.0024 0.00079 16.9 

1.2 X 10'6 4.0 X 10'7 0.0085 

0.00080 0.00027 0.37 

Min.< Max.d Preferred' 

15,200 15,800 15,400 

475,000 476,000 475,000 

3,750 3,750 3,750 

33 33 33 

0.016 0.016 0.016 

8.3 8.3 8.3 

Probability of a Latent Cancer 
Fatality 

4.0 X 10'6 0 4.0 X 10'10 1.4 X 10'10 1.9 X 10'7 4.2 X 10'6 4.2 X 10'6 4.2 X 10·6 

Worker Population 

Collective Dose, 10 years 
(person-rem) 

Number of latent cancer fatalities 
from collective dose 

4,580 

1.8 

0 160 

0 0.064 

8.8 763 5,340 5,500 5,350 

0.0035 0.31 2.2 2.1 

• Impacts of existing operations, combined impacts from processing Rocky Flats pyrochfmical salts and impacts of other reasonably foreseeable 
future actions. 

b These are described in the Final Waste Management Programmatic Environmental Impact Statement and in Section 4.25 of the Final EIS. 

c Cumulative impacts, including minimum combined impacts from processing Rocky Flats pyrochemical salts. 

d Cumulative impacts, including maximum combined impacts from processing Rocky Flats pyrochemical salts. 

' Cumulative impacts, including combined impacts from processing Rocky Flats pyrochemical salts under the Preferred Alternative. 
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• Radiological Impacts- As identified in Table S-23, the radioactive releases that would result from 
processing the Rocky Flats pyrochemical salts in Los Alamos National Laboratory would cause very small 
increases in the radiation dose or the associated number of latent fatal cancers in the offsite population. In 
addition, the radiation dose to the maximally exposed offsite individual would remain below the DOE 
regulatory limit of 10 mrem per year. The radiation dose to the involved worker population could increase 
by 3 percent over the dose from existing operations and other reasonably foreseeable future actions over the 
10-year processing period. Doses to individual involved workers would be maintained below the limits 
given in the Rocky Flats cumulative impacts discussion. 

• Air Quality Impacts- For the Los Alamos National Laboratory, the emissions of air pollutants from the 
processing of pyrochemical salts would be very small because only limited processing would take place at 
this site. In addition, the baseline concentrations of criteria air pollutants and hazardous air pollutants are 
much smaller than the applicable standards. 

4.2.7 .4 lntersite Transportation 

The cumulative impacts from transportation of plutonium residues and scrub alloy from Rocky Flats to the Savannah 
River Site and to Los Alamos National Laboratory are identified in Appendix E of the EIS. Since likely transportation 
routes cross about nine states, cumulative impacts are computed on a national basis. Occupational radiation 
exposure to transportation workers and exposure to the public would each increase by about 0.01 percent from the 
estimated cumulative exposure between 1943 and 2035 and would represent an estimated 0.1 percent of the 
cumulative exposure over the 10-year processing period. An additional traffic fatality is not expected and the 
incremental increase in traffic fatalities would be less than 0.0001 percent per year. 

5.0 APPLICABLE LAWS, REGULATIONS, AND OTHER REQUIREMENTS 

Numerous laws, regulations, and other requirements apply to the proposed action and alternatives. These include 
Federal regulations; Executive Orders; DOE Orders, Notices, and Standards; agreements between the States and 
DOE; and those Federal statutes, Executive Orders, and Federal regulations applicable to emergency management 
and response. A detailed description of these requirements is contained in Chapter 5 of the EIS. 

6.0 OVERVIEW OF THE PUBLIC PARTICIPATION PROCESS 

This chapter summarizes the public comments received on this EIS. The sub-chapters address the following: 

• Public Scoping for this EIS 

• Workshops for State and Local Officials along Potential Transportation Routes 

• Public Comments on the Draft EIS 

- Public Hearings 

-Written Comments 

Public comments are addressed in detail in Chapter 9 of the Final EIS. Chapter 9 also includes a reproduction of 
all of the written comments, a summary of oral comments from public comment hearings, and DOE's responses to 
all of the comments. 
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6. 1 Public Scoping for This EIS 

On November 19, 1996, DOE published in the Federal Register a Notice oflntent to prepare this EIS ("Notice of 
Intent to Prepare an Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub 
Alloy Stored at the Rocky Flats Environmental Technology Site," 61 Federal Register 58866). This notice identified 
the preliminary scope of the EIS and invited public comments on the preliminary alternatives identified for preparing 
certain Rocky Flats plutonium residues and scrub alloy for disposal or other disposition. 

The alternatives in the Notice of Intent were identified as follows: 

Alternative 1- No Action (same as in this Final EIS), 
Alternative 2 - Onsite Treatment (with and without plutonium separation) and 
Alternative 3- Offsite Treatment (with and without plutonium separation). 

DOE conducted the public scoping process from November 19, 1996, to December 19, 1996, but continued to 
accept all comments received beyond the closing date. During the scoping period, two public scoping meetings 
were held- one at Rocky Flats on December 3, 1996, and one near the Savannah River Site (in North Augusta, 
South Carolina) on December 12, 1996. Comments were received from individuals at these scoping meetings. In 
addition, DOE received written comments from 30 organizations and individuals. Copies of all written comments 
and summaries of comments made at the public scoping meetings are kept on file at DOE Headquarters in 
Washington, D.C., and in public reading rooms identified on the map in Figure S-30 and in Chapter 7 of thi~ 
Summary. 

Almost half of the public scoping comments were from individuals and organizations in the Rocky Flats area 
(including a coalition of organizations with a specific interest in Rocky Flats activities), and most of the remainder 
were from individuals and organizations in the Savannah River Site area (including the Savannah River Site's 
Citizens Advisory Board). A few were from national organizations. 

Most of the scoping comments included positions for or against the management alternatives presented in the 
Notice oflntent. No scoping comments were received on processing at Los Alamos National Laboratory or Lawrence 
Livermore National Laboratory, which were sites also considered in Alternative 3 (the latter site has since been 
dropped from consideration as an alternative). In providing these comments on the alternatives, specific comments 
were provided on related issues dealing with the following: 

• Storage of the stabilized or processed materials 

• Ultimate disposition of the stabilized or processed materials (e.g., WIPP disposal, mixed oxide fuel) 

• Proliferation 

• Transportation 

• Environment, safety, and health risks 

• Costs 

A more detailed summary of the public scoping comments is presented in Section 1.3 of the Draft EIS, which is 
discussed in Section 6.3 below. 
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Figure S-30. Location of Hearings, Workshops, and Public Reading Rooms 
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6.2 Workshops for State and Local OHicials Along Potential Transportation Routes 

Prior to publication of the Draft EIS, OOE held workshops with the Local Government Network (composed of 
emergency response personnel and State and local officials along OOE transportation corridors). The workshops 
took place as follows: 

• KansasCity,MO,April16-17, 1997 

• Nashville, TN, May 7-8, 1997 

About 80 individuals participated in these workshops, during which OOE provided an overview of the upcoming 
Draft EIS, identified the potential shipments that could take place if a decision were reached to process the materials 
offsite, discussed the nature of the materials that could be shipped and the transport system that would be used for 
the shipments (e.g., the Safe Secure Trailer and the Type B shipping containers), and obtained feedback from the 
workshop attendees on their issues of concern. In addition to the question/answer sessions, the workshops included 
smaller break-out sessions that allowed participants to focus mot;e in-depth on particular areas of interest. Meeting 
summaries from these two workshops are available in the DOE Reading Rooms identified in Chapter 7 of this 
Summary. Key suggestions and comments from those workshops include the following: 

• Improve methods for making local citizens and officials more aware of the upcoming shipments (i.e., 
improve the distribution of information, such as widening the distribution list, using local PBS affiliates or 
radio stations to advertise and moderate public meetings, making the EIS available on a web page, 
distributing an information package, etc.). 
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• Provide more information on the shipment casks and Safe Secure Trailer (SST) system, including ongoing 
research, past history of shipments, amounts and nature of material inside the casks, truck and trailer sizes, 
and radiological monitoring. 

• Share SST procedures with local government officials and emergency response personnel. 

• Involve state and local government officials in developing the transportation plans for these shipments, 
including working out details ahead of time on issues such as safe parking and bad weather protocols; 
provide advance notifications. 

• Improve coordination and funding for training of states and local officials in emergency response and 
provide the necessary equipment; enhance use of mutual aid agreements. 

Following these workshops, DOE prepared a fact sheet on the potential plutonium residue shipments, which included 
information on the shipping casks and the SST, and distributed several copies of the fact sheet to the attendees at 
this meeting. The attendees volunteered at the workshops to distribute the fact sheets within their communities 
(e.g., media outlets and libraries). An updated version of this fact sheet is included in Appendix A of the Final 
EIS. In addition, DOE provided updates on this EIS at subsequent Local Government Network meetings. 

6.3 Issuance of the Draft EIS 

In developing the Draft EIS, DOE considered the various seeping comments and presented analyses that addressed 
many of the concerns or questions. DOE also identified the criteria used to screen the various alternatives considered 
since seeping. The presentation of the alternatives in the Draft EIS was modified from the Notice of Intent as 
follows: Alternative 2 was modified to include only processing without plutonium separation, which would be 
conducted at Rocky Flats. Alternative 3 was modified to include Rocky Flats as a candidate site for processing with 
plutonium separation and to eliminate Lawrence Livermore National Laboratory as a candidate processing site. 
Alternative 3 was also modified to only consider processing with plutonium separation. Preferred processing 
technologies were identified for most of the material categories and subcategories in the Draft EIS. 

The Environmental Protection Agency announced the availability of the Draft EIS in the Federal Register on 
November 21, 1997 ( 62 FR 62303 ). In addition, DOE mailed copies of the full Draft EIS and/or the Summary to 
over 1,000 individuals and organizations who were on DOE's mailing list (from previous requests) or who specifically 
requested copies during or after the comment period. The public had access to a toll-free number {1-800-736-
3282) directed to the DOE Office of Environmental Management's Center for Environmental Management 
Information in order to request copies of the Summary or full EIS. 

The public comment period was held from November 25, 1997, to January 5, 1998. However, DOE continued to 
accept and consider comments received after the closing date. 

6.4 Summary of Public Comments on the Draft EIS 

This section summarizes the key comments DOE received on the Draft EIS, both in writing and orally (at public 
meetings). Key changes made to this EIS since publication of the Draft EIS, in response to public comments and 
further evaluations, are summarized in Chapter 1 of this Summary and of the EIS. The comments and DOE 
responses are presented in Chapter 9 of the Final EIS. 

6.4. 1 Summary of Written Comments on the Draft EIS 

Written submissions were received from 39 individuals and organizations. Of those 

• 15 were from representatives of environmental, citizen, or business organizations. 

• 10 were from State agencies. 
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• 5 were from Federal agencies. 

• 7 were from individuals. 

• 2 were from Cities. 

The localities represented by the written submissions were as follows: 

• 13 were from individuals or organizations in the Savannah River Site area; however, 7 of them were 
acknowledgments of receipt/no comment from South Carolina state agencies. 

• 11 were from the Rocky Flats area. 

• 8 were from the Los Alamos area. 

• 4 were from those along transportation corridors. 

• 3 were national in representation. 

Most commentors provided their positions on the alternatives or processes (many of which addressed plutonium 
separation processes), provided specific comments on the analyses presented in the EIS, and identified concerns 
regarding associated issues such as storage; ultimate disposition; proliferation risks; transportation; environmental, 
safety and health risks; and costs. 

Of the 39 written submissions (received by U.S. mail and email), close to 200 specific comments were delineated. 
Chapter 9 of the Final EIS presents each of the written submissions, the delineation of comments, and DOE's 
response to each comment. Key comments are summarized below (with DOE responses summarized) and are 
organized according to the following key issue areas: 

• Alternatives or Processes 

• Storage 

• Ultimate Disposition 

• Proliferation Risks 

• Transportation 

• Environmental, Safety and Health Risks 

• Costs 

• Other (miscellaneous). 

Comments on Alternatives and Processes 

Most of those who provided comments indicated their support for or opposition to a particular alternative or 
process, along with their reasons. Reasons dealt with issues such as proliferation risk, worker exposures, transportation, 
storage, ultimate disposition, increase in waste volume, and cost (these are further summarized in the sections 
following). 

Alternative 1 -No Action-- Stabilize and Store (Rocky Flats) 

Very few commentors stated a preference for the No Action Alternative, which would stabilize the plutonium 
residues and scrub alloy for interim storage at Rocky Flats. Those who did suggested that the materials be stabilized 
and stored at Rocky Flats until safer treatment and disposal methods can be developed. While not stated explicitly, 
most of the commentors did not support this alternative. Instead, they advocated one of the other alternatives or 
variations to those alternatives (e.g., other processing technologies). 

Summary 85 



Final EIS on Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

In response to these comments, DOE has expanded Sections 1.1, 1.2, and 1.3 of the Final EIS to better clarify that the 
alternatives evaluated under the Proposed Action would not only stabilize the plutonium residues and scrub alloy to address 
immediate health and safety concerns raised by the Defense Nuclear Facilities Safety Board, but would also convert them into 
forms that would allow for their disposal or other disposition, thus eliminating health and safety concerns associated with 
indefinite storage of these materials. The No Action Alternative would not eliminate the long-term health and safety concerns. 
Nevertheless, DOE is required by the regulations implementing the National Environmental Policy Act to include evaluation 
of a No Action Alternative in the EIS. DOE has also responded individually to each comment related to the No Action 
Alternative in Section 9.5 of the Final EIS. 

Alternative 2 • Processing Without Plutonium Separation (Rocky Flats) 

Commentors were split on their positions regarding the implementation of this alternative at Rocky Flats. 
Comments supporting processing at Rocky Flats included the following reasons and suggestions: 

• Alternative 2 is preferred because of opposition to plutonium separation and transportation of such 
materials. 

• Rocky Flats has the capabilities to do all of the required stabilization and processing. 

• DOE should minimize the number of processes, or use "one-step" processes. 

• DOE should use only those technologies that are mature and have been demonstrated. 

Comments against processing at Rocky Flats included the following reasons and suggestions: 

• DOE has committed to clean up and close Rocky Flats. 

• Rocky Flats has old and unsafe facilities, which lack an "authorization basis" to process. 

• Any process that would result in airborne releases at Rocky Flats is not acceptable. 

• DOE has better facilities at the Savannah River Site. 

• It is more cost-effective to use large-scale and proven facilities at the Savannah River Site. 

• DOE should evaluate sites, other than those identified, that have vitrification capabilities. 

In response to these comments, DOE notes that Section 2. 9 of the Final EIS provides DOE's rationale for selecting processing 
technologies (for each material category) for evaluation in this EI S and for the Preferred Alternative. The Preferred Alternative 
is described in Section 2.5 of the Final EIS. The only processing technology at Rocky Flats identified under Alternative 2 for 
the Preferred Alternative is blend-down of certain filter media residues (Ful-Flo filters). 

In selecting processing technologies for evaluation under Alternative 2, DOE eliminated all sites from consideration except 
Rocky Flats. The costs and risks of preprocessing (which would be required prior to transport of the materials to another site 
for processing), transportation, and final processing would exceed that of final processing at Rocky Flats without providing 
any tangible benefits. 

As described in Section 1.3 .I of the Final EIS, DOE has added Alternative 4, Combination of Processing Technologies, to 
specifically address those materials for which a variance from safeguards termination limits has been granted. The Preferred 
Alternative described in Section 2.5 of the Final EIS identifies those materials for which Alternative 4 is part of the Preferred 
Alternative. 

DOE has also responded individually to each comment related to processing technologies without plutonium separation in 
Section 9 .5 of the Final EI S. 

Summary 86 



Final EISon Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site 

Alternative 3 - Processing With Plutonium Separation (Rocky Flats, Savannah River Site, and Los Alamos 
National Laboratory). 

About one-third of the commentors expressed strong opposition to shipment of the Rocky Flats residues and 
scrub alloy to either the Savannah River Site or Los Alamos National Laboratory for plutonium separation 
processes. Comments included the following reasons and suggestions: 

• The proliferation risk would be greater if plutonium is separated during processing. 

• Due to risks of accidents, these materials should not be transported. 

• It is unnecessary to ship offsite - processing can be done at Rocky Flats. 

• The separation process would result in a larger volume of waste than from nonseparation processes. 

• DOE would be extending the life of the already aging canyons if processing with plutonium separation 
were to be chosen at Savannah River Site. 

• DOE underestimated the costs of using the canyons. 

• Separated plutonium should not be used as mixed oxide fuel in civilian nuclear powerplants. 

Other commentors supported plutonium separation (some were directed specifically to plutonium separation at 
the Savannah River Site) because of the following reasons: 

• The Savannah River Site has proven capabilities and is the only large-scale processing facility in the 
country. 

• There is better security at the Savannah River Site and Los Alamos National Laboratory than at Rocky 
Flats. 

• There is urgency to get the materials out of Rocky Flats so that the site can be closed. 

• Processing at Savannah River Site would be more cost-effective. 

• Plutonium has economic value (as an energy source). 

• Separating plutonium and its disposition constitutes waste minimization. 

Some commentors expressed concern about the feasibility of the salt distillation process at Los Alamos, stating 
that: 

• The salt distillation process is not mature enough to be considered a preferred alternative. 

• Los Alamos does not have capability to store the resulting americium-contaminated plutonium materials. 

In response to these comments, DOE notes that Section 2.4 of the Final EIS provides DOE's rationale for selecting processing 
technologies (for each material category) for evaluation in this EIS and for the Preferred Alternative. The Preferred Alternative 
is described in Section 2.5 of the Final EIS. The only processing technologies under Alternative 3 identified for the Preferred 
Alternative are the Purex process at the Savannah River Site for certain ash residues (sand, slag and crucible), plutonium 
fluoride residues, and scrub alloy; and acid dissolution/plutonium oxide recovery at Los Alamos National Laboratory for 
certain (high assay) direct oxide reduction salts (these salts have two processing technologies under the Preferred Alternative 
- the other is repackaging at Rocky Flats). 

A major consideration in evaluating the potential use of the Savannah River Site canyons for processing a limited quantity of 
plutonium residues and scrub alloy is that the materials would be handled remotely, resulting in low worker radiation exposures. 
The canyons have been maintained and upgraded during their life cycle to ensure continued operability. Furthermore, they 
are currently operating, demonstrating their ability to safely process nuclear materials. Processing the materials under the 
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Preferred Alternative, described in Section 2.5.2 of the Final EIS, would not require extending the operating life of the 
canyons as these facilities would be processing other previously~ scheduled materials. As described in Section 2.5. 2 of the 
Final EIS, salt distillation is no longer part of the preferred alternative. DOE has also responded individually to each 
comment related to processing technologies involving plutonium separation in Section 9.5 of the Final EIS. 

Other Processing Options Not in Draft EIS. 

Some commentors expressed their beliefs that none of the processing options identified in the Draft EIS were 
reasonable and offered suggestions for additional options. These included: 

• DOE should vitrify to meet the "spent fuel standard" in small "cans~in-canisters" or a "large monolith" at 
Rocky Flats. 

• Small, mobile units should be used to conduct immobilization activities - they could be used at multiple 
sites. 

Other commentors suggested that the EIS be delayed in order to more thoroughly evaluate other alternatives or 
the EIS should provide more rationale on why these are not being considered. Specific suggestions include the 
following: 

• DOE should delay this EIS until more evaluation is done on innovative technologies, such as the Glass 
Material Oxidation and Dissolution System being developed at Oak Ridge National Laboratory or the 
cold ceramification immobilization process being developed at the Idaho National Engineering and 
Environmental Laboratory. These innovative technologies could be demonstrated on a small scale at 
Rocky Flats. 

• DOE should include more sites in the EIS evaluation. 

In response to these comments, DOE notes that the technology and site screening process is described in Section 2. 9. 2 of this 
Final EIS. Issues raised during the public scoping process that are not analyzed in the EIS are described in Section 2.9.3 of 
the Final EIS. DOE has also responded individually to each comment related to other processing options not in the Draft EIS 
in Section 9.5 of the Final EIS. 

Comments Related to Storage 

A number of commentors addressed storage in their comments. Comments included the following: 

• Continued storage at Rocky Flats is unacceptable (health and safety risks). 

• DOE should evaluate contingency storage in the event of delays in opening the Waste Isolation Pilot 
Plant (WIPP). 

• DOE did not adequately address impacts of long-term storage under the No Action alternative in the EIS. 

• The materials should stay in storage (following stabilization or processing) at Rocky Flats "for the time 
being" and not be transported to another site. 

• Stored plutonium resulting from plutonium separation poses proliferation risks. 

• DOE should address the amount of americium~contaminated wastes that would result from the salt 
distillation process, as well as low-level waste, at Los Alamos National Laboratory and how these wastes 
would be stored or disposed. 

• The public needs to be ensured that the processed materials at Los Alamos will not be stored indefinitely 
at that site. 
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• Separated plutonium from processes at the Savannah River Site canyons could be adequately 
accommodated in the new Actinide Packaging and Storage Facility. 

In response to these comments, DOE has revised its evaluation of the No Action Alternative (Alternative 1) to explicitly 
analyze the impacts from continued storage of the stabilized residues and scrub alloy at Rocky Flats until a decision is made 
concerning their ultimate disposition. A storage period of 20 years was used for the purpose of analysis. A discussion of 
storage has been added to Section 2. 3, 2.4, and 2. 5.1 of this Final EIS, and the associated impacts have been added to 
Sections 4. 2 through 4.11 . For the other alternatives, a discussion of storage of processed material has been added to Section 
4. 14 of the Final EI S to address the possibility of WI P P not opening in the near future. 

The analysis of storing any plutonium that would be separated during processing of salts at Los Alamos National Laboratory 
is contained in Sections 2.4. 2.3 and 4.14 of the Final EIS. Under the Preferred Alternative, described in Section 2.5 of the 
Final EIS, the plutonium that would be separated during the processing of salts would not be contaminated with americium. 
The americium would go into the transuranic waste. DOE has also responded individually to each comment related to 
storage in Section 9.5 of the Final EIS. 

Comments Related to Ultimate Disposition 

A number of commentors expressed concern about DOE's reliance on WIPP to dispose of the processed or 
stabilized residues. Key comments included the following: 

• DOE is relying too heavily on WIPP, which is unlikely to open on schedule or may never open (some 
commentors cited specific problems with WIPP as a safe disposal facility). 

• WIPP's compliance certification application with the Environmental Protection Agency (EPA) (and 
EPA's certification authority) does not cover the amounts and concentrations of plutonium in the 
materials covered by this EIS that would be shipped to WIPP. DOE should clearly address the number of 
shipments, amounts of processed residues and scrub alloy, and plutonium/americium concentrations that 
would be going to WIPP under this EIS and whether variances would be required. 

Some of the commentors who opposed plutonium separation also provided the following comment: 

• Separated plutonium should not be used in making mixed oxide fuel for civilian nuclear power plants due 
to proliferation risks. 

In response to these comments, DOE notes that, in] anuary 1998, DOE issued a Record of Decision regarding alternatives 
evaluated in DOE's Waste Isolation Pilot Plant Disposal Phase Final Supplemental EIS (discussed in Section 1.5.4 of the 
Final EI$) to dispose of transuranic waste at WIPP. Nevertheless, the decision to open WIPP is outside the scope of this 
EIS. Section 4.14 of the Final EIS addresses the impacts from storing processed residues in the event that WIPP does not 
open on schedule. 

In addition, in]uly 1998, DOE published a Draft EISon Surplus Plutonium Disposition (discussed in Section 1.5.7 of the 
Final EIS). The disposition of any plutonium separated from Rocky Flats plutonium residues and scrub alloy would be 
determined in accordance with decisions to be reached under the Surplus Plutonium Disposition EIS. Any plutonium that 
would be separated under any alternative evaluated in this EIS would be immobilized. DOE has also responded individually 
to each comment related to ultimate disposition in Section 9.5 of the Final EIS. 

Comments Related to Proliferation Risks 

Perceived proliferation risks were the primary reasons commentors did not support Alternative 3 - Processing 
with Plutonium Separation. Comments included the following: 

• DOE did not adequately address the issue of proliferation risk in the EIS. 
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• None of the alternatives were favorable to nonproliferation efforts and, thus, further evaluation should be 
conducted of innovative immobilization technologies (see "Other Processing Options Not in Draft EIS" 
above). 

Several commentors expressed views concerning DOE's approach in seeking safeguards termination limit 
variances. These included: 

• DOE's approach to seek a variance to safeguards termination limits is acceptable for those materials whose 
evaluations concluded that the materials presented minimal risk of proliferation. 

• Variances to the safeguards termination limits presents an invitation to terrorists and, as such, the granting 
of variances is opposed. 

• The EIS should include more discussion on the variances, including the rationale for variances and a clear 
path for materials that do or do not receive variances. 

• State technical agencies should be involved in DOE's variance decisions. 

• DOE should delay the EIS until variance decisions were made for all of the categories and subcategories. 

In response to these comments, DOE agrees that nonproliferation goals should be an important factor in deciding the 
processing technology for each of the Rocky Flats plutonium residues and scrub alloy. Nuclear nonproliferation considerations, 
including long,term proliferation risks, are discussed in Section 4.1 . 9 of this EIS. None of the actions evaluated in this EIS, 
including those that involve plutonium separation, would result in a substantial increase in proliferation risk. 

In addition, the discussion of variances to safeguards termination limits has been expanded in the Final EIS. The process to 
obtain a variance is described in detail in Section 1 . 2 .I of the Final EIS. Section 1 . 2 of the Final EIS discusses conditions 
under which a variance to safeguards termination limits may be applied. Section 1 .3 .1 of the Final EIS identifies materials 
that have received a variance and introduces Alternative 4, Combination of Processing Technologies, to address materials 
for which a variance from safeguards termination limits has been granted. DOE has also responded individually to each 
comment related to proliferation risks in Section 9,5 of the Final EIS. 

Comments Related to Transportation 

A number of commentors addressed transportation. Many of these commentors were strongly opposed to any 
transportation of plutonium-bearing materials and suggested that the materials remain at Rocky Flats. Primary 
reasons and suggestions were: 

• Transportation of materials poses the potential for accidents and resulting exposures to the public and 
contamination. 

• Rocky Flats has the ability to stabilize or process the materials and, as such, transporting the materials is 
unnecessary. 

• DOE should not transport materials through major metropolitan areas, such as Atlanta and Augusta. 

Other comments on transportation included the following: 

• Transportation can be accomplished safely (citing DOE's safe transportation record). 

• DOE should better communicate with the public on the safety of DOE's shipments. 

• The public should have input to routing decisions. 

• DOE should not transport materials in Type B shipping containers that have not been certified by the 
U.S. Nuclear Regulatory Commission. 
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In response to these comments, DOE notes that the amount of transportation that would occur is dependent on the processing 
technology that would be selected in the Record of Decision for each plutonium residue and scrub alloy. Under the Preferred 
Alternative described in Section 2.5.2 of the Final EIS, most of the materials considered in this EIS would be repackaged 
(with stabilization as necessary) at Rocky Flats, with minimal shipments to Los Alamos National Laboratory and the 
Savannah River Site for offsite processing ( 3 and 39 shipments, respectively). Section 2.8 of the Final EIS discusses the 
transportation system, including the Type B packaging used to transport these materials for any offsite processing. Appendix 
E, Section E.6, of this Final EIS shows that the incident,free radiological risk to the public in the form of latent cancer 
fatalities from transportation would be less than one fatality. The accident risk to the public, including latent cancer and 
traffic fatalities, would also be less than one. DOE has also responded individually to each comment related to transportation 
in Section 9.5 of the Final EIS. 

Comments Related to Environmental, Safety, and Health Risks 

About half of the comments addressed issues dealing with environment, safety, and health. These included comments 
on OOE's risk analysis methodology to determine impacts and concerns about risks posed by the alternatives. 

Some commentors stated that the EIS analyses were adequate in addressing the impacts. 

Others believed they were not adequate. Those comments dealing with inadequacies included the following: 

• OOE underestimated worker exposures in the analyses (comments included both Rocky Flats and 
Savannah River Site processes). For example, OOE underestimated the condition of facilities at Rocky 
Flats (old and unsafe) and did not consider recent accidental exposures at the Savannah River Site. 

• OOE should not compare voluntary activities (e.g., cigarette smoking) with involuntary activities. 

• OOE underestimated waste volumes to be generated during processes. 

• OOE underestimated water usage at Los Alamos National Laboratory. 

• OOE needs to address RCRA permit modifications dealing with mixed waste in the EIS. 

• WIPP documentation needs to address criticality due to some of the residue packages to be sent to WIPP. 

• Transportation accidents pose unacceptable risks. 

Some commentors (Federal and State agencies) noted no impacts from the proposed actions in this EIS, including 
no impacts to endangered or potentially endangered species and critical habitats. Some commentors offered 
comments on environmental justice or equity issues. 

In response to these comments, DOE has made refinements to the impact analyses in Chapter 4 of the Final EIS. Some of 
the changes occurred because DOE re,evaluated many of the processing technologies and introduced some new processing 
technologies. DOE believes that the processing methods analyzed in this EIS would be safe, based on the small potential 
impacts (less than one latent cancer fatality), as described in Sections 4.21, 4.22, and 4.23 of this Final EIS. DOE has 
also responded individually to each comment related to environmental, health and safety risks in Section 9.5 of the Final 
EIS. 

Comments Related to Costs 

A few commentors included cost as a factor in their support or opposition of a technical alternative. These 
comments included the following: 

• OOE should minimize costs devoted to duplicate processing facilities. 

• The preferred alternative in the Draft EIS is not the least costly alternative. 
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• The plutonium separation processes will be more costly- DOE underestimated the costs of operating the 
canyons. 

• Using Rocky Flats facilities for processing (no shipments offsite to more capable facilities) will be more 
costly. 

• Rocky Flats should be prepared to cover costs of extending the life of the canyons if required to complete 
processing of Rocky Flats' materials. 

• DOE must provide the necessary funding to implement the alternatives. 

• Money devoted to plutonium separation should be redirected to pursuit of innovative immobilization 
technologies. 

In response to these comments, DOE has provided a comparison of the costs of processing technologies in Section 4.17 of this 
Final EIS. Cost estimates range from $428 million for the Minimize Cost Approach to $1,129 million for the No Action 
Alternative. The Preferred Alternative has an estimated cost of $5 24 million. DOE has also responded individually to each 
comment related to costs in Section 9.5 of the Final EIS. 

Other Comments - Miscellaneous 

• DOE should define the ultimate decisionmaker for processing under this EIS. 

• DOE should specify which site has ownership of the processed residues that will be shipped to WIPP. 

• DOE has issued this EIS prematurely - more information on other innovative processing technologies, 
contingencies, and nonproliferation impacts is needed. 

• DOE waited too long to address steps needed to remove the residues from Rocky Flats; expeditious DOE 
decisionmaking is vital to cleanup of Rocky Flats. 

• More information is needed on selection criteria; the processing technologies in the preferred alternative 
are not consistent with selection criteria. 

• The EIS was well-written and adequately addresses impacts. 

• DOE should make the EIS available electronically. 

DOE has responded individually to each miscellaneous comment in Section 9.5 of the Final EIS. 

6.4.2 Environmental Protection Agency Rating of the Draft EIS 

The U.S. Environmental Protection Agency, Region VIII, reviewed and rated the Draft EIS in its "Category 
EC-2," which indicates that "EPA has identified potential environmental impacts and the EIS does not contain 
sufficient information to fully assess these impacts." This rating was based on EPA's comment that there is no 
assurance that the Waste Isolation Pilot Plant will be open any time in the near future or if it will ever be open to 
accept waste. Thus, EPA is concerned that the alternatives analyzed in the Draft EIS did not specifically analyze 
interim storage of the processed residues pending disposal or other disposition, e.g., onsite storage. EPA commented 
that the EIS needs to have a back-up plan to safely secure and store all waste on site, including the evaluation of 
the use of existing buildings (upgrading) or the building of an additional structure. 

DOE has addressed this comment by revising the alternatives and adding additional analyses for contingency storage in 
Section 4.14 of the Final EIS. 
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6.4.3 Summary of Public Hearings and Comments Received 

Public comment hearings on the Draft EIS were held at the following locations during the public comment period: 

• Rocky Flats Environmental Technology Site, Golden, Colorado, December 10, 1997 

• Los Alamos Area Office, Los Alamos, New Mexico, December 11, 1997 

• Savannah River Site area, Augusta, Georgia, December 16, 1997 

The hearings were announced in the Federal Register Notice on the availability of the Draft EIS, as well as in local 
newspapers. The public comment hearings were informal in nature in order to allow for a free-flowing dialogue. 
The hearing attendees were offered an opportunity to provide formal remarks, which some opted to do. However, 
for the most part, attendees were able to ask questions, provide comments, and engage in open discussion. Attendees 
also had an opportunity to have one-on-one discussions with DOE representatives prior to and after the hearing 
sessions. A fact sheet and corresponding poster exhibits were made available at the hearings. The fact sheet is 
included in Appendix A of the Final EIS. 

About 50 people attended the three public hearings. Attendees included local citizens, site employees, State and 
local officials, and representatives of various environmental or citizens organizations. About 40 comments and 
questions were received at the hearings. Key comments focused on the following concerns: 

• More clarification on safeguards termination limits and variances to those limits, including conditions 
under which a variance would be granted, processing technologies that would be used for materials that 
have received or not received a variance, percentages of plutonium covered by existing variances, and 
status of variances. 

• Questions or comments about specific processing technologies, such as salt distillation, salt scrub, water 
leach, Purex, and cementation. 

• Suggestions to further evaluate vitrification options and use mobile vitrification units. 

• Clarification on the final forms of the processed residues and separated plutonium. 

• Clarification of the disposition path for separated plutonium. 

• Clarification on the forms of the residues to be processed. 

• Comments and clarification on the "pipe and go" concept (which is encompassed under the repackaging 
option in Alternative 4), including analyses that have been performed to address criticality. 

• Suggestions to consider contingency storage at Rocky Flats. 

• Suggestions to minimize transportation. 

• Suggestions to consider other locations for smaller scale processing. 

• Suggestions and questions on particular impacts analyses, including waste generated, emissions, process 
safety in terms of accidents, and transportation. 

• Clarifications of materials that would be shipped to WIPP. 

• Concerns about the Resource Conservation and Recovery Act designations for some residue categories, 
WIPP not receiving a State of New Mexico permit for receiving mixed wastes, and Colorado's jurisdiction 
over proposed disposition of RCRA wastes. 

In response to these oral comments, DOE has provided additional clarification in the applicable sections of Chapter 2 of the 
Final EIS, as well as in the individual DOE responses provided in Section 9.5 .I of the Final EIS. (See also above summary 
of written comments and DOE responses.) 
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6.4.4 DOE Responses to Public Concerns 

Individual responses to each of the comments submitted to DOE, including all of those summarized above, are 
provided in Chapter 9 of the Final EIS. 
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7.0 PUBLIC READING ROOMS 

A complete copy of the Final EIS may be reviewed at any of the Public Reading Rooms and Libraries listed below. 

Simi Valley Public Library 
2629 Tapo Canyon Road 
Simi Valley, CA 93063 

Lawrence Livermore National Laboratory 
East Gate Visitors Center 
Greenville Road 
Livermore, CA 94550 

CSU Northridge/Oviatt Library 
18111 Nordhoff Street 
Northridge, CA 91330 

U.S. Department of Energy 
Oakland Operations Office 
1301 Clay Street 
Room EIC, 8th Floor 
Oakland, CA 94612 

Platt Brand Public Library 
23600 Victory Boulevard 
Woodland Hills, CA 91367 

U.S. Department of Energy 
Golden Field Office 
Public Reading Room 
14869 Denver West Parkway 
Golden, CO 80401 

U.S. EPA 
Superfund Records Center 
999 18th Street, Floor 5 
Denver, CO 80202 

Rocky Flats Citizens Advisory Board 
Public Reading Room 
9035 Wadsworth Avenue, Ste. 2250 
Westminster, CO 80021 

Standley Lake Public Reading Room 
8485 Kipling Street 
Arvada, CO 80005 

Rocky Flats Public Reading Room 
Front Range Community College Library 
3645 W. 112th Avenue 
Westminster, CO 80030 

University of Colorado Libraries 
Government Publications 
Campus Box 184 
Boulder, CO 80309 

Colorado Department of Public Health 
4300 Cherry Creek Drive South 
Denver, CO 80222 

Colorado State University 
Document Department 
The Libraries 
Ft. Collins, CO 80523 

Colorado School of Mines 
Arthur Lakes Library 
1400 Illinois Street 
P.O. Box 4029 
Golden, CO 80401 

Colorado State University 
Library Documents Department 
Ft. Collins, CO 80523 

U.S. Department of Energy 
1000 Independence Avenue SW 
FOI Room, lE-190, Forrestal Bldg. 
Washington, DC 20585 

Pullen Public Library 
100 Decatur Street SE 
Atlanta, GA 30303 

Chatham Effingham Library 
2002 Bull Street 
Savannah, GA 31499 

Reese Library 
Augusta College 
2500 Walton Way 
Augusta, GA 30904 

Georgia Institute of Technology 
Bobby Dodd Way 
Atlanta, GA 30332 

Argonne National Laboratory 
Technical Library 
P.O. Box 2528 
Idaho Falls, ID 83403 
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University of Illinois at Chicago 
U.S. DOE Public Documents Room 
801 S. Morgan Street, 3rd Floor 
Chicago, IL 60607 

East St. Louis Public Library 
Dr. Ram Chauhan 
405 North 9th Street 
East St. Louis, IL 62201 

Lincoln Library 
Reference Department 
326 South 7th Street 
Springfield, IL 62701 

Salina Public Library 
Marc Boucher, Reference Librarian 
301 West Elm 
Salinas, KS 67401 

Washburn Law Library 
1700 College 
Topeka, KS 66621 

Paducah Public Library 
555 Washington Street 
Paducah, KY 4 2001 

U.S. DOE 
Environmental Information Center 
1 7 5 Freedom Boulevard 
Kevil, KY 42053 

Mid Continent Public Library 
Blue Ridge Branch 
9253 Blue Ridge Boulevard 
Kansas City, MO 64138 

St. Louis Public Library 
1301 Olive Street 
St. Louis, MO 63103 

Scenic Regional Library 
308 Hawthorn Drive 
Union, MO 63084 

Los Alamos Community Reading Room 
1350 Central Avenue, Suite 101 
Los Alamos, NM 87544 

U.S. DOE Albuquerque Operations Office 
National Atomic Museum 
20358 Wyoming Boulevard SE 
Kirtland Air Force Base 
P.O. Box 5400 
Albuquerque, NM 87185 
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U.S. Department of Energy 
FOIA Reading Room 
4 700 Morris NE 
Albuquerque, NM 87111 

U.S. Department of Energy 
Technical Vocational Institute 
Main Campus Library 
5 25 Buena Vista SE 
Albuquerque, NM 87106 

Los Alamos Community Reading Room 
1350 Central Avenue 
Suite 101 
MS-C314 
Los Alamos, NM 87544 

New Mexico State Library 
325 Don Gasper 
Santa Fe, NM 87503 

U.S. Department of Energy 
Gregg Graniteville Library 
171 University Parkway 
Aiken, SC 29801 

County Library 
404 King Street 
Charleston, SC 29403 

South Carolina State Library 
1500 Senate Street 
P.O. Box 11469 
Columbia, SC 29211 

Orangeburg County Free Library 
510 Louis Street NE 
P.O. Box 1367 
Orangeburg, SC 29116 

Lawson McGhee Public Library 
500 West Church Avenue 
Knoxville, TN 3 7902 

Nashville Public Library 
225 Polk Avenue 
Nashville, TN 37203 

DOE Public Reading Room 
Oak Ridge Operations Office 
55 Jefferson Circle, Room 1123 
Oak Ridge, TN 37831 




