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ABSTRACT: 

This Environmental Impact Statement (EIS) provides environmental and technical information concerning 
the U.S. Department of Energy's (DOE) proposal to establish a domestic source to produce molybdenum-99 
(Mo-99) and related medical isotopes (iodine-131, xenon-133 and iodine-125). Mo-99, a radioactive isotope 
of the element molybdenum, decays to form metastable technetium-99 (Tc-99m), a radioactive isotope used 
thousands of times daily in medical diagnostic procedures in the U.S. Currently, all Mo-99 used in the U.S. 
is obtained from a single Canadian source. DOE is pursuing the Medical Isotopes Production Project in 
order to ensure that a reliable supply of Mo-99 is available to the U.S. medical community. Under DOE's 
preferred alternative, the Chemistry and Metallurgy Research Facility at the Los Alamos National 
Laboratory (LANL) and the Annular Core Research Reactor and Hot Cell Facility at Sandia National 
Laboratories/New Mexico (SNL/NM) would be used for production of the medical isotopes. 

In addition to the preferred alternative, three other reasonable alternatives and a no action alternative are 
analyzed in detail. The sites for the three reasonable alternatives are LANL, Oak Ridge National 
Laboratory (ORNL), and Idaho National Engineering Laboratory (INEL). The analyses in this EIS 
indicate no significant difference in the potential environmental impacts among the alternatives. Each of 
the alternatives would use essentially the same technology for the production of the medical isotopes. 
Minor differences in environmental impacts among alternatives relate to the extent of activity necessary to 
modify and restart (as necessary) existing reactors and hot cell facilities at each of the sites, the quantities 
of low-level radioactive waste generated, how such waste would be managed, and the length of time 
needed for initial and full production capacity. 



DOE issued a Draft EIS on December 22, 1995, and held a formal public comment period on the draft 
through February 9, 1996. During the comment period, two public hearings were held at or near each of 
the four alternative locations. Comments received and DOE's responses to those comments are found in 
the second volume of this EIS. The Final EIS contains change bars in the left-hand margin, reflecting 
DOE's consideration of the public comments. 



Dear Reader: 

Department of Energy 
Washington, DC 20585 

This is your copy of the Final Environmental Impact Statement (EIS) for the Medical 
Isotopes Production Project (MIPP): Mo/ybdenum-99 and Related Isotopes. The Final 
EIS analyzes the environmental impacts of the Department of Energy proposal to establish a 
domestic source to produce molybdenum-99 and related medical isotopes. In this review, 
the Department identified four reasonable alternatives for accomplishing the proposed 
action. The Department's preferred alternative is to use existing facilities at Sandia 
National Laboratories/New Mexico and Los Alamos National Laboratory with appropriate 
modifications. 

The Final EIS is a two-volume document. Volume I contains a discussion ofthe purpose of 
and need for the proposed action, alternatives for accomplishing the proposed action, a 
description of the affected environment surrounding each reasonable alternative, an analysis 
of the potential environmental impacts associated with each alternative, and a discussion of 
the regulatory framework applicable to the proposed project. Volume II contains the 
public's comments on the Draft EIS and the Department's responses to those comments. 

For additional copies of this document, please contact Mr. Wade Carroll, MIPP EIS 
Document Manager, Office ofNuclear Energy, Science and Technology, NE-70, U.S. 
Department ofEnergy, 19901 Germantown Road, Germantown, Maryland 20874-1290, 
telephone (301) 903-7731, facsimile (301) 903-5434. 

The Department's decision on the proposed Medical Isotopes Production Project will be 
made after this EIS has been publicly available for at least 30 days. Thank you for your 
interest in this proposed project. 

s· cerely, R.tL 
Terry R. sh, Director 
Office of Nuclear Energy, 

Science and Technology 
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Summary 

The U.S. Department of Energy (DOE) proposes to establish, as soon as practicable (in about 1 to 
3 years), a domestic capability to produce a continuous supply of molybdenum-99 (Mo-99) and related 
medical isotopes for the U.S. medical community. The purpose of the proposed action is to ensure a 
reliable domestic supply of Mo-99, an important medical isotope, for the near term of 5 to 10 years. 

The DOE has evaluated the following alternatives: 

• No Action 

• Annular Core Research Reactor: Sandia National Laboratories/New Mexico and Chemistry 
and Metallurgy Research Facility: Los Alamos National Laboratory-Preferred Alternative 

• Omega West Reactor/Chemistry and Metallurgy Research Facility: Los Alamos National 
Laboratory 

• Oak Ridge Research Reactor/Radioisotope Development Laboratory: Oak Ridge National 
Laboratory 

• Power Burst Facilityffest Area North: Idaho National Engineering Laboratory. 

Purpose and Need for Action 

Over the last four decades, DOE and its predecessor agencies have produced and distributed certain 
isotopes for medical and industrial applications through DOE's national laboratories. In 1990, Congress 
established the Isotope Production and Distribution Program to consolidate all existing DOE isotope 
production activities under one program. Among other activities, this program has responsibility for 
ensuring that the U.S. health care community has access to a reliable supply of Mo-99. 

What is molybdenum-99? Mo-99 is a radioactive isotope of the element molybdenum. Mo-99 is pro
duced by splitting (fissioning) uranium-235 or by otherwise modifying the nucleus of a stable isotope. 
Mo-99 decays to form metastable technetium-99 (Tc-99m), a radioactive isotope that has broad appli
cations in the area of medical diagnostic procedures. Tc-99m is the most widely used medical radioisotope 
in the U.S. According to a study prepared for the U.S. House of Representatives Subcommittee on Energy 
and Environment in February 1995 by members of a group called the Senior Scientists and Engineers, it 
was estimated that a total of approximately 38,000 diagnostic procedures involving radioactive isotopes are 
performed each day in the U.S. Most of these procedures use Tc-99m. 
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By chemically attaching Tc-99m to different carrier agents, the isotope can be concentrated in specific 
parts of the body, such as the lungs, liver, heart, brain, and skeletal system, to help identify medical 
conditions in these areas that could otherwise be identified only through invasive surgery. 

Both of these isotopes are very short-lived. Mo-99 and Tc-99m have half lives (the time in which the 
quantity of the isotope is reduced by 50 percent) of 66 hours and 6 hours, respectively. Therefore, 
production and distribution must be maintained on an essentially continuous basis with rapid processing 
and delivery. 

How is molybdenum-99 produced? Either an accelerator, a solution-fueled nuclear reactor, or a solid
fueled nuclear reactor can be used to produce Mo-99. However, the most efficient way to produce Mo-99 
is through the fissioning of uranium-235 in a nuclear reactor. Two processes currently have U.S. Food and 
Drug Administration (FDA) approval in the U.S. The first is used by Nordion International, a Canadian 
firm, and the second is the Cintichem process (named for the Cintichem corporation) to which DOE now 
owns the exclusive rights. Both of these processes involve the fissioning of uranium-235 within highly 
enriched uranium targets inserted into a solid-fueled reactor. 

Who has produced molybdenum-99 in the U.S.? Development of the Mo-99ffc-99m generator occurred 
at the Brookhaven National Laboratory in New York in the 1950s. The Atomic Energy Commission 
produced and supplied Mo-99 from its reactors at Oak Ridge National Laboratory, Tennessee, and 
Brookhaven National Laboratory, New York, until1966 when it discontinued this service in deference to 
commercial sources which began producing Mo-99 in the U.S. Production ofMo-99 was initiated in 1966 
by Union Carbide Nuclear Corporation. From 1970 until1989, Mo-99 was produced privately in the U.S. 
by the Cintichem Corporation, using a company-owned nuclear reactor located at Tuxedo, New York. 
During that period, Cintichem supplied approximately half of the Mo-99 used in the U.S. In 1989, 
Cintichem decided to shut down and decommission the reactor. Since then, no Mo-99 provided to the 
U.S. medical community has been produced in the U.S. 

What is the current U.S. source for molybdenum-99? Since the Cintichem reactor shut down, the U.S. 
medical community has been dependent entirely on Nordion International in Canada for Mo-99. Nordion 
supplies 100% of the U.S. demand and approximately 85% of the world demand for Mo-99. Nordion 
receives their bulk Mo-99 from a single nuclear reactor (the National Research Universal reactor) operated 
by Atomic Energy of Canada Limited at the Chalk River site approximately 100 miles northwest of 
Ottawa, Canada. 

How is the U.S. vulnerable to interruption of Mo-99 supply? The Canadian reactor was commissioned in 
1957. The Atomic Energy of Canada Limited plans to shut down the reactor in the year 2000. Nordion 
International and Atomic Energy of Canada Limited are exploring the possibility of constructing two new 
reactors and one new Mo-99 separation facility that could produce Mo-99 using an improved process. 
Plans for the new project continue to be discussed, but the official announcement to construct these 
facilities has not been made. If two reactors are built that can act as backup for each other, reliable and 
sufficient backup production capability is expected to exist. If only one reactor is built, the risk of relying 
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on a single source remains. To complete construction and commissioning of just one of these reactors and 
the required separation facility would take an estimated 36 months. By the end of commissioning, Nordion 
expects to have their new Mo-99 production process approved by the FDA. Completion of the construc
tion and commissioning of the second reactor would take an estimated additional 12 months. Therefore, 
the earliest that Nordion could be expected to supply Mo-99 from a new reactor is mid-1999. Full-scale 
Mo-99 production would probably require at least an additional several months for each of the reactors. 
Until a backup production facility capable of providing 100% of the U.S. demand for Mo-99 is established, 
the U.S. will continue to be vulnerable to an interruption in the supply of this important isotope. 

Are there other sources ofmolybdenum-99? Other Mo-99 production sources exist, located primarily in 
Europe. These sources potentially could increase their production rates in the event of a shut down of the 
Canadian reactor. Mo-99 could then be shipped to Nordion for final processing and shipment to radio
pharmaceutical companies. However, due to the short half lives of Mo-99 and Tc-99m, the increased time 
required to ship Mo-99 from Europe would reduce the effective quantity of Mo-99 that could be supplied 
to the U.S. In any case, the European sources could supply only a portion of the U.S. demand. Accord
ingly, if the Canadian production source were to become unavailable, the supply of Mo-99 available to the 
U.S. would be substantially reduced or eliminated. 

What is DOE's proposed action? DOE proposes to establish, as soon as practicable, a domestic capability 
to produce a continuous supply of Mo-99 and related medical isotopes for the U.S. medical community. 
The purpose of the proposed action is to ensure a reliable domestic supply of Mo-99, an important medical 
isotope. The near-term goal (over the next 5 to 10 years) would be to provide a backup capability for 
Mo-99 used in the U.S. by establishing a baseline production level of 10 to 30% of the current U.S. 
demand. This goal would include the capability to increase production to supply 100% of the U.S. 
demand, should the Canadian source become unavailable. 

Because it is essential to establish a backup capacity as soon as possible, DOE proposes to use an 
FDA-approved Mo-99 production process. Specifically, DOE proposes to modify an existing research 
reactor and hot cells to produce and process Mo-99 and related medical isotopes. The Mo-99 would be 
packaged in Type B accident-resistant packaging for shipment by commercial air carriers to the U.S. radio
pharmaceutical companies. Passenger aircraft could be used in accordance with the U.S. Department of 
Transportation regulation 49 CFR 175. The U.S. radiopharmaceutical companies would repackage the 
Mo-99 in Tc-99m generators from which the medical facilities would extract the Tc-99m. The U.S. 
radiopharmaceutical companies and their locations are as follows: 

Company 

DuPont-Merck 
Amersham Mediphysics 
Mallinckrodt Medical 

Summary 

Location 

Boston, Massachusetts 
Chicago, Illinois 
St. Louis, Missouri 
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The DOE may choose to ship the Mo-99 product from the selected site to Nordion in Canada in lieu of 
shipping the product directly to the radiopharmaceutical companies. The product would then be inserted 
into the Nordion process stream so that final product testing and distribution activities would be conducted 
by Nordion. 

What are the related medical isotopes? The related medical isotopes that would be produced are 
iodine-125, iodine-131, and xenon-133. Iodine-125 and iodine-131 are used in the treatment of thyroid 
conditions, such as Graves disease. Xenon-133 is used in the diagnosis of lung maladies. 

Iodine-131 and xenon-133, like Mo-99, are produced during the fission of uranium-235. These 
isotopes would be produced during the Mo-99 production process. Iodine-125 would be produced using 
a separate process. These isotopes could be produced under each of the Mo-99 production alternatives 
analyzed in detail in this EIS. 

What has DOE recently done regarding molybdenum-99? In 1990, after Cintichem ceased production 
of Mo-99, the U.S. medical community and U.S. radiopharmaceutical industry asked DOE to plan for 
reestablishing a domestic production capability. The financial uncertainties involved in constructing a new 
nuclear reactor or operating an existing reactor to produce Mo-99 have thus far kept private companies 
from establishing a domestic Mo-99 production capability. 

After an extensive review of government-owned operating reactors and facilities in 1991, the Omega 
West Reactor and the Chemistry and Metallurgy Research Facility at Los Alamos National Laboratory, 
New Mexico, were proposed as the preferred alternative for the U.S. production of Mo-99. However, 
in December of 1992, a leak was found in an underground coolant line of the Omega West Reactor. 
Subsequently, DOE identified the Annular Core Research Reactor at Sandia National Laboratories, 
New Mexico, and the Chemistry and Metallurgy Research Facility at Los Alamos National Laboratory 
as the preferred facilities for the production of Mo-99. 

In 1994, DOE prepared an Environmental Assessment of Medical Isotope Production at Sandia 
National Laboratories, New Mexico, and Los Alamos National Laboratory. This predecisional draft was 
provided to the state of New Mexico and the public for comment in February of 1995. Based on the 
Environmental Assessment and on public comments received, DOE decided to prepare an environmental 
impact statement. 

Changes from the Draft to the Final EIS 

The Department released the Draft EIS for public comment in December 1995. The availability of the 
Draft EIS was announced by the Department in the December 22, 1995, issue of the Federal Register 
(60 FR 66542-66543). The public had a 49-day public comment period, which ended on February 9, 
1996. Eight public hearings were held to give the public an opportunity to provide oral comments on the 
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Draft EIS. The hearings were held in Idaho Falls, Idaho on January 17, 1996; Oak Ridge, Tennessee on 
January 25, 1996; Albuquerque, New Mexico on January 30, 1996; and Los Alamos, New Mexico on 
February 1, 1996. Two hearings were held at each location. 

A total of 61 individuals and organizations provided oral comments at the public hearings. In addition, 
the Department received 101letters and written statements. Comments received on the Draft EIS were 
considered in preparing the Final EIS. Changes to the Draft EIS, either in response to public comment or 
to correct technical information, are denoted by a change bar in the margin. All comments received, along 
with the Department's responses to those comments, are reproduced in the Comment Response Document 
(Volume II of this EIS). Comments that resulted in notable changes to the EIS addressed the following 
topics: 

• Need for the Project - Some commentors questioned why the Department has proposed to 
produce Mo-99 when other Mo-99 production initiatives (such as Nordion's plan to build the 
Maple I and II reactors) are planned or are underway. The Department further investigated 
these other Mo-99 production initiatives and, to reflect their current status, updated 
Sections 2.0 and 3.2. 

• The Preferred Alternative - Multiple commentors questioned the viability of and the 
rationale for identifying the Annular Core Research Reactor at Sandia National 
Laboratories/New Mexico as the preferred alternative. Section 3.3.1.1 was revised to provide 
further insight into the Department's rationale for identifying the preferred alternative. 

• Cost of Alternatives- Several commentors noted that the cost of the preferred alternative was 
not lowest among the four reasonable alternatives, and that the estimated cost for the Idaho 
and Oak Ridge alternatives should be further investigated. The EIS Team worked with the 
respective sites to develop additional cost data, and Section 5.22 has been revised to include 
this new data and to clarify the bases for the cost estimates. 

• Privatization of Mo-99 Production Facility - Several commentors requested that the 
Department clarify its intent regarding the future privatization of any Mo-99 production 
capability that it may decide to establish. Section 2.0 has been revised to clarify the 
privatization discussion and to include a brief discussion of the Moly-99 project's relationship 
to the Department's National Isotope Strategy. 

• Shipment of Mo-99 to Nordion - Organizations associated with the radiopharmaceutical 
industry commented that the Department should consider shipping Mo-99 to Nordion for final 
processing, quality assurance testing, and distribution. While shipment of Mo-99 to Nordion 
was included as a shipment option in the Draft EIS, the Summary, Section 5.11, and Appendix 
B of the Final EIS were modified to present this option more clearly. 
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• Water Use- Several organizations from New Mexico and other individual commentors ques
tioned the wisdom of selecting Sandia National Laboratories/New Mexico as the preferred 
site, given recent reports that increased water use in the Albuquerque area could result in 
shortages and could even cause the city to sink (due to draining of the aquifer). Section 5.16 
was revised to clarify and put into perspective the amount of water that would be used in the 
proposed project. 

• Required Modifications at the Power Burst Facility- In response to comments from Idaho
based commentors, Section 3.3.4.9 was revised to clarify the modifications required to pro
duce Mo-99 in the Power Burst Facility. These include modifications to the reactor central 
cavity, removal of transient control rods, and installation of coolant flow balance valves. 

• Site Descriptions - Several commentors provided comments regarding the descriptions of the 
affected environment around the four sites under consideration. Chapter 4 was revised as 
appropriate to incorporate these comments. 

• Editorial Changes - Multiple editorial changes were made to the EIS as a result of internal 
review and public comments. 

Alternatives 

What are the requirements for a molybdenum-99 production facility? In order to produce sufficient 
supplies ofMo-99 to meet 100% of the U.S. medical community demand, certain technical criteria must be 
met. For example, to minimize the current window of vulnerability, a reasonable alternative must be either 
an operating facility or one capable of operating in the near term. The production method used must allow 
the generation facility the capability to provide a quantity of approximately 3000 6-day curies per week to 
the radiopharmaceutical companies to satisfy 100% of the U.S. demand for Mo-99. (A 6-day curie is 
defined as the amount of product, in curies, remaining 6 days after the product is delivered to the radio
pharmaceutical company.) Due to the need to maintain essentially continuous production, the facility's 
periodic scheduled maintenance outages must be reliably accomplished in no longer than 6 days. The 
facility operation must use an FDA-approved process for Mo-99 production. Finally, the facility must be 
able to package and transport irradiated targets to a separation facility that can chemically process the 
product. 

What does a molybdenum-99 separation facility need? Certain technical criteria must be met for the 
facility to chemically process, separate, and purify Mo-99. Specifically, the facility must have enough 
shielded and sealed rooms (commonly known as hot cells) to support reliable Mo-99 separation (including 
separation and environmental control equipment, remote handling equipment, and a room for quality 
control). The facility must have adequate ventilation systems (separate zones, differential pressures, and 
filters) to handle any hazardous gases produced in either the production or separation process. Due to the 
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short half-life of Mo-99, the facility must be located in a place where timely packaging and shipment of the 
Mo-99 product from the facility will assure that purity and curie concentration requirements are met 
(1 0,000 curies of Mo-99 per gram of product upon delivery to the customer). The separation facility must 
be able to use an FDA-pproved process for Mo-99 extraction. It must also be able to manage the 
radioactive waste that is generated during the processing. 

How were the reasonable alternatives identified? A number of facilities were evaluated against the pre
liminary technical screening criteria for Mo-99 generation and processing. The alternatives considered for 
initial screening included each of the alternatives identified in the Notice of Availability for this envi
ronmental impact statement, as well as additional alternatives that had the potential to fulfill the Mo-99 
production requirements. This preliminary screening provided the reasonable alternatives to be analyzed. 

Which alternatives are evaluated in detail in the Environmental Impact Statement? The DOE evaluated 
the following reasonable alternatives: 

• No Action 

• Annular Core Research Reactor: Sandia National Laboratories/New Mexico and Chemistry 
and Metallurgy Research Facility: Los Alamos National Laboratory-Preferred Alternative 

• Omega West Reactor/Chemistry and Metallurgy Research Facility: Los Alamos National 
Laboratory 

• Oak Ridge Research Reactor/Radioisotope Development Laboratory: Oak Ridge National 
Laboratory 

• Power Burst Facility/Test Area North: Idaho National Engineering Laboratory. 

What are the implications of the No Action alternative? Under this alternative, DOE would not establish 
a production capability for Mo-99 and related medical isotopes. The current U.S. demand for Mo-99 
requires a weekly supply of approximately 3000 6-day curies of Mo-99. All Mo-99 sold in the U.S. is 
currently produced in Canada. Under the No Action alternative, the U.S. medical community would 
continue to rely on this source of supply. The Canadian reactor is nearly 40 years old and, although an 
aggressive maintenance program continues to keep the reactor operating, no plans have been made to 
continue operation beyond the year 2000. Under the No Action alternative, the following issues remain 
unresolved: 

• The diagnostic procedure using Tc-99m, the daughter product of Mo-99, is the procedure of 
choice for the medical community. Without a reliable supply of Mo-99, invasive surgery may 
be the only alternative in many cases. 
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• The current reliance on a single source of Mo-99 creates the potential for the interruption of 
the Mo-99 supply. 

• Sufficient replacement capacity cannot currently be established quickly in an emergency. A 
significant amount of planning time and resources is necessary to establish a Mo-99 
production capability. 

• The near-term production capacity in Europe is not sufficient to contribute significantly to the 
U.S. demand for an extended period of time. 

• Reliable and sufficient backup capability (foreign or domestic) is not guaranteed in the fore
seeable future. 

Additionally, the financial risks for a private sector company to establish Mo-99 production are suffi
ciently high that, in the next several years, no domestic private sector company is expected to undertake 
Mo-99 production at a capacity sufficient to supply 100% of U.S. demand. Even assuming that a company 
accepts the risks, the estimated time to production precludes this option from consideration for near-term 
production. 

If no action is taken by DOE to provide a domestic Mo-99 production capability, the U.S. medical 
community will continue to rely on the current Canadian source for Mo-99. Such a dependence will carry 
with it substantial risks for the foreseeable future. However, if the private sector company in Canada 
undertakes and completes construction of two reactors, sufficient backup production capability is expected 
to exist. 

What would DOE do to minimize the U.S. vulnerability to interruption of Mo-99 supply? DOE would 
produce Mo-99 using the Cintichem process. As shown in Figure S-1, Mo-99 is produced using a stainless 
steel tube which is coated on the inside with highly enriched uranium (called a target). The target is irra
diated in a small research size nuclear reactor for about a week. Each of the alternative reactors would 
initiate operations using existing fuel. Three of the alternatives (Annual Core Research Reactor, Omega 
West Reactor, and Oak Ridge Research Reactor) would initially use highly enriched uranium fuel. 

The Power Burst Facility would use low enriched uranium fuel. All of the alternatives using highly 
enriched uranium would transition to the use of low enriched uranium fuel as the fuel is expended 
(expected to take between 1 to 7 years at 100% production). The conversion from highly enriched 
uranium to low enriched uranium for the three alternatives discussed would be a relatively simple and 
inexpensive undertaking. The irradiated target is transported to a shielded facility (hot cell). There the 
target is opened and the interior coating (that now contains Mo-99) is dissolved, removed, and processed. 
When the Mo-99 reaches a certain level of purity, it is packaged in a U.S. Department of Transportation
approved cask and shipped on commercial air carriers (a practice consistent with current isotope 
transportation modes) to radiopharmaceutical companies. A simplified production process is outlined in 
Figure S-1. Facilities that could be used in the production of Mo-99 by alternative are as follows. 
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Annular Core Research Reactor: Sandia National Laboratories/New Mexico and 
Chemistry and Metallurgy Research Facility: Los Alamos National Laboratory 

The Annular Core Research Reactor was identified as the preferred Mo-99 production alternative 
because it is a currently operating reactor, which would allow the shortest time to initial production and 
would reduce both cost and schedule uncertainties associated with producing Mo-99 and related medical 
isotopes. Targets would be fabricated at the LANL Chemistry and Metallurgy Research facility (preferred) 
or at SNL/NM. The targets would be irradiated in the Annular Core Research Reactor. The irradiated 
targets would be processed in the SNL/NM Hot Cell Facility to produce Mo-99 and related medical radio
isotopes. Low-level radioactive wastes would be shipped to the Nevada Test Site for disposal. 

Omega West Reactor/Chemistry and Metallurgy Research Facility: Los Alamos 
National Laboratory 

The Chemistry and Metallurgy Research facility would be used for fabricating the targets and process
ing the targets to recover the Mo-99 and related isotopes. The targets would be irradiated in the Omega 
West Reactor, which would be repaired and restarted for this project. Low-level radioactive wastes would 
be disposed onsite at LANL. 
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Oak Ridge Research Reactor/Radioisotope Development Laboratory: Oak Ridge 
National Laboratory 

The targets would be irradiated in the Oak Ridge Research Reactor which would be restarted for this 
project. The Radioisotope Development Laboratory would be used for fabricating the targets and 
processing the targets to recover Mo-99 and related isotopes. Low-level radioactive wastes would be 
shipped to the Nevada Test Site for disposal. 

Power Burst Facilityffest Area North: Idaho National Engineering Laboratory 

Targets would be fabricated at the INEL Test Area North, the Experimental Test Reactor Critical 
Facility annex, or the lower floor of the Materials Test Reactor building. The targets would then be 
shipped for irradiation to the Power Burst Facility, which is currently in standby and would need to be 
restarted. Targets would undergo processing either at hot cells at the Test Area North or in new hot cells 
constructed in a suitable location adjacent to the Power Burst Facility. Low-level radioactive wastes would 
be disposed onsite. 

Which alternatives did not meet the screening criteria? Alternatives that did not meet the technical 
screening criteria were eliminated from further consideration. These alternatives, and a brief description of 
the reasons for their dismissal, are listed in Table S-1. 

Table S-1. Alternatives Considered, But Dismissed 

I Alternative I Reason for Dismissal I 
INEL - Advanced Test Reactor Operating characteristics, current mission 

NIST Reactor/AFRRI Hot Cells Current mission, unavailability, target contamination 

One or More TRIGA Reactors Hot cell availability, transportation, scheduling 

ORNL - High Flux Isotope Reactor Operating characteristics, current mission 

ORNL- Bulk Shielding Reactor Operating characteristics 

Hanford - Fast Flux Test Facility Facility size (too large), lack of other compatible missions, 
operating characteristics 

Accelerator Facilities Production capabilities 

University Reactors Individual production capabilities, lack of hot cells, conflicting 
missions, operational history_ 

University of Missouri, Missouri Research Reactor Center Mo-99 delivery capability, transportation problems, lack of hot 
cells, conflicting missions 

Isotopes USA Does not meet near-term goals; no advantage offered for near-
term development of Mo-99 production 

Babcock & Wilcox Medical Isotope Production Reactor Does not meet near-term goals for Mo-99 production 

Thermo Technology Ventures, Inc. Does not meet near-term goals for Mo-99 production 
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Affected Environment 

The EIS describes the environment that could be impacted by the proposed activities. The environ
ments described are those surrounding the facilities at Sandia National Laboratories, New Mexico; Los 
Alamos National Laboratory, New Mexico; Oak Ridge National Laboratory, Tennessee; and Idaho 
National Engineering Laboratory, Idaho. No new major construction activities would be required under 
any of the reasonable alternatives. The facilities necessary to accomplish the proposed action exist at each 
of the alternative sites and would be available with minor modifications. Facility modifications identified 
as necessary to accomplish the proposed action are, for the most part, internal to the existing facilities. 
Consequently, the description of the affected environment emphasizes only those areas that are of most 
interest with respect to environmental consequences. 

Environmental Consequences 

What are the environmental consequences of the No Action alternative? The No Action alternative 
would not result in any additional environmental consequences. However, the consequences of the No 
Action alternative would be an increased risk to the U.S. health care community and its consumers. If the 
sole Canadian source of Mo-99 became unavailable for an extended time, cost of some diagnostic 
procedures and medical risk to patients would likely increase. 

What are the environmental consequences of the reasonable alternatives? The analyses in this EIS 
indicate no significant difference in the environmental impacts among the alternatives. Each of the 
reasonable alternatives would use the same technology for the production of Mo-99 and related medical 
isotopes. Minor differences among the aiternatives relate primarily to the type and status of the existing 
facilities, the modifications required to prepare the facilities for production, and amounts of low-level 
waste generated and how those wastes would be managed. 

Under normal operating conditions, radiological doses to members of the public, involved and unin
volved workers from target fabrication and irradiation, product processing and transport for each of the 
alternatives would be well within regulatory limits established to protect human health. Each alternative 
would involve the use of an existing, small research reactor (10 MW thermal or less). The probability of 
credible accidents is low and the consequences of those accidents are small and would be similar for each 
site. The risk of latent cancer fatality would be very small under any of the alternatives. 

Waste generated during the isotope production process would consist primarily of low-level radioac
tive waste. Each of the alternative sites has sufficient waste management capability either onsite or 
through existing arrangements with other DOE sites to dispose of low-level waste generated by the pro
posed activity. The quantities of spent nuclear fuel generated would be at most a few kilograms per year 
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during production at rates sufficient to supply 100% of the U.S. demand. All alternative sites have ade
quate capabilities for storage of spent fuel for up to 5 years at a production rate sufficient to supply 100% 
of the U.S. demand. Community impacts resulting from project employment requirements are anticipated 
to be minimal. Impacts to cultural, ecological, and other natural environmental features would be 
negligible for any of the alternatives. 

Table S-2 presents a comparison of the major environmental consequences of 100% production for 
reasonable alternatives analyzed in this EIS based on the analyses contained in Section 5. 

Table S-2. Summary of Environmental Consequences and Comparison of Alternatives 
at 100% Production 

Alternatives 

Consequence Unit of SNL/NM-ACRR LANL ORNL INEL 
Category Measure LANL-CMR OWR/CMR ORRR/RDL PBFffAN 

Air Quality 

Dose from Radionuclide Emissions to 
Air (normal operations) 

Offsite Maximally Exposed Individual mrern/yr 
Target Irradiation 0.00017 0.15 0.004 0.0013 
Target Processing 0.17 0.0042 0.31 0.13 

Population within 80 km (50 mi) person-rern/yr 
Target Irradiation 0.023 0.63 0.41 0.011 
Target Processing 13 0.032 15 1.2 
Risk of Latent Fatal Cancer( a) 0.007 0.0003 0.008 0.0006 

Transportation 

Incident Free Transuort 
(Annual Shipments of Targets, Products, 
and Waste) 

Radiological Dose person-rern/yr 
Crew 24 23 23 23 
Public 52 52 26 53 

Risk of Latent Fatal Cancer<•> 
Crew 0.01 0.01 0.01 0.01 
Public 0.03 0.03 0.01 0.03 

Transuortation A!<cidents 
(Ground and Air) 

Collective Public Risk from Accidents 
Involving Radioactive Materials: 
Risk of Latent Fatal Cancer<•> 2 x w-5 2 x w-5 1 x w-5 2 x w-5 

Vehicle Accident Fatalities 0.01 0.01 0.02 0.01 
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Table S-2. ( contd) 

Alternatives 

Consequence Unit or SNUNM-ACRR LANL ORNL INEL 
Category Measure LANL-CMR OWRICMR ORRRIRDL PBFffAN 

Highest Consequence Facility Accidents 

Tar~et Irradiation Multiple Fuel Fuel Melt Fuel Melt Fuel Melt 
Element Rupture 

Accident Frequency events per 5 X 10'5 10'6 to 10-4 10'6 to 10'4 10'6 to 10-4 
year 

Dose to Offsite Maximally Exposed rem 
Individual 

Inhalation/Externai<b> 0.076 0.48 0.037 0.099 
All Pathways(b> 0.20 5.7 0.42 1.6 

Dose to Population within 80 km person-rem 
(50 mi) 
Inhalation/Externai<b> 150-2300 91 - 930 750- 1400 20- 170 
All Pathways<b> 151-2350 91 -940 5400- 11000 900-7300 

Latent Fatal Cancers .::;;! <I <I - 6 <1-4 
(if accident occurs) 

Risk of Latent Fatal Cancer•> 4 X 10'6 to 5 x 10·6 7 x 10·6 to 9 X 10'7 to 
6 x 10·6 3 X 10-4 4 X 10'5 

Resource Use - Operations 

Water 1000 m3/yr 40 120 120 120 

Electricity MWhlyr 400 500 500 500 

Materials -Target Fabrication 
Highly Enriched (93%) Uranium kg/yr 4-36(c) 3(c) 3-26(c) 3-26(c) 

Stainless Steel tonnes/yr 0.50 0.36 0.36 0.36 

Reactor Fuel 
Kilograms of Uranium Used in Fuel kg U/yr 16 32 32 32 
Spent Fuel Produced elements/yr 57 29 22 17 
SNF Storage Capacity elements 300-1 QOO(d) 1091 984 786 

Operational Wastes 

Low-level Radioactive Liquid m3/yr 7.3<•> 5.2<•> 5.2<•> 5.2 
Low-level Radioactive Solid m3/yr 49 17.6 68 80 
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Consequence 
Category 

Socioeconomics 

Primary Employment 

Construction/modifications 
Routine operations 

Construction/modifications 
Routine operations (per year) 

Table S-2. ( contd) 

Alternatives 

Unit of SNUNM-ACRR LANL ORNL 
Measure LANL-CMR OWR/CMR ORRR/RDL 

worker-years 
workers 

million dollars 
million dollars 

92 
59 

19.6 
12.8 

92 
45 

19.6 
11.0 

113 
62 

INEL 
PBFffAN 

97 
59 

(a) Radiological risk from normal operations or accidents is calculated as the latent cancer fatalities that might result if a 
radiological exposure occurred, multiplied by the estimated frequency of the event. The risk for normal operation assumes a 
frequency of 1.0 (that is, the exposure is assumed to occur), whereas the risk for accidents is estimated using the combined 
frequency of the accident and the assumed atmospheric conditions (if applicable) for a particular accident scenario. Where 
the risk of latent fatal cancer is less than I, no cancers would be expected to result from a year of operation. 

(b) Accident consequences are conservative estimates that assume no protective actions are taken for offsite members of the 
public. The Inhalation/External pathway results correspond to a hypothetical release during a season when no agricultural 
products for human or animal consumption are growing. The All Pathways results correspond to a hypothetical release just 
before harvest, thereby maximizing the potential consequences of ingesting contaminated food. Neither analysis assumes 

protective action, such as evacuation, sheltering, or interdiction of contaminated food products, for the public. 
(c) Minimum values assume 90% recovery of highly enriched uranium after isotope extraction. Uranium recovery would 
occur at LANL, and could be implemented at other sites. However, the consequence analyses presented in Section 5 do not 
assume uranium recovery at sites other than LANL. Unrecovered highly enriched uranium would go into the waste stream 
and is included in the waste volume presented for sites other than LANL. 
(d) 300 is current capability; 1000 is potential capability (cost not included). 
(e) Liquid waste volumes are before solidification. Liquid wastes would be solidified at indicated sites prior to disposal. 
(f) As explained in Section 5.22, the cost estimates for ORNL and INEL are expected to contain greater uncertainties than 

those presented for SNUNM and LANL. 

ACRR - Annular Core Research Reactor 
CMR - Chemistry and Metallurgy Research Facility 
ORRR - Oak Ridge Research Reactor 
OWR -Omega West Reactor 
PBF - Power Burst Facility 
RDL - Radioisotope Development Laboratory 
TAN- Test Area North 
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ac 
ACRR 
AECL 
AFRRI 
AGS 
AlA 
AL 
ALARA 
ANC 
ANL 
ANMS 
ANL-W 
ANSI 
AQCR 
AR 
ARA 

BLIP 
BLM 
BNCT 
BNL 
BSR 

CAA 
CAP-88 
CEQ 
CFA 
cfm 
CFR 
Ci 
em 
CMR 
CNEL 
COE 

D&D 
dB 
dB(A) 
DCG 
DMF 
DOC 
DOD 
DOE 

Acronyms and Abbreviations 

acre 
Annular Core Research Reactor (SNL/NM) 
Atomic Energy of Canada Ltd. 
Armed Forces Radiobiology Research Institute 
Alternating Gradient Synchrontron 
Albuquerque International Airport 
Alabama 
as low as reasonably achievable 
Aerojet Nuclear Company 
Argonne National Laboratory 
Advanced Nuclear and Medical Systems 
Argonne National Laboratory-West 
American National Standards Institute 
Air Quality Control Region 
Arkansas 
Auxiliary Reactor Area 

Brookhaven LINAC Isotope Producer 
Bureau of Land Management 
Boron Neutron Capture Therapy 
Brookhaven National Laboratory 
Bulk Shielding Reactor (ORNL) 

Clean Air Act 
Clean Air Act Assessment Package-1988 
Council on Environmental Quality 
Central Facilities Area 
cubic feet per minute 
Code of Federal Regulations 
curies 
centimeter 
Chemistry and Metallurgy Research (LANL) 
Community Noise Equivalent Level 
U.S. Army Corps of Engineers 

decontamination and decommissioning 
decibel 
A-weighted decibel 
Derived Concentration Guide 
Drug Master File 
U.S. Department of Commerce 
U.S. Department of Defense 
U.S. Department of Energy 
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DOl U.S. Department of Interior 
DOT U.S. Department of Transportation 

EA Environmental Assessment 
EBR-1 Experimental Breeder Reactor-1 
EDE Effective Dose Equivalent 
EPA U.S. Environmental Protection Agency 

"" FDA Food and Drug Administration 

" 
FDP Flourinel Dissolution Process 
FEIS final environmental impact statement ,. FFTF Fast Flux Test Facility 

•· 
FONSI Finding of No Significant Impact 
FR federal register 
FREC fuel-ringed external cavities 
ft foot/feet 
FTE full-time equivalent 

,. FWHM full width at half maximum 

,. 
g gram/grams 

.• GA Georgia 
gal gallon/gallons 

·• GB glovebox 
GeV giga (billion) electron volts 
GIF Gamma Irradiation Facility 

~ GOCO government-owned contractor-operated 
:• 

~~ 

h hour 

~ ha hectare 
3H tritium 

~ HCF Hot Cell Facility 

r 
HEPA high efficiency particulate air 
HEU highly enriched uranium 

~ HFR High Flux Reactor 
~ 

I iodine 
ffiTC Idaho Brain Tumor Center 
ICRP International Commission on Radiological Protection 

.!J» 
ICPP Idaho Chemical Processing Plant 
IDHW Idaho Department of Health and Welfare 
IFSF Irradiated Fuel Storage Facility 

ji,}:jo n... Illinois 
in. inch/inches 
INEL Idaho National Engineering Laboratory 
IPC Idaho Power Company 
IRE Institute National des Radio-elements 
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KAFB 
kg 
km 
km2 

kmph 
kV 
kW 
KY 

L 
LAMPF 
LANL 
LATA 
LCF 
Ldn 
Leq 
LEU 
LINAC 
LLNL 
LLW 

m 
mz 
m3 

Ma 
rnA 
mCi 
MED 
MEl 
MESODIF 
MeV 
mi 
mi2 
min 
MIPP 
MIPR 
MIPC 
ml 
mm 
MMES 
MMI 
Mo 
MO 
mph 
mR 
mrem 

Kirtland Air Force Base 
kilogram 
kilometer/kilometers 
square kilometers 
kilometers per hour 
kilovolt 
kilowatt 
Kentucky 

liter 
Los Alamos Meson Physics Facility 
Los Alamos National Laboratory 
Los Alamos Technical Associates 
latent cancer fatality 
day-night sound level 
equivalent sound level 
low-enriched uranium 
linear accelerator 
Lawrence Livermore National Laboratory 
low-level waste 

meter/meters 
square meters 
cubic meters 
million years 
milliamperes 
millicuries 
Manhattan Engineering District 
maximally exposed individual 
mesoscale diffusion (meteorological technique) 
million electron volts 
mile/miles 
square miles 
minute/minutes 
Medical Isotope Production Project 
Medical Isotope Production Reactor 
Medical Isotope Production Center 
milliliter 
millimeter 
Martin Marietta Energy Systems 
Modified Mercalli Intensity 
molybdenum 
Missouri 
miles per hour 
milliroentgen 
millirem 
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MS Mississippi 
MSA Metropolitan Statistical Area 
mSv millisieverts 
MV megavolt 
MVa megavolts-amperes 
mW milliwatts 
MW megawatt 
MWh megawatt hour 

" MWt megawatt thermal 

nCi nanocuries 
NC North Carolina 
NCRP National Council of Radiation Protection 
NOT non-destructive testing 
NEPA National Environmental Policy Act 
NESHAP National Emission Standards for Hazardous Air Pollutants 

~ 
NIST National Institute of Standards and Technology 
NMAC New Mexico Air Code 
NMDGF New Mexico Department of Game and Fish 
NOAA National Oceanographic and Atmospheric Administration 
NOI notice of intent 
NPDES National Pollutant Discharge Elimination System 
NRC Nuclear Regulatory Commission 
NRF Naval Reactors Facility 
NRU National Research Universal (reactor) 
NTS Nevada Test Site 

ORNL Oak Ridge National Laboratory 
ORR Oak Ridge Reservation 
ORRR Oak Ridge Research Reactor (ORNL) 
OSHA Occupational Safety and Health Administration 
OWR Omega West Reactor (LANL) 

PAM perimeter air monitor 
person-rem unit collective population dose 
PBF Power Burst Facility (INEL) 
PElS Programmatic Environmental Impact Statement 

RAL Remote Analytic Laboratory (ORNL) 
RAM regional air monitor 
RCRA Resource Conservation and Recovery Act 
RDL Radioisotope Development Laboratory (ORR) 
REIS Regional Economic Information System 
RERTR Reduced Enrichment for Research and Test Reactors 
RIMS Regional Input-Output Modeling System 
ROD Record of Decision 
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ROI 
RWMC 

SAR 
sc 
SNL/NM 
SNFPEIS 
SPR 
SPERT 
SPUR 
SRS 
Sv 

TA 
TAN 
Tc 
TEDE 
TFBA 
TI 
TLD 
TN 
TRA 
TRIG A 
TSP 
TSR 
TVA 
TVV 

u 
UBC 
USAF 
usc 
USDA-SCS 
USFWS 

VA 

WERF 
WIPP 
wk 

region of influence 
Radioactive Waste Management Complex (INEL) 

Safety Analysis Report 
South Carolina 
Sandia National Laboratories/New Mexico 
Spent Nuclear Fuel Programmatic Environmental Impact Statement 
Sandia Pulsed Reactor 
Special Power Excursion Reactor Test 
Sandia Pulse Reactor 
Savannah River Site 
sievert 

technical area (LANL only) 
Test Area North (INEL) 
technetium 
total effective dose equivalent 
Thermal Fuels Behavior Program 
Transportation Index 
Thermoluminescent Dosimetry 
Tennessee 
Test Reactor Area (INEL) 
Training, Research, Isotope Production, General Atomics (reactor) 
total suspended particulates 
technical safety requirements 
Tennessee Valley Authority 
Thermo Technology Ventures 

uranium 
Uniform Building Code 
U.S. Air Force 
United States Code 
U.S. Department of Agriculture, Soil Conservation Service 
U.S. Fish and Wildlife Service 

Virginia 

Waste Experimental Reduction Facility (INEL) 
Waste Isolation Pilot Plant 
week 

year 
yard/yards 
square yards 
cubic yards 

Volume I, MIPP- EIS xxxviii 



.. 

Units of Measure 

The principal units of measurement used in this EIS are SI units, an abbreviation for Systeme 

Intemationale d'Unites, a metric system, accepted by the International Organization of Standardization as 
the legal standard at a meeting in Elsinore, Denmark, in 1966. In this system, most units are made up of 

combinations of six basic units, of which length in meters, mass in kilograms, and time in seconds are of 
importance in this EIS. 

In this EIS, values given in SI units are followed by values shown as common units in parentheses. 

Units of Measure 

Symbol 

Temperature: 

Time: 

d 
h 
wk 
yr 

Rate: 

kmph 
moh 
ft:flh 

Volume: 

cm3 

fe 
gal 
L 
m3 
ppm 
yd3 

Sound: 

dB(A) 
Ldn 
Leq 

Name 

degrees Centigrade 
degrees Fahrenheit 

day 
hour 
week 
year 

kilometers per hour 
miles per hour 
cubic feet per hour 

cubic centimeter 
cubic feet 
gallon 
liter 
cubic meter 
parts per million 
cubic yard 

A-weighted decibel 
day-night sound level 
equivalent sound level 

xxxix 

Symbol 

Length: 

em 
ft 
in. 
km 
m 
mi 
mm 
Jlm 

Area: 

Energy: 

kV 
kW 
MeV 
MV 
MW 
MWt 

Rate: 

gpm 

Name 

centimeter (1 x 10·2 m) 
foot 
inch 
kilometer (1 x 103 m) 
meter 
mile 
millimeter (1 X 10'3 m) 
micrometer (1 X 10·6 m) 

acre 
square foot 
square kilometer 
square mile 

kilovolt 
kilowatt 
million electron volts 
megavolt 
megawatt 
megawatt thermal 

gallons per minute 
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Nomenclature 

Units of Radioactivity Units of Radiation Dose 

Radioactivity Radiation Dose 

Symbol Name Symbol Name 

Ci curie mrad millirad (1 X 10-3 rad) 

mCi millicurie (1 X 10-3 Ci) mrem millirem (1 x 10-3 rem) 

f.!Ci microcurie (1 X 10-6 Ci) Sv sievert 

nCi nanocurie (1 x 10-9 Ci) f.!SV microsievert (1 X 10-6 Sv) 

pCi picocurie (1 X 10-12 Ci) R roentgen 

aCi attocurie (1 X 10-18 Ci) mR milliroentgen (1 X 10-3 R) 

Bq becquerel f.!R microroentgen (I X 10-6 R) 

I Sv IOO rem 

Numerical (Scientific or Exponential) Notation 

Numbers that are very small or very large are often expressed in scientific or exponential notation as a 

matter of convenience. For example, the number 0.000034 may be expressed as 3.4 x I o-5 or 3.4E-05 and 

65,000 may be expressed as 6.5 x 104 or 6.5E+04. Multiples or submultiples of the basic units are also 

used. A partial list of multiples and submultiples follows: 

Name Symbol Value Multiplied by: 

atto a 0.000000000000000 I or I X 10-18 or IE-IS 

pi co p 0.000000000001 or 1 x 10-12 or lE-12 

nano n 0. 000000001 Or 1 X 10-9 or 1E-09 

micro f.1 0.000001 or I X 10-6 or IE-06 

milli m O.OOI or 1 x 10-3 or IE-03 

kilo k I,OOO or I x 103 or 1E+03 

mega M I,OOO,OOO or 1 x 106 or IE+06 

gig a G 1,000,000,000 or 1 x 109 or 1E+09 

tera T I ,000,000,000,000 or I x 1012 or IE+12 
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The following symbols are occasionally used in conjunction with numerical expressions: 

<less than 

sless than or equal to 

>greater than 

~greater than or equal to 

In this EIS, numerical values that are less than 0.001 or greater than 9999 are generally expressed in 
exponential notation. 
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Conversion Table 

Base Unit Multiply By To Obtain Base Unit Multiply By To Obtain 

in. 2.54 em em 0.394 in. 

ft 0.305 m m 3.28 ft 

mi 1.61 km km 0.621 mi 

lb 0.454 kg kg 2.205 lb 

gal 3.785 L L 0.264 gal 

ftz 0.093 mz mz 10.76 ft2 

mi2 2.59 km2 km2 0.386 mi2 

re 0.028 m3 m3 35.3 re 
nCi 1000 pCi pCi 0.001 nCi 

pCi/L 10-9 11Ci/mL 11Ci/mL 109 pCi/L 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi/m3 

pCi/m3 10-15 mCi/cm3 mCi/cm3 1015 pCi/m3 

mCilkm2 1.0 nCi/m2 nCi/m2 1.0 mCilkm2 

becquerel 2.1 x 10-ll curie curie 3.7 X 1010 becquerel 

gray 100 rad rad 0.01 gray 

sievert 100 rem rem 0.01 sievert 

ppb 0.001 ppm ppm 1000 ppb 

op (°F- 32) 7 9/5 oc oc CCX 9/5) + 32 op 

g 0.035 oz oz 28.349 g 
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Element and Chemical Nomenclature 

Symbol Constituent 

Ba barium 

•· co carbon monoxide 

o!' H hydrogen 

I iodine 

Mo molybdenum 

Na sodium 

fJ> N02 nitrogen dioxide 

0 oxygen . 
,l 

S02 sulfur dioxide .. 
Tc technetium 

" u uranium , .. 
Xe xenon 

~ 

.. 
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Radionuclide Nomenclature <a.b) 

Symbol Radio nuclide Half-Life Symbol Radionuclide Half-Life 

Am-241 americium-241 432 yr Pr-144m praseodymium-144m 7.2 min 
Ar-41 argon-41 1.8h Pu-238 plutonium-238 87.7 yr 
Ba-137m barium-137m 2.6 min Pu-239 plutonium-239 2.4 x 104 yr 
Ba-140 barium-140 12.75 d Pu-240 plutonium-240 6.5 x 103 yr 

Br-83 bromine-83 2.4 h Rh-103m rhodium-! 03m 56.12 min 

Ce-141 cerium-141 32.5 d Rh-106 rhodium-106 29.9 sec 

Ce-144 cerium-144 284 d Ru-103 ruthenium- I 03 39.3 d 

Cs-137 cesium-137 30 yr Ru-106 ruthenium- I 06 368 d 
H-3 tritium 12.3 yr Sm-147 samarium-147 1.06 x 1011 yr 

1-125 iodine-125 59.4 d Sr-89 strontium-89 50.5 d 

1-129 iodine-129 1.6 x 107 yr Sr-90 strontium-90 29.1 yr 

1-131 iodine-131 8d Tc-99 technetium-99 2.1 x 105 yr 

1-132 iodine-132 2.28 h Tc-99m metastable technetium-99 6.0 h 

1-133 iodine-133 20.8 h Te-127 tellurium-127 9.4 h 

1-134 iodine-134 52.6 min Te-127m tellurium-127m 109 d 

1-135 iodine-135 6.57 h Te-129 tellurium-129 1.16 h 

Kr-83m krypton-83m 1.86 h Te-129m tellurium-129m 33.6 d 

Kr-85 krypton-85 10.7 yr Te-132 tellurium-132 3.26 d 

Kr-85m krypton-85m 4.48h U-234 uranium-234 2.4 x 105 yr 

Kr-87 krypton-87 1.27 h U-235 uranium-235 7 x 108 yr 

Kr-88 krypton-88 2.84 h Xe-125 xenon-125 17.1 h 

La-140 lanthanum-140 1.678 d Xe-131m xenon-131m 11.9 d 

Mo-99 molybdenum-99 2.747 d Xe-133 xenon-133 5.2 d 

Nb-95 niobium-95 35 d Xe-133m xenon-133m 2.19 d 

Nb-95m niobium-95m 3.61 d Xe-135 xenon-135 9.1 h 

Nd-147 neodymium-147 10.98 d Xe-135m xenon-135m 15.3 min 

Pm-147 promethium-147 2.6 y Xe-138 xenon-138 14.1 min 

Pr-143 praseodymium-143 13.57 d Y-90 yttrium-90 2.67 d 

Pr-144 praseodymium-144 17.28 min Y-91 yttrium-91 58.5 d 

(a) From CRC Handbook of Chemistry and Physics. 74th edition. ed. David R. Lide, CRC Press, Boca Raton, 
Florida 1993. 

(b) Isomers are indicated by the addition of an m. 
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1.0 Introduction 

The U.S. Department of Energy (DOE) proposes to establish a domestic source for and to produce 
molybdenum-99 (Mo-99) and related medical isotopes, including iodine-131, xenon-133, and iodine-125. 
DOE proposed this project to ensure a reliable supply to the U.S. medical community of the metastable 
isotope technetium-99 (Tc-99m), which is produced from Mo-99. This Final Environmental Impact 
Statement (EIS) analyzes the environmental impacts of alternatives to accomplish the proposed action. 

On February 7, 1995, DOE issued an environmental assessment (EA) for public comment on the 
proposed action to produce Mo-99 and related medical isotopes using the Chemistry and Metallurgy 
Research Facility at Los Alamos National Laboratory (LANL) and the Annular Core Research Reactor at 
Sandia National Laboratories/New Mexico (SNLINM). The public review and comment period on the EA 
ended on May 1, 1995. Based on the EA and comments received, DOE decided to prepare a Draft EIS. 

1.1 Organization 

• Section 1 - Introduction: Medical Isotopes Production Project (MIPP) background and the environ
mental analysis process. 

• Section 2 - Purpose of and Need for Action: reasons why DOE needs to take action at this time. 

• Section 3 - Alternatives: includes a summary and comparison of expected environmental impacts for 
each alternative. 

• Section 4 - Affected Environment: aspects of the human and physical environment that might be 
affected. 

• Section 5 - Environmental Consequences: analysis of the impacts on the affected human and 
physical elements of the environment. 

• Section 6 - Regulatory Framework: environmental regulations that could apply to the proposed 
project. 

• Section 7 - Glossary of Terms: terms used in this EIS are defined. 

• Section 8 - List of Preparers and Contributors: persons who contributed to the preparation of this 

EIS. 
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• Section 9 - Bibliography: all documents used in the preparation of this EIS. Each of those listed is 
publicly available. 

• Appendix A - Molybdenum-99: discussion of the Mo-99 production process. 

• Appendix B - Analysis of Transportation Impacts: detailed description of the impacts of 
transportation of medical isotopes and associated wastes. 

• Appendix C -Input to the GENII Calculations for All Alternatives: description of the various 
input data for wind, population, and food production for each site. 

• Appendix D - Climatology and Meteorology: description of characteristics of climate for each of 
the proposed sites. 

1.2 Alternatives Analyzed 

This EIS evaluates the reasonable alternatives that would meet the purpose and need for agency action 
and identifies alternatives that were considered but eliminated from detailed study, and briefly discusses 
the reasons for their elimination. In addition, a No Action alternative, as required by the Council on Envi
ronmental Quality regulations for compliance with the National Environmental Policy Act (NEPA), is pre
sented as a basis for comparison. 

Alternatives evaluated in detail are 

• No Action- Under this alternative, DOE would not establish a production source for Mo-99. 

• Annular Core Research Reactor - Sandia National Laboratories/New Mexico (SNLINM), 
Albuquerque, New Mexico (DOE's preferred alternative) and the Chemistry and Metallurgy 
Research Facility -Los Alamos National Laboratory, Los Alamos, New Mexico. Wing 9 of the 
Los Alamos National Laboratory (LANL) Chemistry and Metallurgy Research building or a building 
within an existing facility at SNL/NM would be used to fabricate targets. The operating Annular Core 
Research Reactor and supporting facilities at SNLINM would be used to produce Mo-99 and related 
isotopes. Low-level radioactive wastes would be disposed of at the Nevada Test Site. 

• Omega West Reactor/Chemistry and Metallurgy Research Facility - Los Alamos National 
Laboratory (LANL), Los Alamos, New Mexico. All process steps would be carried out onsite at 
LANL. Wing 9 of the Chemistry and Metallurgy Research building would be used for fabricating the 
targets and recovering Mo-99 in the hot cells. The target irradiation would occur in the Omega West 
Reactor, which would be repaired and restarted for this purpose. Low-level radioactive wastes would 
be disposed of onsite at LANL. 
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• Oak Ridge Research Reactor/Radioisotope Development Laboratory - Oak Ridge National 
Laboratory (ORNL), Oak Ridge, Tennessee. The Radioisotope Development Laboratory would be 
customized and dedicated for target fabrication and Mo-99 processing. Mo-99 would be produced by 
irradiating targets using the Oak Ridge Research Reactor, which would be restarted and redesignated 
as the Medical Isotope Production Center. Low-level radioactive wastes would be disposed of at the 
Nevada Test Site. 

• Power Burst Facilityffest Area North- Idaho National Engineering Laboratory (INEL), Idaho 
Falls, Idaho. All process steps would be carried out onsite at INEL. Targets would be fabricated at 
INEL at the Test Area North in a building similar to the Experimental Test Reactor Critical Facility 
annex or the lower floor of the Materials Test Reactor building. The targets would be shipped for 
irradiation to the Power Burst Facility, which would be restarted for this purpose. The Mo-99 would 
be extracted from the irradiated targets, either in existing hot cells at the Test Area North or at new hot 
cells constructed for this purpose. Low-level radioactive wastes would be disposed of onsite at INEL. 

1.3 Laws and Regulations 

This EIS was prepared pursuant to the National Environmental Policy Act of 1969 (NEPA) 
(42 U.S.C. 4321 et seq.), the Presidents's Council on Environmental Quality NEPA regulations 
(40 CFR Parts 1500-1508), and the DOE NEPA regulations (10 CFR Part 1021). 

1.4 Public Participation, Outreach, and Changes from the Draft EIS 

1.4.1 Public Participation and Outreach 

The Department of Energy has provided multiple opportunities for public involvement in the EIS 
development and review process for the proposed Medical Isotopes Production Project. The decision to 
prepare an EIS for the proposed project was in part based on public comments received on an earlier 
environmental assessment. The environmental assessment was prepared to analyze the potential impacts of 
a proposal to produce medical isotopes using facilities at Los Alamos National Laboratory and at Sandia 
National Laboratories/New Mexico. The DOE initiated this EIS with the desire of assuring stakeholders 
and interested parties of the limited environmental impacts of the proposed project. 

On July 6, 1995, DOE issued a notice of intent in the Federal Register (60 FR 35191-35195) which 
announced that DOE would prepare an EIS for the proposed Medical Isotopes Production Project. The 
notice of intent also provided the schedule for the public scoping meetings for the EIS. Additional public 
notice of the proposed project and the schedule for the public scoping meetings was provided through the 
placement of advertisements in local newspapers in the communities with alternative facilities under 
consideration. Local public notices were placed in the following newspapers. 
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New Mexico: 

Idaho: 

Tennessee: 

Albuquerque Journal 
New Mexican 
Rio Grande Sun 
El Hispano News 

Idaho Falls Post Register 
Times News 
Daily News 

Roane County Newspaper 

Albuquerque Tribune 
Journal North 
Los Alamos Monitor 

Idaho State Journal 
Idaho Statesman 

Knoxville News Sentinel 

DOE also issued a press release on July 6, 1995, regarding the notice of intent. The press release was 
provided to general and minority market newspapers near the alternative facilities and to media outlets 
nationwide. Commentors from the earlier environmental assessment process were notified by mail of the 
DOE effort to begin preparing an EIS. 

Eight EIS scoping meetings were conducted in four communities near alternative sites -- two each in 
Idaho Falls, Idaho (July 24, 1995); Oak Ridge, Tennessee (July 26, 1995); Albuquerque, New Mexico 
(July 31, 1995); and Los Alamos, New Mexico (August 1, 1995). 

The scoping meetings were conducted by a neutral moderator and the format of the meetings included: 
1) informational presentations on the purpose and need for the production of the medical isotopes, the 
proposed alternatives for the production process, medical applications for the isotopes, initial consider
ations for potential environmental impacts and the NEPA process; 2) a question and answer period in 
which EIS project representatives responded to project-related questions from the public; and 3) a public 
comment session during which members of the public offered formal comments on issues they deemed 
appropriate for review in the scope of the EIS. All the proceedings of the scoping meetings were recorded 
by a court reporter and transcribed for public record. An informational poster session complemented the 
scoping meetings. Informational materials, including documents and references, and a brochure on the 
proposed project were disseminated at the scoping meetings. 

The DOE accepted scoping comments both orally and in writing at the public meetings. Written 
comments were also accepted by mail. The public comment period for the scoping of the EIS concluded 
on August 7, 1995. 

DOE public reading rooms and selected public libraries in communities near sites considered in the 
EIS were provided EIS documents, reference materials, copies of public notices, written public comments, 
and the transcripts of the scoping meetings. These reading rooms and libraries include: 
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DOE Headquarters 
Freedom of Information 
Reading Room 1E-190 
Forrestal Building 
100 Independence Ave., S.W. 
Washington, D.C. 20595 
(202) 586-6020 

Los Alamos National Laboratory 
Community Reading Room 
1450 Central Ave., Suite 101 
Los Alamos, New Mexico 87544 

Oak Ridge Operations Office 
Public Reading Room, 112 
55 Jefferson Circle 
Oak Ridge, Tennessee 37831 
(615) 241-4780 

Nuclear Reactor Laboratory 
Massachusetts Institute of Technology 
138 Albany Street 
Cambridge, Massachusetts 02139 

National Atomic Museum 
Building 20358 
Wyoming Blvd. 
Kirtland AFB, New Mexico 87185 

Idaho Operations Office 
Idaho Public Reading Room 
1776 Science Center Drive 
Idaho Falls, Idaho 83402 
(208) 526-0271 

Library 
Georgia Institute of Technology 
Atlanta, Georgia 30332-0900 

Research Reactor Facility, Room 229 
Research Park 
University of Missouri-Columbia 
Columbia, Missouri 65211 

Rhode Island Nuclear Science Center 
South Ferry Road 
Narragansett, Rhode Island 02882 

Oral comments were presented by 26 people at the scoping meetings, three of whom also submitted 
written comments, and 19 written comments were submitted by people who did not offer oral comments. 
A total of 234 comments were identified among nine comment categories. The comments came from a 
broad range of sources including individuals, citizen organizations, and state and local governments. 

The comments received during the scoping phase were considered in the development of the Medical 
Isotopes Production Project: Molybdenum-99 and Related Isotopes Environmental Impact Statement 
Implementation Plan issued in September 1995. The Implementation Plan reports the results of the envi
ronmental impact statement scoping process, and provided guidance for the preparation of the Draft EIS. 
A notice of availability of the implementation plan was published in the Federal Register on October 30, 
1995 (60 FR 55249), and the release of the Implementation Plan was announced through a DOE News 
Brief. The Implementation Plan was distributed to interested parties through a DOE mailing to individ
uals, organizations, Indian Tribal governments, and local, state and federal agencies. The mailing was 
assembled, in part, from the lists of parties who registered at the scoping meetings, commented during the 
earlier environmental assessment process or had otherwise contacted DOE concerning the proposed 
project. 
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On December 22, 1995, DOE published a notice of availability in the Federal Register (60 FR 66542-
66543) for the Medical Isotopes Production Project: Molybdenum-99 and Related Isotopes Draft 
Environmental Impact Statement (DOE/EIS-0249D). During the week prior to the formal release of the 
document, DOE mailed copies of the Draft EIS to stakeholders and interested parties. In addition to the 
Federal Register notice (which also provided the public hearing schedule for comments on the Draft EIS), 
DOE provided public notice through a December 21, 1995, press release and the placement of informa
tional advertisements in local newspapers, as previously done with regard to the scoping meetings. The 
issuance was also announced through the Internet on DOE's home page. 

Copies of the Draft EIS were provided to the DOE public reading rooms and the selected public 
libraries listed above. 

The period for public comment on the Draft EIS was December 22, 1995 through February 9, 1996. 
Due to the holiday season being observed during the comment period, DOE extended the comment period 
to 49 days. 

Eight public hearings were conducted to receive comments on the Draft EIS, two each in Idaho Falls, 
Idaho (January 17, 1996); Oak Ridge, Tennessee (January 25, 1996); Albuquerque, New Mexico 
(January 30, 1996); and Los Alamos, New Mexico (February 1, 1996). The public hearings were con
ducted by a neutral moderator and the format of the meetings included: 1) informational presentations on 
the content of the Draft EIS, medical applications for the isotopes, and the NEPA process; 2) a question 
and answer session in which EIS project representatives responded to project-related questions from the 
public; and 3) a public comment session during which members of the public offered formal comments 
on the Draft EIS. 

Concurrent to the formal proceedings, "quiet rooms" with tape recorders were made available for 
individuals wishing to offer comments privately or without waiting for the completion of agenda items in 
the hearing session. All the proceedings of the public hearings were recorded by a court reporter and 
transcribed for public record, along with taped comments from the quiet rooms. An updated informational 
poster session complemented the public hearings. Informational materials, including documents and 
references, and an updated brochure on the proposed project were disseminated at the public hearings. 

The public comment period on the Draft EIS resulted in oral comments from 61 people at the public 
hearings, and 96 individuals and organizations submitted a total of 101 comment letters and written 
statements. A total of about 750 comments were identified. The comments came from a broad range of 
sources including individuals, citizen organizations, and state and local government agencies. Copies of 
the comment letters and hearing transcripts were provided to the public libraries and reading rooms listed 
above. Comments received on the Draft EIS were considered in preparing the Final EIS. Changes to the 
Draft EIS, either in response to public comment or to correct technical information, are denoted by a 
change bar in the margin. 

Volume/, MIPP- EIS 1.6 Introduction 



In addition to the opportunities for involvement by the general public, DOE representatives engaged in 
a series of small group meetings with stakeholders known to be interested in the project. The purpose of 
the small group meetings was to offer more detailed information on the proposed project and to receive 
more personal characterizations of the public's interests than what might generally be portrayed in written 
word or in front of a larger audience. The small group meetings were informal in nature. The views 
expressed by the participants were not entered into the formal comment record, as other mechanisms for 
official comment (public hearings and written comments) were available to all. Nevertheless, points of 
discussion raised in the small group meetings were considered by DOE for incorporation in the EIS 
process where appropriate. 

DOE issued a Draft EIS on December 22, 1995, and held a formal public comment period on the draft 
through February 9, 1996. Two public hearings were held at or near each of the four alternative locations 
during the comment period. Comments received and DOE's responses to those comments are found in the 
second volume of this EIS. 

1.4.2 Changes from the Draft EIS 

Changes to the Draft EIS, either in response to public comment or to correct technical information, are 
denoted by a change bar in the margin. All comments received, along with the Department's responses to 
those comments, are reproduced in the Comment Response Document (Volume II of this EIS). Comments 
that resulted in notable changes to the EIS addressed the following topics: 

• Need for the Project - Some commentors questioned why the Department has proposed to produce 
Mo-99 when other Mo-99 production initiatives (such as Nordion's plan to build the Maple I and II 
reactors) are planned or are underway. The Department further investigated these other Mo-99 
production initiatives and, to reflect their current status, updated Sections 2.0 and 3.2. 

• The Preferred Alternative - Multiple commentors questioned the viability of and the rationale for 
identifying Annular Core Research Reactor at Sandia National Laboratories/New Mexico as the 
preferred alternative. Section 3.3.1.1 was revised to provide further insight into the Department's 
rationale for identifying the preferred alternative. 

• Cost of Alternatives- Several commentors noted that the cost of the preferred alternative was not 
lowest among the four reasonable alternatives, and that the estimated cost for the Idaho and Oak Ridge 
alternatives should be further investigated. The EIS Team worked with the respective sites to develop 
additional cost data, and Section 5.22 has been revised to include this new data and to clarify the bases 
for the cost estimates. 
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• Privatization of Mo-99 Production Facility - Several commentors requested that the Department 
clarify its intent regarding the future privatization of any Mo-99 production capability that it may 
decide to establish. Section 2.0 has been revised to clarify the privatization discussion and to include a 
brief discussion of the Moly-99 project's relationship to the Department's National Isotope Strategy. 

• Shipment of Mo-99 to Nordion- Organizations associated with the radiopharmaceutical industry 
commented that the Department should consider shipping Mo-99 to Nordion for final processing, 
quality assurance testing, and distribution. While shipment of Mo-99 to Nordion was included as a 
shipment option in the Draft EIS, the Summary, Section 5.11, and Appendix B of the Final EIS were 
modified to present this option more clearly. 

• Water Use- Several organizations from New Mexico and other individual commentors questioned the 
wisdom of selecting Sandia as the preferred site, given recent reports that increased water use in the 
Albuquerque area could result in shortages and could even cause the city to sink (due to draining of the 
aquifer). Section 5.16 was revised to clarify and put into perspective the amount of water that would 
be used in the proposed project. 

• Required Modifications at the Power Burst Facility- In response to comments from Idaho-based 
commentors, Section 3.3.4.9 was revised to clarify the modifications required to produce Mo-99 in the 
Power Burst Facility. These include modifications to the reactor central cavity, removal of transient 
control rods, and installation of coolant flow balance valves. 

• Site Descriptions - Several commentors provided comments regarding the descriptions of the affected 
environment around the four sites under consideration. Chapter 4 was revised as appropriate to 
incorporate these comments. 

• Editorial Changes - Multiple editorial changes were made to the EIS as a result of internal review and 
public comments. 

1.5 Next Steps 

After considering the comments received, DOE revised the EIS, as appropriate, and issued this Final 
EIS. The FEIS will be distributed in a manner similar to that of the Draft EIS, and will be sent to all 
parties who commented on the Draft EIS. 

Following completion of the FEIS (but at least 30 days after the notice of availability of the FEIS is 
published in the Federal Register by the U.S. Environmental Protection Agency), DOE will issue a Record 
of Decision. The Record of Decision will specify which alternative (or alternatives) is environmentally 
preferable. In addition to the environmental impacts analyzed in this FEIS, the decision will be based on 
cost, programmatic, policy, national need, and other considerations. 

Volume/, MIPP- EIS 1.8 Introduction 



If mitigation measures, monitoring, or other conditions are adopted as part of DOE's decision, they will 
be summarized in the Record of Decision, as applicable, and included in a mitigation action plan. The 
Record of Decision and mitigation action plan, if needed, will be placed in each alternative site's public 
reading room and will be available to interested parties upon request. 

1.6 Relationship of the MIPP-EIS to Other DOE NEPA Documents 

NEPA documents that have either been prepared, or are in preparation by DOE, for activities related to 
the proposed action include: 

• Programmatic EIS for Waste Management evaluates the DOE complex-wide long-term waste man
agement policies and practices. The notice of availability for the Draft EIS was published on 
September 22, 1995. Any waste generated by Mo-99 production would be managed consistent with 
the Record of Decision from DOE's complex-wide Programmatic Environmental Impact Statement 
(PElS) for waste management. 

• Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory 
Restoration and Waste Management Programs Final Environmental Impact Statement evaluates the 
management of DOE-owned spent nuclear fuel. The Record of Decision was published in the Federal 
Register on June 1, 1995. The small quantity of spent nuclear fuel generated from use of a reactor in 
the production of Mo-99 would be managed in accordance with the Spent Nuclear Fuel-Programmatic 
Environmental Impact Statement (SNF PElS) Record of Decision. 

• Los Alamos National Laboratory Site Wide Environmental Impact Statement will analyze the cumula
tive impacts of operations and planned activities foreseen at LANL within the next 5 to 10 years 
(notice of intent published on May 12, 1995, 60 FR 25697). The preferred alternative and one addi
tional alternative considered in this MIPP-EIS would involve the use of facilities at LANL. The 
preferred alternative proposes to use the Chemistry and Metallurgy Research Facility to fabricate the 
targets. Another alternative examined in this MIPP-EIS considers the use of the Omega West Reactor 
(for irradiation of targets) and of the Chemistry and Metallurgy Research Facility (for target fabrication 
and processing). 

• Draft Environmental Impact Statement for the Nevada Test Site and Other Offsite Test Locations 
Within the State of Nevada will analyze the cumulative impacts of operations and planned activities 
foreseen at the Nevada Test Site. The Draft EIS was issued for public review in January 1996. Low
level waste from Mo-99 production is included as part of the impact analysis in the sitewide Nevada 
Test Site EIS. 

I • Draft Environmental Assessment for Sandia National Laboratories/New Mexico Offsite Transporta
tion of Low-Level Radioactive Waste will evaluate the shipment of existing inventories of low-level 
waste accumulated at SNL/NM and new low-level waste projected to be generated at SNL/NM. 
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Low-level radioactive waste, generated by the production of Mo-99 at SNL/NM and analyzed in the 
MIPP-EIS, will be included in the projected quantities identified in the proposed EA. 

I • Environmental Assessment for the Chemistry and Metallurgy Research (CMR) Building Upgrades at 
I Los Alamos National Laboratory was prepared to evaluate safety upgrades to the facility. The purpose 
I of the upgrades is to reduce risk, enhance the safety margin, and provide for the continued safe, 
I reliable, and effective use of the facility in support of Laboratory missions. The Department is review-
1 ing comments received during the public comment period and expects to decide if the Environmental 
I Assessment supports a finding of no significant impact in 1996. The Chemistry and Metallurgy 

Research Facility is being considered for use in both the preferred alternative (to be used for target 
fabrication activities) and the LANL Omega West Reactor alternative (target fabrication and 
processing). The medical isotopes project activities at the Chemistry and Metallurgy Research Facility 
would proceed independently of the building upgrades. 
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2.0 Purpose and Need for Action 

For more than 40 years, the U.S. Department of Energy (DOE) and its predecessor agencies have pro
duced and distributed isotopes for medical and industrial applications through DOE's national laboratories. 
In 1990, Congress established the Isotope Production and Distribution Program to consolidate all existing 
DOE isotope production activities under one program. 

Among other activities, the DOE Isotope Production and Distribution Program has responsibility for 
ensuring that the U.S. health care community has access to a reliable supply of molybdenum-99 (Mo-99). 
Mo-99 is a short-lived radioactive isotope of molybdenum. In just a few days after its production, Mo-99 
decays to form metastable technetium-99 (Tc-99m), the most widely used medical radioisotope in the U.S. 

Tc-99m has broad nuclear medicine applications in the areas of diagnostic procedures and medical 
laboratory tests. According to a report issued to the U.S. House of Representatives Subcommittee on 
Energy and Environment, a total of approximately 38,000 diagnostic procedures involving radioactive iso
topes are performed each day in the United States. Most of these procedures use Tc-99m. By chemically 
attaching the Tc-99m to a selected carrier agent, it is possible to direct the isotope to a specific area of con
cern, such as the bones, brain, heart, kidneys, liver, lungs, and thyroid gland. From its target location in 
the body, Tc-99m emits gamma radiation that is received by gamma camera imaging equipment. The 
images created provide physicians with detailed information about conditions and functions in the body 
that could otherwise be obtained only by performing invasive exploratory surgery. Tc-99m-based radio
pharmaceuticals help provide an assessment of organ function and detection of tumor metastases in the 
body. 

Tc-99m is the isotope of choice for most diagnostic procedures because its short physical half-life (6 h) 
minimizes the radiation dose received by the patient, because the characteristics of its radioactive emis
sions allow for quick and accurate diagnosis of certain abnormal conditions in the body (as well as veri
fication of corrective actions) and because it can be combined with many different carriers to concentrate 
in different parts of the body. No other isotope has been found to offer a better combination of short half
life, optimum energy for gamma imaging, low patient dose, and versatility. 

The short half-lives of Mo-99 and Tc-99m (66 h and 6 h, respectively) make these isotopes highly 
perishable. In order to provide a reliable supply for medical use, it is critical that production and dis
tribution be maintained essentially on a continuous basis. 

The Atomic Energy Act of 1954 authorized the Atomic Energy Commission to produce and make 
available radioisotopes for medical and scientific purposes. From the mid-1950s through 1966, the Atomic 
Energy Commission supplied Mo-99 produced at the Oak Ridge Research Reactor in Tennessee and in 
reactors at the Brookhaven National Laboratory in New York. The Atomic Energy Commission withdrew 
from Mo-99 production when commercial production was initiated in the U.S. by Union Carbide Nuclear 
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Corporation at a small reactor in Tuxedo, New York. From 1970 to 1989, Cintichem, Inc. produced 
Mo-99 at the Tuxedo, New York, reactor and provided approximately half of the Tc-99m used in the U.S. 
In 1989, Cintichem decided to shut down and decommission its reactor. 

In November 1991, DOE purchased the Cintichem technology and equipment for $750,000, with an 
agreement to pay Cintichem a 4% royalty on the first 5 years of sales of Mo-99 and other isotopes pro
duced by use of the Cintichem process. In addition, DOE agreed to accept the spent nuclear fuel from the 
Cintichem reactor. Subsequently, the Cintichem reactor was decommissioned and the spent nuclear fuel 
was transported to the DOE's Savannah River Site for storage. 

The loss of the Mo-99 production capability at Cintichem left the U.S. totally reliant upon a single 
foreign source, Nordion International, located near Ottawa, Canada. Nordion receives bulk Mo-99 from 
Atomic Energy of Canada Ltd. (AECL}. Nordion presently produces essentially all of the Mo-99 sold in 
the U.S., and an estimated 85% of the Mo-99 sold worldwide. The remaining 15% is produced by a 
variety of sources, most of which are located in Europe. 

Prior to 1993, AECL operated two reactors that were available for the production of Mo-99. In 1993, 
one of the two Canadian reactors was permanently shut down, leaving only the second reactor operating. 
Any shutdown or extended outage of this nearly 40-year-old reactor could jeopardize the U.S. supply of 

Mo-99. In April 1995, this reactor suffered an unplanned shutdown for four days. European sources were 
able to increase their production temporarily to cover the European demand usually supplied by Nordion, 
and Nordion had sufficient product in process to meet the U.S. demand during this period. However, 
because Mo-99 has such a short half-life, making long-distance shipping difficult, and because European 
sources did not have sufficient capacity to meet both U.S. and European needs, shortages would likely 
have occurred in the U.S. if the Canadian reactor had remained out of service. 

Although Mo-99 can be produced by different processes, such as target irradiation in a reactor or in an 
accelerator, only the Cintichem process and the proprietary process used by Nordion have been approved 
by the U.S. Food and Drug Administration (FDA) for Mo-99 sold in the U.S. Both processes use Mo-99 
produced in a reactor. The Nordion process results in substantially greater quantities of liquid radioactive 
waste and mixed waste than the Cintichem process. Waste generated by the Cintichem process is primarily 
solid waste, which is much easier to manage and dispose. In both processes, the Mo-99 is shipped by air to 
radiopharmaceutical manufacturers, where the product is packaged as Mo-99ffc-99m generators, so that 
Tc-99m can be extracted for use at the medical facilities. The Cintichem process can also be used to 
produce certain other radioisotopes (iodine-131 and xenon-133) that have medical applications. Iodine-
125 was also produced by Cintichem through irradiation of xenon-124. 

DOE proposes to establish, as soon as practicable, a domestic capability to produce a continuous sup
ply of Mo-99 and related medical isotopes for the U.S. medical community. The purpose of the proposed 
action is to ensure a reliable domestic supply of Mo-99, an important medical isotope. The near-term goal 
(over the next 5 to 10 years) is to provide a backup capability to production in Canada by supplying a 
baseline production level of 10 to 30% of the current U.S. demand for Mo-99. This goal would include the 
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capability to supply 100% of the U.S. demand, should the Canadian source become unavailable. Because 
of the potential for Mo-99 shortages, it is essential to establish a backup capacity as soon as practicable. If 
and when private industry can ensure a reliable supply of Mo-99, the Department will reassess its need to 
maintain a Mo-99 production capability. 

The U.S. medical community uses about 60% of the worldwide supply of Mo-99ffc-99m, yet has no 
current domestic production source for these isotopes. Because the worldwide medical radioisotope mar
ket is influenced by forces other than narrow market forces, full cost recovery of investment is often not 
feasible. In addition to market vagaries, the uncertainties and liabilities associated with licensing, con
structing, and operating a nuclear reactor have prevented, and will likely continue to prevent, private com
panies in the U.S. from developing a domestic source of Mo-99 to replace the Cintichem reactor. Nordion 
intends to build two modern 10-MW reactors in Canada, as replacements for the existing reactor.<a> How
ever, until these reactors are built, a window of vulnerability will exist for the U.S. medical community. 
DOE commissioned a study entitled an Independent Assessment of the DOE Plan to Establish a United 
States Production Source for Molybdenum-99, conducted by Integrated Resources Group, Inc., and 
JUPITER Corporation, dated September 30, 1994, which concluded "there is a critical need for a stable 
supply of Mo-99 in the United States" (Savoie and Singh 1994). 

Although Mo-99 production sources in Europe could increase their production rates in the event of a 
shutdown of the Canadian reactor, Savoie and Singh 1994 found that "[while the European sources] do 
offer some potential for the near-term [supply of Mo-99] ... European capacity can only supply a portion of 
the U.S. demand." 

If the Canadian production source were to become unavailable, the supply of Mo-99 available to the 
U.S. would be substantially reduced or eliminated. A shortage of Mo-99 would limit the diagnoses of 
thousands of medical patients in the U.S. each day. A reduction in Mo-99 supply could also result in a 
cost increase to patients for diagnostic procedures that involve Tc-99m. 

Because the U.S. medical community has been without a reliable backup supply of Mo-99 since the 
shutdown of one of the Canadian reactors in 1993, DOE is addressing the critical need to provide such a 
backup. In Senate Report No. 103-291 accompanying the Energy and Water Development Appropriations 
Act, 1995, the Committee on Appropriations stated the 

"United States is fully dependent for 100% of the supply of Mo-99 and Tc-99m, both important to 
nuclear medicine, on sources in Canada which produces (sic) these isotopes in aging facilities. Of par
ticular concern is the lack, since 1990, of a domestic source of Mo-99, an isotope used to produce 

(a) Nordion communication to Nuclear Medicine Professionals on November 10, 1995. Nordion 
International, Inc., 447 March Road, Kanata, Ontario, Canada. 
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Tc-99m which is used in approximately 36,000 medical diagnoses per day. The committee notes that 
the Department is taking steps to ... produce Mo-99 and related medical isotopes to ensure that there are 
no inadequacies of supply for domestic use. The committee supports this effort and wishes to be kept 
informed as the Department progresses." 

The need for a domestic production source for Mo-99 has been echoed by the U.S. medical and 
scientific communities. Response to a statement in a December 1994 report by the Institute of Medicine 
Committee on Biomedical Isotopes stating the short term Mo-99 supply situation is "no longer precarious" 
has been particularly strong. In a February 1995 report, Senior Scientists and Engineers stated "in our only 
disagreement with that distinguished [Institute of Medicine] committee, we believe that their report is over 
optimistic on the Mo-99 situation, now and future ... ," and that "the Mo-99 problem ... must be [solved] if 
the U.S. is to have a reliable supply of its most important non-military isotope." Also, the Position 
Statement on Isotope Availability issued by the Society of Nuclear Medicine and the American College of 
Nuclear Physicians in May 1995 stated, "it is particularly urgent that the U.S. Government work to 
establish a reliable uninterrupted supply of Mo-99, as the source of Tc-99m, the main radioactive isotope 

used in diagnostic Nuclear Medicine." 

For the reasons previously stated, and as recommended by Savoie and Singh (1994), DOE proposes to 
"move immediately to narrow this [short-term] window of risk," regarding the domestic supply of Mo-99. 
DOE's long-term goal (beyond 5 to 10 years) is that production ofMo-99 in the U.S. should be conducted 

by the private sector. DOE is not addressing the long-term in this environmental impact statement. DOE 
does, however, encourage the development of private sources in the U.S. for long-term production of 
Mo-99. The Department could then withdraw from markets that are reliably supplied. 

If DOE proceeds with the near term production of Mo-99 and related medical isotopes using govern
ment facilities and equipment, the Department would eventually explore the possibility of private sector 
participation consistent with the U.S. Department of Energy National Isotope Strategy (DOE 1994a). The 
Department would consider the potential sale or lease of certain of its facilities to private sector entities if, 
by such action, isotope production and delivery would be enhanced. The Department's objectives would 

be to encourage the private sector to play a greater role in isotope supply and to decrease the Government's 
cost and involvement. Any environmental reviews and actions related to future private sector involvement 
would be performed as required by law. 
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3.0 Alternatives 

The U.S. Department of Energy (DOE) proposes to establish, as soon as practicable (in about 1 to 
3 years), a domestic capability to produce a continuous supply of molybdenum-99 (Mo-99) and related 
medical isotopes for the U.S. medical community. The purpose of the proposed action is to ensure a 
reliable domestic supply of Mo-99, an important medical isotope. This section describes the alternatives 
that were considered for the production of Mo-99 and related medical isotopes. 

3.1 Approach to Determine the Reasonable Alternatives 

To determine the reasonable alternatives, DOE identified specific technical criteria necessary to satisfy 
the purpose of, and need for, the proposed action. These criteria were used to evaluate alternative facilities 
for both Mo-99 production and separation. 

3.1.1 Molybdenum-99 Production Facility Needs 

• Facility must be operating or capable of operating in the near term. 

• Production method must allow the separation facility to provide approximately 3000 6-day curies (Ci) 
per week to the radiopharmaceutical houses to satisfy the U.S. demand for Mo-99. A 6-day curie is the 
amount of activity remaining after a given product has been allowed 6 days to decay. 

• Facility must have the handling capability to support removal of the product from the facility. 

• Periodic scheduled maintenance outages must be reliably accomplished in s 6 days. 

• Facility operation must be capable of using a U.S. Food and Drug Administration (FDA)-approved 
process for Mo-99 production. 

• Facility must be able to package and transport the production facility product, if required, to a facility 
that can chemically process the product. 

3.1.2 Molybdenum-99 Separation Facility Needs 

• Facility must be capable of providing shielded and sealed rooms sufficient to support reliable Mo-99 
production (including separation and environmental control equipment, remote handling equipment, 
and a room for a quality control facility). 
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• Facility must be capable of providing adequate ventilation systems to manage any hazardous gases 
produced or released during the separation process (separate zones, differential pressures, and filters). 

• Facility must be located so that timely packaging and shipment of the Mo-99 product from the facility 
will ensure that the activity and purity requirements of the product are maintained (10,000 Ci Mo-99 
per gram of product upon delivery to the customer). 

• Facility must be able to manage the radioactive waste that is generated during the separation. 

• Facility must be able to employ an FDA-approved process for Mo-99 separation. 

• Facility must be capable of reliably separating commercially desirable ancillary radioactive isotopes 
(7 days/week) consistent with an FDA-approved Mo-99 separation process. 

Either an accelerator, a solution-fueled nuclear reactor, or a solid-fueled nuclear reactor could be used 
to produce Mo-99. However, the technology necessary to produce Mo-99 in an accelerator or in a 
solution-fueled reactor is not sufficiently developed to satisfy the production criteria listed. Therefore, the 
reasonable alternatives described in this section all involve the use of a solid-fueled reactor as the Mo-99 
production facility. 

Two processes are approved by the FDA for the production and separation of Mo-99 sold in the U.S., 
both of which involve use of a solid-fueled reactor. They are the Cintichem process and the process used 
by Nordion International in Canada. Only one of the alternatives considered, the University of Missouri 
Research Reactor, would use the Nordion process. This alternative was not considered reasonable because 
it could not satisfy the production and separation facility criteria listed. All of the reasonable alternatives 
would use the Cintichem process. 

The Cintichem process involves four steps (see Figure 3-1). The first step is target fabrication. In this 
step highly enriched uranium, 93% enriched in the fissile isotope uranium-235, is coated on the inside of a 
stainless steel tube. The tube is then sealed at each end. This step is conducted remotely inside a 
controlled-atmosphere facility, such as a glove box. (The Department of Energy has issued a "sources 
sought" notice to determine if there are companies interested in target fabrication [CBD 1995]. Responses 
to the request would be evaluated prior to a determination of whether to proceed with a procurement 
regarding privatization of target fabrication, and National Environmental Policy Act [NEPA] documenta
tion would be prepared as appropriate.) 

The second step is target irradiation in the Mo-99 production facility (a solid-fueled reactor). A target 
is usually irradiated in a reactor for about a week, and then is removed for processing. 

The third step is target processing in the Mo-99 separation facility. In this step, the irradiated target is 
placed into a heavily shielded facility known as a hot cell. The top of the target is punctured, the gases 
inside the target are removed, and a chemical solution is poured into the target. This chemical solution 
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dissolves the highly enriched uranium coating from the inside of the target. The chemical solution is then 
filtered to remove the molybdenum, which is packaged for shipment to the radiopharmaceutical com

panies. A more detailed description of this step is provided in Appendix A. 

Waste stream management is the fourth step. Materials used in the separation of the Mo-99 product 

become waste during the processing. The Idaho National Engineering Laboratory (INEL) and Los Alamos 
National Laboratory (LANL) are capable of handling, processing, and storing, entirely onsite, the waste 
generated from Mo-99 production. Sandia National Laboratories/New Mexico (SNL/NM) and Oak Ridge 

National Laboratory (ORNL) would ship waste generated from Mo-99 production to the Nevada Test Site, 
which historically has been the site for disposal of low-level waste. 

The DOE intends to produce a baseline quantity of Mo-99 (about 10% to 30% of U.S. demand) to 
maintain the capability to respond to shortages in domestic Mo-99 supply. Because the DOE intends to 
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produce Mo-99 even when the Canadian source is supplying Mo-99, periods may occur when DOE is 
unable to sell the Mo-99 it produces. In this case, the unsold Mo-99 would be disposed of as low-level 
radioactive waste at the same disposal site as other low-level wastes generated during Mo-99 production. 

Two additional medical isotopes produced from fission, xenon-133 and iodine-131, can be separated 
from the waste streams of the Mo-99 process. Xenon-133 is used in the diagnosis of lung maladies; 
iodine-131 is used in the diagnosis and treatment of thyroid conditions, such as Graves disease. The Drug 
Master Files for these isotopes are structured for an initial extraction from the waste stream of a Mo-99 
production process. Separate hot cell facilities, or at least several additional process stations within hot 
cells, would be required to perform these separations as concomitant operations with the Mo-99 process. 

The DOE has given LANL the task of reproducing and refining the Cintichem target fabrication 
process. This initiative is currently being conducted in the Chemistry and Metallurgy Research Wing 9 
Facility. A proof of process scale production facility has been completed. Associated quality assurance 
and quality control equipment and procedures are also being developed. These procedures and methods 
are used to ensure that completed targets would not leak during irradiation, the inner wall uranium coating 
would be uniform, and the appropriate amount of material had been plated on the target inner wall. This 
work, when completed (about l month after the Record of Decision for this FEIS), could be reproduced at 
most sites as a turn-key process. 

LANL has also been tasked by the DOE to assist SNL/NM in the development of the Cintichem 
separation chemistry process, which would be applicable at all reasonable alternative sites. This initiative 
is currently ongoing at LANL and SNL/NM. 

Iodine-125, an isotope used in radio-immunoassay activities, can also be produced at the facility 
selected for Mo-99 production. The iodine-125 process requires a separate target irradiation. The iodine-
125 isotope can be made through irradiation of xenon-124. Production of this isotope requires separate 
irradiation locations in the reactor or the reactor shield. It would also require separate hot cell facilities in 
which to conduct the chemical separation and purification processes. 

The focus of the proposed project is the production ofMo-99. Iodine-125, iodine-131, and xenon-133 
could be produced at any of the sites to offset the costs of Mo-99 production, but are in less demand by the 
medical community than Mo-99. Therefore, the focus of the discussion in the remainder of this section is 
on the production of Mo-99. 

3.2 No Action Alternative 

3.2.1 Description of the Alternative 

Under this alternative, DOE would not establish a U.S. production source for Mo-99. The U.S. would 
continue to rely on Nordion International, a Canadian firm, to supply its Mo-99 needs. Potential changes 
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to the currently existing conditions include the construction of new Mo-99 production reactor(s) and a 
new separation facility in Canada, FDA approval of other foreign Mo-99 production processes, and 
commercialization of alternative Mo-99ffc-99m production technologies. 

3.2.2 Impacts of the No Action Alternative 

The current demand for metastable technetium-99m (Tc-99m) in the U.S. requires a weekly supply of 
approximately 3000 6-day Ci ofMo-99. Currently, the entire U.S. supply ofMo-99 is produced in Canada 
by Nordion International, using a single reactor, the National Research Universal (NRU) reactor. Under 
the no action alternative, the U.S. medical community would continue to rely on this source of supply. 

The current supply of Mo-99 from Canada would be interrupted if the NRU reactor experienced a 
mechanical failure or were shut down for·any reason. The NRU reactor must operate continuously for 12 
or 13 days of each 15-day operating period in order to maintain a continuous supply of Mo-99. Down time 
is normally required for maintenance, repairs, and target replacement. This operating schedule has been 
maintained for many years to meet the U.S. and Canadian demands for Mo-99, and to ship Mo-99 to 
numerous other foreign countries. 

An interruption of the continuous supply of Mo-99 from Canada would have serious impacts on the 
practice of diagnostic nuclear medicine in the U.S. More than 90% of all diagnostic imaging procedures 
rely on Mo-99 generator-supplied Tc-99m. These procedures involve medical tests for renal (kidney) 
function, bone scans for cancer and other abnormalities, liver and bile duct function, heart disease and 
defects, brain cancer, blood flow in stroke patients, and diagnoses for a variety of other health conditions. 
The discontinuation of physicians' ability to perform such necessary diagnostic tests would seriously 
undermine their ability to diagnose and treat many different diseases. For many of these tests, there is no 
alternative method of analysis. About 36,000 patients could be affected for each day of interrupted supply. 

If the NRU reactor is shut down, it might not be restarted. The reactor was commissioned in 1957 and, 
although an aggressive maintenance program is in place to keep it operating, no plans exist to continue 
operation beyond the year 2000 because of the reactor's age and the isotope separation waste storage 
capacity. Any major problem at the reactor requiring significant time and resources to repair would likely 
result in a permanent shutdown, terminating this source of supply. 

Nordion International Inc. and Atomic Energy of Canada Ltd. (AECL) (the Crown corporation that 
operates the NRU reactor) began planning and construction of (initially one and now two) new isotope 
production reactors (Maple I and Maple II) to replace the NRU reactor for Mo-99 production. These 
facilities would use a Mo-99 production and separation process similar to the Cintichem process to reduce 
the amounts of radioactive waste generated. However, AECL decided to halt construction of the Maple 
reactor complex and processing facility in 1993 after a legal and financing dispute with Nordion and its 
parent company, MDS Health Group Ltd., of Canada. MDS Health Group Ltd. subsequently filed a 
breach of contract lawsuit against AECL, and the two sides agreed to arbitration hearings to resolve the 
dispute (Rojas-Burke 1995). The dispute has been mostly resolved, but Nordion has not yet made a formal 
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announcement to resume construction due to a disagreement with the Canadian government regarding the 
tax treatment of the new reactors. The announcement to resume construction was previously anticipated in 
the first quarter of 1995 (Savoie and Singh 1994 ). 

The sale in the U.S. of Mo-99 produced at the Maple reactor complex cannot begin until the facility is 
completed, licensed, and approved by the U.S. FDA for supply to U.S. pharmaceutical companies. 
Although Nordion currently plans to build two reactors, they may at some time decide to construct only 
one of the two proposed reactors. If only one reactor is built, the sole-source of supply issue would remain 
for nuclear medicine physicians in the U.S. The Nordion and AECL estimate of the time required to 
complete the necessary environmental and construction permitting, to construct and commission one of the 
reactors, and to construct the radiochemical separation facility is about three years. Construction and 
commissioning of the second reactor, if pursued, would proceed simultaneously and would be completed 
about one year after the first unit. Full-scale Mo-99 production and sale in the U.S. would probably 
require an additional several months at each of the reactors. 

Nordion estimates the cost to construct the two new reactors and the new processing facility at 
$140 million. To finance the construction of the new reactors and hot cell, Nordion has announced that 
they intend to raise the price of Mo-99 by about 40%. 

Nordion has established a European subsidiary by acquiring the radiopharmaceutical department of 
Institute National des Radio-elements (IRE) in Fleurus, Belgium, but the IRE (fully-owned by the Belgian 
federal government) remains the owner of Mo-99 production. IRE and Nordion have signed a mutual 
Mo-99 backup agreement to avoid a complete shortage of Mo-99 in case of an unscheduled shutdown of 
the Canadian NRU reactor. However, Mo-99 from the Belgian source has never been sold in the U.S. The 
contractual backup arrangement is currently written for IRE to supply Nordion the excess capacity of its 
facility for 8 weeks. 

The IRE has produced medical and industrial isotopes since 1972. Its primary source for medical 
isotopes is the BR2 reactor at Mol, Belgium. The IRE currently uses a collaboration of four different reac
tors to ensure a stable supply. They are the BR2, the High Flux Reactor (HFR) at Petten, the Netherlands, 
OSIRIS at Saclay, France, and SILOE at Grenoble, France. IRE's processing ofMo-99 is centralized in 
Fleurus. The IRE runs at a normal base level of 1200 6-day Ci per week, has a capacity of 2000 6-day Ci 
per week, and can produce approximately 3000 6-day Ci per week on a short-term basis. In this case, 
approximately 1800 6-day Ci could be produced to supply the U.S. for 8 weeks under the backup arrange
ment with Nordion (Savoie and Singh 1994). This quantity ( 1800 6-day Ci) is only 60% of the current 
U.S. demand. 

It is unlikely, however, that Nordion's backup arrangement with IRE could immediately respond to a 
U.S. shortage of Mo-99. Use of the IRE source would depend on IRE's ability to obtain FDA approval. 
The IRE submitted a Drug Master File to the FDA in 1991, and Mo-99 samples were sent to the U.S. 
radiopharmaceutical companies (DuPont-Merck, Amersham Mediphysics, and Mallinckrodt Medical) so 
that they could support IRE's request for FDA approval. However, the FDA approval process on the 
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submittal has proceeded slowly because IRE has no established U.S. customers. IRE has informed DOE 
that IRE has a sufficient number of certified transport casks to ship the Mo-99 material from Europe 
directly to the U.S. pharmaceutical companies. 

Mallinckrodt Medical, a U.S. radiopharmaceutical company, is currently working with the HFR at 
Petten in the Netherlands to secure a backup supply for its European needs. The HFR is owned by the 
Joint Research Center of the European Community and is operated by the Netherlands Energy Research 
Foundation. It is a multipurpose reactor, previously used about 15% of the time for production of 
radioisotopes. 

Mallinckrodt would use the HFR to produce Mo-99 and recently completed an upgrade of a radio
chemistry processing facility at Petten to process the Mo-99. In August, 1995, Mallinckrodt received a 
license from the Dutch nuclear regulatory authority to produce medical isotopes at the Petten facility. 
Mallinckrodt has worked since that time to secure approvals from the U.S. FDA for Mo-99 generators for 
sale in the U.S. The Petten facility expects to receive back-up Mo-99 from reactors in France and, 
perhaps, Poland. The Mallinckrodt process uses clad plate uranium-235 sections as targets, similar to the 
Nordion process. 

Mallinckrodt expects to begin Mo-99 production at Petten for European customers in 1996, and for 
U.S. operations upon FDA approval. Mallinckrodt expects to be able to supply about 30% of the world 
market, but will not supply Mo-99 to other pharmaceutical companies. It does not intend to compete with 
Nordion, which is expected to supply the remaining 70% of demand. While production at the Petten HFR 
could be increased beyond European needs, it would not be expected to meet the U.S. demand in the event 
of an interruption in supply at Nordion. 

Molybdenum-99 is produced in a number of other countries. These include reactor production facili
ties in Australia, Indonesia, Japan, Peru, Argentina, Russia, China, and South Africa. For the most part, 
these represent small, government-run production facilities, and the Mo-99 is produced for local use rather 
than international export. It is not expected that any of these foreign sources could meet a significant 

portion of the U.S. demand for Mo-99ffc-99m generators. The production capabilities are generally small 
and sporadically run. The foreign governments are reluctant to try to meet U.S. FDA requirements for 
export to the U.S., which are viewed as unreasonably costly and lengthy to pursue. International politics 
and transportation deficiencies also have major roles in limiting the ability of foreign producers to supply 
Mo-99 to the U.S. 

The Atomic Energy Corporation of South Africa has expanded its Mo-99 production capacity at its 
Safari-1 research reactor to 1000 curies per week and has commissioned a new radiochemical process line 
at its facility near Pretoria (Nucleonics Week, 1996). The product has not been approved by the U.S. FDA 
for sale in the U.S. 
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Thermo Technology Ventures, Inc., a U.S. company, is investigating a concept for direct production 
of Tc-99m using small particle accelerators (see Section 3.4.3.3). If successful, Thermo Technology 
Ventures may be able to supply a significant quantity of Tc-99m to the U.S. medical community by late 
1999. 

If DOE selects the no action alternative and does not establish a domestic supply of Mo-99, neither the 
government nor private industry could effectively respond to the U.S. Mo-99 needs if the Canadian source 
becomes unavailable. Because the production process for Mo-99 requires a properly trained staff, a 
technically viable reactor or accelerator, and substantial hot cells, a production source cannot quickly be 
established. A significant amount of planning, time, and resources is necessary to establish such capabil
ity. Schedules for establishing a production source for the four analyzed alternatives are listed in Table 3.2 
at the end of this section. Budget figures for establishing a production source are listed in Section 5.3. 
These figures do not include sunk costs or continued operational costs. 

3.3 Alternatives to Accomplish the Proposed Action 

3.3.1 Annular Core Research Reactor: Sandia National Laboratories/ 
New Mexico and the Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative--Preferred Alternative 

The SNL/NM is located in Albuquerque, New Mexico, as a tenant on the Kirtland Air Force Base. 
The SNL/NM is a multiprogram laboratory operated for DOE by the Lockheed-Martin Corporation with 
facilities located in Albuquerque, New Mexico, and Livermore, California. The SNL/NM is a research 
and development facility and conducts programs in nuclear reactor safety, nuclear safeguards, energy 
research, and microelectronics. The SNL/NM has not been called upon to produce and market radio
isotopes in the past. This type of mission would be new to the SNL/NM facilities. 

This alternative would involve the use of existing DOE facilities at SNL/NM and LANL to produce 
Mo-99. The following sections describe the activities included as part of this alternative. The locations 
of SNL/NM and LANL are shown on Figure 3-2. 

3.3.1.1 Description of the Alternative 

Under this alternative, highly enriched uranium targets would be fabricated at the LANL Chemistry 
and Metallurgy Research Facility and then shipped to Technical Area V at SNL/NM. The targets would be 
irradiated in the SNL/NM Annular Core Research Reactor, removed and then processed to produce 
medical radioisotopes in the SNL/NM Hot Cell Facility adjacent to the Annular Core Research Reactor. 
The medical radioisotopes would be shipped to radiopharmaceutical companies via the Albuquerque 
International Airport. Low-level wastes would be shipped to the Nevada Test Site for disposal under an 
existing agreement. 
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Figure 3-2. Location of Los Alamos National Laboratory and Sandia National Laboratories 
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An overview of the proposed program is depicted in Figure 3-3. 

The Annular Core Research Reactor/Hot Cell facility combination is the preferred alternative for target 
irradiation and processing because of the relatively short time required to begin initial production. The 
ability to produce even a small amount of Mo-99 in a short period of time is important in that FDA 
approval of DOE-produced Mo-99 could be obtained earlier and, if an Mo-99 shortage were to occur in the 
near future, DOE would be able to supply at least a fraction of the U.S. demand. The following factors 
also contributed to the identification of the Annular Core Research Reactor/Hot Cell Facility as the 
preferred alternative. 

• The reactor and hot cell are currently operable, and the reactor has current safety documentation (e.g., 
Safety Analysis Report and Technical Safety Requirements). These factors would help reduce cost 
and schedule uncertainties associated with producing Mo-99. Because DOE is proposing to respond to 
a near term window of vulnerability in Mo-99 supply, it is important to keep uncertainties (especially 
schedule uncertainties) to a minimum. 

• The reactor is not in use at this time, and is only expected to be needed to support defense programs in 
the event of a national emergency. 

Under the preferred alternative, the Chemistry and Metallurgy Research Facility is the preferred target 
fabrication facility. This facility is in the locale of the preferred reactor and the staff are familiar with the 
target fabrication process. The facility also has the capability of extracting uranium from the waste 
streams, greatly reducing the quantity of highly enriched uranium necessary for target production. This 
facility was used to develop significant enhancements to the Cintichem target fabrication process; thus, the 
process currently exists at this facility in a prototype system. 

3.3.1.2 Existing Facilities 

Existing facilities at LANL and SNL/NM that would be used in the production of Mo-99 include the 
Chemistry and Metallurgy Research Facility at LANL (target fabrication); the Annular Core Research 
Reactor at SNL/NM (to irradiate Mo-99 production targets), and the SNLINM Hot Cell Facility 
(processing). 

In its current configuration, the Hot Cell Facility would only be able to conduct limited processing 
activities. A new cell would be constructed within the Hot Cell Facility to enable steady state production 
of greater than 10% and up to 100% of the U.S. demand for Mo-99. 

3.3.1.3 Target Fabrication 

Target Fabrication at LANL. Target fabrication would be performed inside glove boxes that are 
vented through high efficiency particulate air (HEPA) filters to the stacks in the Chemistry and Metallurgy 
Research Facility, Wing 9. Each target would be constructed of number 304 stainless steel tubing, 
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Figure 3-3. Sandia National Laboratories/Los Alamos Laboratory Isotope Production Process 
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approximately 51 em (20 in.) long and 3 em (1.25 in.) in outer diameter with a wall thickness of 0.09 em 
(0.035 in.) (see Figure 3-4). Caps would be welded to close the top and bottom of the tube. The top 
fitting would include a thin diaphragm that contains the tube contents, until it is punctured in the fission 
product recovery process. The inside tube wall of the targets would be plated with highly enriched 
uranium (93% enriched uranium). The uranium plating would be approximately 50 microns thick and 
uniformly plated throughout the length of the tube. Powdered uranium oxide feedstock would be dissolved 
in a nitric acid solution and transferred to two tanks containing the plating solution. Adequate highly 
enriched uranium feedstock currently is stored at the LANL site to be capable of supplying a quantity of 
targets that would meet full production needs for several years. 

The solutions from each tank would be transferred to the plating glove boxes. The plating process 
would pump the solution through a cathode-connected stainless steel target tube. A carbon anode rod 
would be centered inside the target tube. Plating would require 12 h to 15 hand produce a maximum of 
20 g of uranium coating per target. The target plating quantity, quality, and tube integrity would be 
verified according to LANL quality assurance requirements. The targets would be pyrolized, assembled, 
and welded, and the completed targets leak tested. The Chemistry and Metallurgy Research Facility, 
Wing 9 target fabrication layout, is shown in Figure 3-5. 

From other initiatives, LANL has significant experience in recovering uranium from solution. Spent 
plating solution would be recycled in ion exchange glove boxes to recover the unused uranium. Residues 
from this process would be collected in drums, sampled, and analyzed before transport to theTA-50 
Radioactive Liquid Waste Treatment Facility at LANL. The motivation for the uranium recovery is waste 
minimization, as opposed to economics. 

For criticality safety, a limit of 800 g of uranium-235 per glove box has been established. A maximum 
of 6 kg of uranium-235 is allowed in the entire target fabrication area to maintain the area as a low-hazard 
category. 
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Figure 3-4. Configuration of Completed Target 
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Figure 3-5. Uranium Target Fabrication Line, Process Flow and Procedures 

Target Shipment to SNL/NM. Targets fabricated at LANL would be packaged and shipped to 
SNL/NM. The packaging would be U.S. Department of Transportation (DOT) approved Type A con
tainers (specifically, BX-22 containers) designed to hold 12 targets each. Shipment of two of the BX-22 
containers would supply 24 targets per week. The target supply required would depend on the percentage 
of U.S. demand for Mo-99 which the Annular Core Research Reactor would be required to fill and on the 
ability of the Annular Core Research Reactor to develop target power. As many as 35 and as few as 2 
targets per week are anticipated to be required. The target packages would comply with DOT regulations 
for fissile materials delineated in Part 49, Code of Federal Regulations (CFR), Section 173.417. 

Targets would be shipped to SNLINM via NM 4, U.S. 84, and Interstate 25, as depicted in Figure 3-2. 
Target shipments would occur about once a week. Based on the nature of the Type A packaging proposed 
for use, each shipment would be limited to less than 500 g (17.5 oz) of uranium-235. Two BX-22 
packages of targets with less than 250 g each would be allowed on a single shipment. 
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As specified in 49 CFR 173.457, the shipments would comply with DOT regulations for the trans
port~tion of Fissile Class III packages. Regulation 49 CFR 173.457 (b) (1) and 175.703 (c) (1) states that 
Fissile Class III packages must be shipped in exclusive-use conveyances. Fissile Class III shipments must 
incorporate controls designed to ensure 

• nuclear criticality safety 

• loading, storing, or transporting a shipment of Fissile Class III material with any other fissile material 
is prevented 

• the shipping documents include the descriptions required in 49 CFR 172.203 (d). 

Each shipment of unirradiated targets would involve the transportation of less than 500 g total of 
uranium-235. Under Nuclear Regulatory Commission (NRC) regulations, the material would be classified 
as Special Nuclear Material of Low Strategic Significance (10 CFR 73.2). Transportation of the target 
material would be performed under the requirements of 10 CFR 73.67(e). This section of the Code of 
Federal Regulations specifies the in-transit requirements for special nuclear materials of low strategic 
significance. The responsibilities of the shipper and receiver and physical protection requirements for the 
shipment are delineated. 

An alternative method for packaging the unirradiated targets would be to use specific Type B con
tainers, such as the DOT Specification 6M container, as specified in 49 CFR 173.417. In this case, 
12 targets could be packaged into each container, for a total of 240 g (8.5 oz) of uranium-235 per package. 
Use of this type of container would qualify the packages of targets to be classified as Fissile Class I pack
ages. It would also remove any criticality-based limit to the number of packages that could be transported 
in any shipment. The same physical protection measures for the Type A containers, as delineated in 
10 CFR 73.67(e), would be required. 

The targets would be processed through the normal special nuclear material receiving procedures 
of SNL/NM. These procedures contain appropriate corrections to the SNL/NM criticality safety and 
radiological controls procedures. Establishment of a separate receiving area for special nuclear materials, 
called a material balance area, is planned at Technical Area V for direct receipt of the target shipments. 
The targets would then be assigned to this material balance area where they would be stored awaiting use 
in the reactor. A 6-month supply of targets would be stored in Technical Area V. Each target would be 
identified with a sequential serial number. Special nuclear materials control would include identification 
of target locations while the targets were in the reactor. 

Target Fabrication at SNL/NM. The target fabrication processes also could be implemented at 
SNL/NM. Because special facilities are not required, the target fabrication area could be located in any 
of a number of buildings located within Technical Area V without extensive facility modifications. The 
process described for fabricating targets at the Chemistry and Metallurgy Research Facility, Wing 9, would 
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be used. Targets would be fabricated and stored onsite until needed for irradiation in the Annular Core 
Research Reactor, also located in Technical Area V. 

The highly enriched uranium needed for target fabrication would be transported from DOE facilities at 
either Portsmouth, Ohio, or Oak Ridge, Tennessee. This material would be stored at SNL/NM in facilities 
designated for storage of highly enriched uranium and other special nuclear materials. The wastes from the 
fabrication process would be low-activity low-level waste which would be transported to the Nevada Test 
Site for disposal with the other low-level waste produced at SNL/NM. 

3.3.1.4 Target Irradiation Activities at the Annular Core Research Reactor 

The Annular Core Research Reactor is located in Technical Area V at SNL/NM. The facility consists 
of the reactor and all support systems required for its operation and conduct of experiments. A sketch of 
the Annular Core Research Reactor floor plan is shown in Figure 3-6. The Annular Core Research 
Reactor is a pool type research reactor capable of steady state, pulse, and tailored transient operation. It 
became operational in 1978 and was originally designed with characteristics suitable to support electronics 
testing and reactor safety research programs. The Annular Core Research Reactor is currently operational. 
The current Annular Core Research Reactor configuration consists of an annular (thick cylindrical or flat 
doughnut) array of 236 highly enriched uranium beryllium oxide-fueled elements with an active fuel length 
of 52 em (20.5 in). This fuel would be used for initial Mo-99 production. However, the reactor would be 
transitioned to a completely low enriched uranium-fueled core as the highly enriched uranium fuel reaches 
a 5% bumup limit (approximately 10 months at a reactor power of 3 MW). 

The reactor core is installed in a large open tank filled to a depth of approximately 10m (33ft) 
containing about 49m3 (1730 fe) of water to provide core cooling and radiation shielding. It has a central 
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thermal flux region that configures 19 targets for irradiation in a partial production mode and 37 targets in 
a full production mode. The core is cooled by natural convection. The water pool is cooled by an external 
heat exchanger. Currently, the Annular Core Research Reactor is limited to operation at, or below, 2 MW 
in the steady state mode, due to the current cooling capability of the Annular Core Research Reactor pool 
water. 

The core configuration would be changed for the isotope production program. The Annular Core 
Research Reactor would be operated exclusively in the steady-state mode with the reactor power cooling 
capability increased to 4 MW. The modified core would initially contain 170 highly enriched uranium 
beryllium oxide fuel elements. After the transition is complete, the core will be fueled with 190 low 
enriched uranium Training, Research; Isotope Production, General Atomics (TRIGA) type fuel elements 
with no zirconium hydride added. The fuel, without this compound added, would not acquire the inherent 
dynamic safety characteristics of a TRIGA reactor, but would generally retain the dynamic safety charac
teristics currently possessed by the Annular Core Research Reactor. TRIGA fuel with zirconium hydride 

has a very powerful prompt temperature coefficient that rapidly turns power transients. The current 

Annular Core Research Reactor dynamic characteristics have been used in the Annular Core Research 
Reactor safety analysis, which is acceptable for reactor operation. A modified central region, about 

22.8 em (9.0 in.) in diameter, would be used for irradiation of targets. A description of the proposed modi
fications to the Annular Core Research Reactor is contained in Section 3.3.1.9. 

During irradiation, each target would generate a power level of approximately 20 kW at partial 
production levels and 15 kW at full production levels. This difference is due to the configuration required 
to produce an aggregate target power of approximately 490 kW. For a discussion of target power level and 

why it is important, see Appendix A. 

The open pool reactor design would allow ready access for insertion and removal of the targets and 
fuel elements. Irradiated targets would be removed from the core and transferred via the pass-through 

ports to a rack in the Gamma Irradiation Facility pool. 

3.3.1.5 Target Transfer to Hot Cell Facility 

A transfer cask capable of supplying the required shielding for four 21-kW targets would be lowered 
into the adjacent Gamma Irradiation Facility pool. During initial operation, a single 21-kW target would 
be loaded and transferred to the Hot Cell Facility. After the new hot cell is completed, up to four irradiated 
21-kW target(s) would be loaded into the cask for transfer to the Hot Cell Facility. The cask would then be 

removed from the pool using the bridge crane, surveyed for contamination, and moved, using a manned 
transport vehicle. The cask would not be sealed but would be closed. The distance between the reactor 

and the hot cell facilities is only a few hundred feet and does not require a sealed cask. 

A manned transport vehicle would be used to move the targets out of the reactor room and into the 
adjacent Hot Cell Facility. The transporter would exit the reactor facility through the proposed airlock, 
which would permit the continued operation of the reactor, and proceed down the ramp to the Hot Cell 
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Facility (see Figure 3-7). The transporter would enter the Hot Cell Facility through the roll-up door at 
the west end and then proceed to the Hot Cell Facility transporter airlock. 

When through the airlock, the cask would be moved to the far north end of the Hot Cell Facility, where 
it would be placed within the shielded region to be designated Zone 2B. This zone would consist of a long 
central room within the Hot Cell Facility with remote manipulators and lead-glass windows. The cask 
would then be moved below one of the dedicated processing boxes designed to conduct the initial steps of 
the isotope extraction process. When empty of targets, the transfer cask would be removed from Zone 2B 
and returned to the reactor facility to await the next movement of targets. 

The movement of targets from the Annular Core Research Reactor room to the Hot Cell Facility would 
be conducted up to 3 times a day, 5 days a week, and 52 weeks a year. The number of targets transported 
would depend upon the required production rate and the individual target power that can be achieved after 
the Annular Core Research Reactor is reconfigur~d. Approximately 20% of the weekly demand could be 
produced by processing one 20-kW target a day for 5 days, and 100% could be produced from seven 
15-kW targets a day for 5 days. 

~ Parking Lot 

-N-

~ 

• - Nuclear FacilitieS 

ACRR - Annular Core Research Reactor 

HCF- Hot Cell Facility 

GIF - Gamma Irradiation Facility 

0 20 40 60 miles 

0 20 40 60 80 1 00 kilometers 

Kirtland AFB Property 

·-·-·-· 0 •. i i .. ...:...-:-...:...-:-...:.... ~-:-...:.·,! 
.... 

SG95110116.22 

Figure 3-7. SNL/NM Technical Area V Complex 

Alternatives 3.17 Volume/, MIPP- EIS 



3.3.1.6 Isotope Extraction at Hot Cell Facility 

The existing hot cell facility at SNL/NM would be used for the initial testing and initial processing at 
up to 10% production. However, because it was not designed for routine chemical processing or fission 
product recovery (Massey et al. 1995), it would not be adequate for conducting the full production Mo-99 
mission (see Figure 3-8). 

The cell wall of the existing hot cell is 106.7 em ( 42 in.) thick with a concrete density of 2.35 g per 
cm3

. Approximately 2000 Ci of 1 MeV gamma photons at the wall of the cell would result in a dose rate 
of I mR/h at the surface of the cell wall. The hot cell is actually a single bay with five window and 
manipulator stations. The bay is segregated into three process boxes. Two process boxes contain two 
process stations, consisting of a window and a set of manipulator stations. The third box contains a single 
station. A spill in one of the boxes could impact other activities in the same box at an adjacent station, but 
not in an adjacent process box. 

A second hot cell bay of five window and manipulator stations would be constructed in the same 
facility to accommodate full production of Mo-99. This new cell and stations would be adequate for a full 
Mo-99 production mission (greater than 100,000 Ci at 1 MeV would produce a dose rate of 1 mR/h at the 
surface of the cell wall). This set of cells would be segregated from one another by process boxes, 
effectively disposing of the potential spill problem with the existing cell (see Figure 3-9). 
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Routine production of up to 10%ofthe U.S. demand would require additional shielding in the hot cells 
to minimize the worker dose. Should greater than 10% production be necessary prior to the completion of 
construction of the new hot cell facility, it could be achieved with a proportionate increase in person-rem 
exposure to the hot cell operators. This production increases could be successfully accomplished without 
exceeding as low as reasonably achievable (ALARA) limits by increasing the number of trained hot cell 
operators or through careful dose management. 

The irradiated targets would be opened in the hot cell, and noble gases and iodine would be condensed 
from the target fill gas. The liquid from the target dissolution would be drained into a bottle, treated to 
precipitate elemental iodine, and filtered to remove silver iodide. Molybdenum carrier (sodium hydroxide) 
would be added to the remaining solution. After several more steps of washing and removing impurities, 
including ruthenium, rhodium, and organic residues, the resulting product solution would contain sodium 
molybdate in dilute sodium hydroxide. Approximately 1200 to 1400 mCi/mL ofMo-99 would be 
expected per target. Immediately after irradiation, each 21 kW target would contain approximately 850 Ci 
ofMo-99. 

After completing the procedure for the purification ofMo-99, the product would be tested by gamma 
spectroscopic analysis. Such analysis would be useful not only in determining the nature of contamination, 
but in enabling the quality control laboratory to quantify the impurities and the Mo-99 content. This 
information would be used to prepare the Material Safety Data Sheets that accompany the shipment. 
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The extraction process also would provide radioisotopes of xenon and iodine. Based on an irradiation 
power of 21 kW per target, each target could yield approximately 600 Ci ofMo-99, 200 Ci ofiodine-131, 
and 600 Ci of xenon-133 one day after discharge from the reactor. A 15-kW target would reduce these 
contents linearly. 

3.3.1.7 Product Shipment 

The Mo-99 would be packaged in Type B accident-resistant packaging for shipment to the radio
pharmaceutical companies. Air express class of shipments would be used with direct routing, if possible, 
to the customer city. Passenger carrying aircraft could be used, as the Transport Index (a federal require
ment discussed in 49 CFR 175, basically specifying the dose rate from a radioactive shipment measured at 
1 meter from the package surface) of the Mo-99 package is within the limit allowed on passenger aircraft. 
Based on consultation with KAFB, product movement would be direct from Technical Area V to the 
airport transfer point, using KAFB access roads. 

3.3.1.8 Waste and Spent Nuclear Fuel Management 

Nonhazardous chemical waste, low-level solid and liquid radioactive waste, and spent nuclear fuel 
would be generated at SNL/NM as a result of the medical isotope production program. The solid waste 
generated would consist primarily of office trash and laboratory trash. Some chemical nonhazardous waste 
from process verification activities or from expired, contaminated, or otherwise unusable chemicals would 
also be generated. This solid waste and chemical waste would be handled through the established waste 
management processes at SNLINM in accordance with all applicable federal, state, local, DOE, and 
SNL/NM requirements. Incidental mixed wastes may be generated, such as batteries and solvent cloths, 
which would be handled under standard SNLINM waste management procedures. Approximately 56.3 m3 

of low-level waste would be generated per year from Mo-99 production activities at 100% of U.S. demand. 
Waste would be stored in the Hot Cell Facility for approximately 6 months to allow decay of short-lived 
radionuclides. The low-level waste would be shipped to the Nevada Test Site. The description of waste 
treatment and disposal is based on current practice and may change based on future decisions resulting 
from the DOE waste management study (1995a). Spent nuclear fuel would be stored in the Gamma 
Irradiation Facility pool pending a decision on its final disposition in accordance with the SNF PElS 
(DOE 1995b). 

SNL/NM estimates that, at a production rate of 80% of the U.S. demand, sufficient storage exists 
within the Hot Cell Facility to allow up to 2 years storage of waste generated (based on processing approxi
mately 19 targets per week). At 100% production levels, approximately 34 targets at 15 kW would be 
required per the assumptions in Appendix A, which would reduce storage space to about one year's worth 
of waste. 
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3.3.1.9 Required Modifications 

Some modification of existing facilities/operations would be required to implement the medical isotope 
production program. The following sections provide a description of these proposed modifications. 

Chemistry and Metallurgy Research Facility Modifications at LANL. The changes required for 
the target fabrication operations in the Chemistry and Metallurgy Research Facility, Wing 9, are relatively 
minor. Some changes, which are in support of the target fabrication process validation activities 
(applicable to all alternatives), are ongoing. 

In addition, some interior walls would be removed and doors would be relocated to form a single-point 
access suite of five rooms. Nine glove boxes would be custom fabricated to contain the apparatus for the 
process steps as two parallel, duplicate production lines. Each glove box exhaust would be fitted with a 
HEPA filter. Apparatus in glove boxes would include the following: 

• dissolution tanks 
• introduction boxes 
• target coating lines 
• quality assurance and assay equipment 
• decontamination equipment 
• ion exchange system 
• storage tanks 
• leak testing equipment 

• pyrolyzing and welding equipment. 

Additional exhaust ducting and fans would connect the glove box ventilation systems to the existing 
Chemistry and Metallurgy Research, Wing 9 ventilation system. 

Annular Core Research Reactor Modifications at SNL/NM. The past missions of the Annular 

Core Research Reactor have required intermittent operations in both a power pulse mode and a steady state 
mode. The isotope production program would require continuous operation in steady state mode at 2 to 
4 MW. The power pulse mode, an operational mode where a large power pulse generates a large number 

of fast neutrons for brief periods, is not needed for the Mo-99 production mission, but capability to operate 
in such a mode must be retained in order to support potential future defense needs. The pulse mode is 
required for the conduct of nuclear weapons research. Increasing the Annular Core Research Reactor 

continuous operational power level to 4 MW would require upgrades to the reactor cooling system to 
include additional redundant heat exchanger units and a cooling tower. The Annular Core Research 
Reactor tank has provisions that allow for use of a forced cooling system: however, this feature has never 
been used and operations at 4 MW are not expected to require the use of a forced cooling system. 

In addition, the present fuel is a highly specialized design. A replacement fuel would have to be 
installed so the present fuel would not become highly exposed by the Mo-99 production activities. DOE 
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has conducted extensive numerical modeling efforts to predict the reactor power and flux characteristics 
using various replacement fuels and core configurations. Calculations by DOE indicate the target irradia
tion level needed to meet U.S. demand for Mo-99 could be achieved with relatively minor modifications to 
the Annular Core Research Reactor core. Two different target/core configurations could produce 20% to 
100% share of the U.S. market. Based on calculations, fuel availability, and cost, DOE proposes to use a 
low enriched uranium TRIGA-like fuel composed of uranium zirconium. This fuel would have the 
dimensions of standard TRIGA fuel, but would contain no zirconium hydride. 

Expansion to meet a slightly greater than full demand could be performed by increasing the power 
level to 4 MW, utilizing the central irradiation facility in a 37-target gridplate design, and irradiating each 
target at a power level of 15 kW. The 37-target design would be required for >80% production. 

After the Annular Core Research Reactor is reconfigured and the replacement fuel installed, testing 
would be performed to determine the number of targets required and the actual target fuel configuration to 
be deployed to meet the U.S. demand. The Safety Analysis Report and Technical Safety Requirements, 
which have been updated to meet current DOE Order requirements and to reflect the upgrade to 4MW, 
would also be modified to reflect the new fuel and reconfigured core. The number of targets that would 
have to be irradiated to meet the U.S. demand for Mo-99 would affect the amount of waste generated by 
the production process. 

Additional modifications that would be required to successfully conduct the Mo-99 production mission 
follow: 

Procurement/Installation of Heat Exchan~ers and Coolin~ Towers - The current steady state power 
limit for the Annular Core Research Reactor is 2 MW. This limit is due to the combined heat rejection 
limitations of the heat exchanger/cooling tower system. DOE calculations indicate the installation of 
additional heat exchanger and cooling tower heat rejection capacity (two towers, 4 m x 4 m x 3 m) would 
allow the reactor to run at 4 MW and maintain a pool water temperature of 40°C (104 °F) for desired 
performance of the reactor and the pool water treatment system. 

Removal of Central Cavity Liner Tube - The central cavity was used in past operations to provide a 
dry, high neutron flux location in the core. Removal of the central cavity liner tube would flood this area 
of the core and allow targets to be placed there for irradiation. Removal of the central cavity liner tube for 
isotope production also has the benefit of reducing argon-41 production and its subsequent release to the 
environment. 

Hardware Up~rades and Redundancy - Because the Mo-99 production program would require 
continuous operation, redundancy features would be required to increase and sustain the performance 
of the Annular Core Research Reactor. Redundancy features include reactor control subsystems and rod 
drives. All upgrades and redundancy modifications would retain the objective of reliable and continuous 
operation. Minimizing personnel radiation exposure is a driving consideration for these upgrades. 

Volume I, MIPP- EIS 3.22 Alternatives 



II 

Removal of Extraneous Har<lware - Extraneous hardware would be removed from the Annular Core 
Research Reactor or core tank in order to make the reactor as flexible as possible for isotope production. 
The extraneous hardware includes the central cavity, a neutron radiography tube, and external cavities. 

Ventilation and Environmental Monitorin& Up&rade and Redundancy - The ventilation and radiation 
monitoring systems would be upgraded for continuous operation and redundancy. 

Special Handling Eqyipment - Fuel racks, transfer casks, and target handling equipment would be 
designed or purchased to meet isotope production needs. Some of these items would be fabricated in the 
Area I Machine Shops. Other items would be fabricated at a local commercial machine shop. 

Air Lock Addition - Operation of the Annular Core Research Reactor currently does not require use of 
an air lock. For the proposed action, however, delivery or removal of materials without an air lock would 
require shutdown of the reactor in order to minimize the potential for airborne emissions. Therefore, an air 
lock would be installed, so that a negative pressure differential relative to the atmosphere could be 
maintained in the Annular Core Research Reactor highbbay. Materials could then be transferred into and 
out of the Annular Core Research Reactor with a minimum of shutdown time. Installation of the airlock 
would require construction of a small (3.65 m by 3.65 m [about 12ft by 12ft]) addition to the building to 
enclose the airlock space. 

Backup Electrical Power - To minimize interruptions of and to ensure continuous production 
operations, backup electrical power may be needed. Backup power is not a safety requirement. Backup 
electrical power could be provided by a diesel generator purchased and installed in Technical Area V. 

Material Balance Area - A new material balance area would be established at Technical Area V to 
specifically handle the receipt of targets. Such a change would be primarily an administrative procedure 
and would require minimal modification of an existing facility. 

Hot Cell Facility Modifications. By simply adding more shielding, the existing hot cell would be 
capable of producing approximately 10% of the current U.S. demand for Mo-99. However, routine 
production activities, at a target processing rate greater than 10% of the U.S. demand for Mo-99, would not 
be practical (refer to Figure 3-8). 

To meet greater than 10% of the U.S. demand for Mo-99, a new hot cell with five sets of lead-glass 
windows and manipulators (Zone 2B) would be constructed in the existing hot cell facility. These stations 
would be physically separated inside the cell by means of process boxes. The new hot cell in Zone 2R 
would be located in the Hot Cell Facility adjacent to the existing hot cell in Zone 2A (refer to Figure 3.9). 
The new hot cell would be designed to handle a total content of 100,000 Ci of 1 MeV gamma-emitting 
radionuclides. Zone 2B would be designed to achieve the SNL/NM ALARA goal of 500 mrem/yr for an 
individual. While the new hot cell was being constructed, the existing hot cell would be used for process 
validation and FDA certification testing. By performing these activities in parallel with the construction of 
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the new hot cell, the time required to begin Mo-99 production activities would be minimized. In addition, 
the existing hot cell would be used for Mo-99 purification activities that do not involve handling high 
activity materials. 

Activities that are under way include removal of legacy radioactive materials from the existing hot 
cells, removaVrelocation of several interior walls, and completion of the control console upgrades that have 
been under way for several years. 

Hot Cell Facility ventilation Up~rade - A major upgrade to the ventilation system for the existing hot 
cell would be necessary for handling potentially acidic atmospheres within the hot cell during the Mo-99 
extraction process. The upgrade would also allow for the handling of an iodine release incident without 
the shutdown of the Mo-99 extraction process. Series-parallel arrangements of charcoal filtration units 
would allow one unit to hold up an iodine release and maintain hot cell operation by switching to the 
second unit. 

Mo-99 Process Line Installation - Processing equipment unique to isotope production would have to 
be procured and installed prior to production. Examples include extraction process equipment and waste 
processing equipment. 

Quality Control Laboratory - This laboratory would be required by the approved FDA procedure. The 
Quality Control Laboratory requires a minimal amount of space and equipment, such as ventilated shielded 
glove boxes and detection equipment. Additionally, small shielding enclosures would be installed around 
selected equipment. Floor space in the Hot Cell Facility has been identified and no significant construction 
is anticipated for this laboratory. 

Reconfi~uration of Hot Cell Facility to Streamline Process - Modifications to the east wall, entry door 
location, and internal overhead crane would be required. Wall modifications would involve providing 
cutouts for additional manipulators, lead-glass windows, and a pass-through. Moving the entry doors 
would produce more available space, thus minimizing crowding and facilitating remote replacement of 
containment boxes. Overhead handling equipment modifications would facilitate movement of materials, 
supplies, and containment boxes. 

Steel Containment Boxes - Proposed replacement steel containment boxes would result in safer, more 
reliable, and more versatile hot cell operations to service isotope production. The new steel containment 
boxes would be designed to provide complete process control, including waste minimization and 
management. The boxes would also allow collection of by-products from the radioisotope extraction, 
processing the by-products, and packaging them into waste containers. The design of the steel contain
ment boxes would be modular to allow easy replacement of components. Replacement of steel contain
ment boxes would require the removal of existing steel containment boxes or interior walls. 
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Waste Stora~e Area- Existing rooms would be modified to efficiently manage waste from the process 
line. Minimal upgrades to the current area would be required. Installation of floor railing or motorized 
remotely operated moving equipment is anticipated. 

Process Validation Testing. Prior to production, some activity would be devoted to reactor physics 
experiments and process design activities. Such activities would require the procurement of some 
equipment or hardware. These activities are characterized as proof-of-principle studies that would support 
design and operational activities related to medical isotope production. 

• Process Design - One or more prototype steel containment boxes and prototype processing equipment 
would be set up for examination of equipment performance, reliability, and adequacy of design. 

• Reactor Physics Experiments - The existing calculations for isotope production in the Annular Core 
Research Reactor would be verified by irradiating targets in the Annular Core Research Reactor after 
the conversion to continuous operation is complete. This process would help determine configura
tions, reactor power, reactor operations, and the number of targets required to meet the U.S. demand 
for Mo-99. 

• Prototype Target Fabrication - Test targets would be fabricated and tested to verify processes. 

Conversion of Annular Core Research Reactor to Support Defense Program Mission. If the 
Annular Core Research Reactor is transferred to the DOE Office of Nuclear Energy, Science and 
Technology, then the Office of Defense Programs would retain the right for the Annular Core Research 
Reactor to be available to support defense missions in times of national emergency to address security 
concerns. Under such an arrangement, the Annular Core Research Reactor must be made available, if 
required. Consequently, the proposed action would involve maintaining capabilities within the Annular 
Core Research Reactor to return to its current defense mission, operating under conditions similar to the 
ones that presently exist. It is possible that the Annular Core Research Reactor (ACRR) could be diverted 
to support defense missions in case of a national emergency. However, the Department has determined 
that the probability of needing the ACRR for defense purposes is sufficiently low to preclude disqualifying 
the reactor from consideration. The ability to convert the Annular Core Research Reactor to defense 
activities requires retaining the capability for a pulse-mode operation, the capability to install the 
irradiation cavity liner tube, and access to a steel containment box to support defense activities. The 
modifications required for the proposed action do not eliminate the possibility of returning the facilities to 
support national security requirements. 

The Annular Core Research Reactor is currently fueled with beryllium oxide fuel elements that were 
developed specifically for Defense Program testing and are irreplaceable. As a result, the fuel currently in 
the Annular Core Research Reactor would be systematically replaced and stored onsite (in the Gamma 
Irradiation Facility pool) for possible use in the future. The plan is to use transition cores of beryllium 
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oxide fuel, normal TRIGA fuel, and TRIGA fuel with no zirconium hydride. The final configuration 
would be a core of TRIG A fuel with no zirconium hydride, surrounded by a reflector blanket of normal 
TRIGA fuel. 

The current Annular Core Research Reactor core has 236 fuel elements of a beryllium oxide highly 
enriched uranium design that are approximately 75 em (29 in.) long and 3.8 em (1.5 in.) in diameter. 
These fuel elements are of a specialized design that can be used for both steady-state and pulsed operation. 
The proposed isotope production program does not need the pulse-mode operational capability. A replace
ment low enriched uranium uranium fuel element design (not containing beryllium oxide) suitable for 
steady state operation would be used. Current plans call for the removal and storage of the current fuel 
elements so that they would be usable later for pulse-mode operation. The current core of fuel elements 
could be used for a brief duration at full production levels and still be usable for pulse mode operation to 
meet potential defense needs. The total depletion target for removal of these beryllium oxide elements is 
less than 5% depletion. The fuel element lifetime for both the beryllium oxide elements and the TRIGA 
elements would depend primarily on the amount of Mo-99 production required. 

To ensure the Annular Core Research Reactor could be quickly reconfigured for pulse testing of 
nuclear weapons components in an emergency related to maintaining the nuclear stockpile, much of the 
hardware currently in the Annular Core Research Reactor pool would be stored in a configuration that 
would guarantee its long-term integrity and usability. The proposed storage area for hardware would be a 
new tank accessible by overhead crane. This equipment storage tank would be installed in the south part 
of the Annular Core Research Reactor building. The hardware stored in the equipment storage tank would 
include only nonfuel components required for this activity, such as the fuel-ringed external cavities 
(FREC-I and FREC-H) without the fuel, control elements and drives, support hardware, the central cavity 
liner tube, and the radiography system. The equipment storage tank would only be used for storage. No 
ongoing or sporadic operations involving movement of materials into or out of the tank would occur, 
unless the decision were made to move the stored hardware back into the Annular Core Research Reactor 
to support a defense mission in a national emergency. 

The proposed equipment storage tank would not be designed or equipped for future operation as a 
reactor or weapons research facility. No major electrical connections or conduits, no cooling systems, and 
no mechanical service ports would be installed or allowed in the design. Only those items necessary for 
safely maintaining the hardware would be installed. These items would include a water treatment system 
for maintaining clean water in the tank used for radiation shielding, and the fittings for lights and leak 
sensors. 

The FREC-H tube is approximately 7.6 m (25ft) in length. The tube must be stored vertically to 
prevent distortion that would destroy the precision tooling of the tube, which was designed for precise 
radiation streaming control. The proposed equipment storage tank would be designed to allow vertical 
storage of the hardware. The tank would be sized only for storage of Annular Core Research Reactor 
defense-related hardware. The final size and shape of the equipment storage tank would be based on cost 
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and hardware integrity needs. During inspections of the hardware in storage, the water in the tank would 
shield personnel from the radiation emitted by the activated hardware. 

The construction and installation of the equipment storage tank would include the following: 

• Relocation of the existing cavity purge system from the Building 6588 lowbay to the high bay roof. 

• Extension of the 5.5 m (18ft) wide by 15m (50ft) long penthouse a distance of 9 m (30ft) to the 
south. 

• Installation of a double-walled steel storage tank of approximately 13.5 m2 (145 ft2) surface area by 
10.7 m (35 ft) deep in the low bay. 

• Provision for maintaining water quality suitable for storage of equipment in the storage tank. 

• Upgrading the heating, ventilation, and air-conditioning (HV AC), power, and lighting, as needed for 
the storage area. 

• Relocating utilities and removing a portion of the wall between the existing high bay and the new high 
bay extension. 

Constructing the equipment storage tank would not affect the operation or schedule for medical isotope 
production activities at SNUNM. No radioactive material would be released to the atmosphere from the 
equipment storage tank. 

3.3.1.1 0 Estimated Schedule for Modification 

The SNL/NM has developed a detailed schedule for the modifications planned at the LANL and 
SNL/NM facilities. The proposed schedule was updated through July 1995. Initial Mo-99 production for 
FDA testing and certification could begin as early as 6 months from the date of the Record of Decision. 
The estimated date for completion of all construction and testing activities for Mo-99 production is 22 
months from the date of the Record of Decision. Full production capability would follow at 28 months 
from the date of the Record of Decision. 

3.3.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

The LANL was established in 1943 to design, develop, and test nuclear weapons. The LANL is 
operated by the University of California and supports research projects in nuclear physics, hydrodynamics, 
conventional explosives, chemistry, metallurgy, radiochemistry, and biology. In 1992, LANL expanded its 
mission to include development of programs in health and biotechnology, environmental technologies, and 
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industrial partnerships. The LANL is located on 111 km2 
( 43 mi2

) of land in Los Alamos County in north 
central New Mexico, approximately 96.6 km (60 mi) north of Albuquerque, and 40.25 km (25 mi) 
northwest of Santa Fe. 

The LANL has successfully produced and marketed radioisotopes for 50 years and has successfully 
produced and marketed medical radioisotopes for more than 20 years. LANL has a current ongoing 
program established in the medical radioisotope field. LANL received the FDA official certification of 
Drug Establishment in August 1991 (FDA 1995). 

In response to the shutdown of the Cintichem reactor, LANL was identified, in late 1991, as the 
proposed site to provide a backup supply of Mo-99 to the medical community in the U.S., in response 
to the shutdown of the Cintichem reactor. 

In December 1992, the Omega West Reactor experienced an unplanned reactor shutdown. In January 
1993, during the shutdown, a leak from the primary cooling system was identified. The leak had occurred 
in the 76-cm (30-in.) delay line shown in Figure 3-10. This leak occurred as a result of organic attack on 
the outside of the line due to high sulfur content in the soil. DOE (1995c), Andrade (1995), and Peterson 
(1995) provide additional details relative to the Omega West Reactor shutdown. 

Investigations have shown that the leaking pipe could be repaired without impairing the operating 
characteristics of the reactor. The details of the required remediation efforts are described in 
Section 3.3.2.9. 

In 1993, no current or future programmatic need for the Omega West Reactor was identified and 
action was initiated to place it in safe shutdown. To preserve the Omega West Reactor for a potential 
Mo-99 mission, LANL has terminated its ongoing decontamination and decommissioning activities at the 
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Figure 3-10. Core Cooling System for the Omega West Reactor 
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facility. LANL has completed some of the required activities that would precede a Mo-99 mission, such 
as completion of drafts of the licensing basis and draft Safety Analysis Report (SAR), and constructing a 
stringer assembly. 

A restart of the Omega West Reactor faces the challenge of assessing reactor startup related activities. 
The schedule and the associated cost to deploy the LANL alternative would be influenced by the DOE 
requirements for the Omega West Reactor restart under DOE Order 425.1 (DOE 1995d). The require
ments, which may require a few months to document, would not necessarily preclude a timely restart of the 
Omega West Reactor. 

3.3.2.1 Description of the Alternative 

The proposed method to produce Mo-99 at LANL entails the four basic steps of the Cintichem 
process. Each of the four steps would be conducted onsite at LANL. Wing 9 of the Chemistry and 
Metallurgy Research building in TA-3 would be used for manufacturing the targets and recovering the 
Mo-99 in the hot cells. The target irradiation would occur in the Omega West Reactor. 

LANL would conduct the program in two phases. During the initial phase, four in-core positions 
would be dedicated to Mo-99 production, allowing 16 targets to be irradiated. In the second phase, LANL 
would reconfigure the core to accommodate seven in-core positions and two reflector positions. This 
reconfiguration would provide irradiation facilities for 36 targets. Mo-99 produced at LANL would be 
distributed and shipped to radiopharmaceutical manufacturers via commercial carriers using either the 
Los Alamos Airport, Santa Fe Airport, or the Albuquerque International Airport. 

Adequate facilities exist at the site to handle, manage, and store all types of wastes generated during 
the Mo-99 production. The LANL plans to recycle the uranium that remains in the process waste stream. 
Low-level waste management at the LANL facilities is a cradle-to-grave process, where low-level waste is 
disposed onsite and no shipment of waste is required. 

3.3.2.2 Existing Facilities 

Existing facilities at LANL would provide the capability to conduct the four fundamental Mo-99 
production operations. The Omega West Reactor would be repaired and restarted to irradiate Mo-99 
production targets. The Chemistry and Metallurgy Research Facility would require minor modifications to 
conduct target fabrication and processing. Radioactive wastes would be disposed onsite. A description of 
each activity follows. 

3.3.2.3 Target Fabrication 

Target fabrication in the Chemistry and Metallurgy Research Facility, Wing 9 target fabrication area 

was previously described in Section 3.3.1.3. 
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3.3.2.4 Target Irradiation Activities 

The targets fabricated in the Chemistry and Metallurgy Research Facility, Wing 9, would be trans
ported in a DOT-approved container (BX-22) to the Omega West Reactor. The roads over which the 
transport would be conducted are controlled by LANL and could be closed to traffic if required. LANL 
possesses several BX-22 containers. 

The Omega West Reactor, located at TA-2, is a thermal, heterogeneous, covered tank-type test and 
research reactor. The reactor is light-water moderated and cooled (Figure 3-11 ). Until it was shutdown in 
1992, the Omega West Reactor had been operated by LANL since 1956 without an accident or major 
operational incident. It had provided 36 years of continuous experimental service with a forced outage rate 
of less than 2%. 

The Omega West Reactor is very similar to the Cintichem reactor, the commercial U.S. reactor that 
had been producing Mo-99 prior to 1989 

• Both designs use Materials Test Reactor plate type fuel and are water moderated and cooled 

• Cooling for both designs is by forced circulation 

• The irradiation stringers of both designs are nearly identical in all dimensions 

• The concept of replacing a fuel element with a target stringer is the same for both designs 

• The similarity of the Omega West Reactor to the Cintichem Reactor would reduce technical 
uncertainties in the transfer of the Cintichen target irradiation technology. 

During its early years, the Omega West Reactor was operated at a power level of 5 MW. After facility 
upgrades during the 1960s, including the construction of a large cooling tower, the Omega West Reactor 
gained the capability to operate at 8 MW. The peak thermal flux that can be achieved in the Omega West 
Reactor at 8 MW is approximately 1.0 x 1014 n/cm2-sec. Until1971, the Omega West Reactor was 
operated 24 h/day, 5 days/week at the 8-MW level. 

The Omega West Reactor would be fueled with Materials Test Reactor type fuel elements containing 
highly enriched uranium. At full power, approximately 29 fuel elements per year would be discharged 
from the reactor as spent fuel. The active portion of each element is about 0.625 m (2 ft) in length. The 
overall length of each element, including the aluminum end caps, is 1.1 m (3.6 ft). 

The Omega West Reactor would initiate Mo-99 production using the currently existing highly 
enriched uranium fuel. After depletion of the current supply, the reactor would be transitioned to use low 
enriched uranium fuel. Currently, the Omega West Reactor highly enriched uranium fuel in storage is 
sufficient to conduct the Mo-99 production operation for at least 7 years. Calculations at other facilities 
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Figure 3-11. Cutaway Illustration of the Omega West Reactor 

have been performed to support the use of low enriched uranium fuel of similar design. Because this 
conversion of Materials Test Reactor type fuel has been completed successfully several times without 
degrading the flux (for example, at the University of Michigan), this conversion would not present a 
technical challenge. 

Alternatives 3.31 Volume/, MIPP- EIS 



Approximately 16 targets per week would be irradiated in the Omega West Reactor under the current 
core configuration. Four targets would be placed into a stringer assembly (Figure 3-12). The stringer 
assembly body design is virtually identical to the one used at the Cintichem Reactor. To permit insertion 
into the Omega West Reactor grid plate, different nose caps would be required. Each stringer would be 
designed to fit in locations previously occupied or designed for fuel elements. The stringers allow primary 
coolant to flow down the stringer and around the target cylinders. Stringers are interchangeable with fuel 
elements, but can only be used in positions for which core configuration calculations have been performed. 
Each target marginally impacts the reactivity of the core. This nearly neutral reactivity is due to the 
parasitic absorption of the stainless steel target cylinders balancing the production from the fission rate 
of the target fuel. 

Each target stringer would be irradiated at a target power of approximately 20 kW for approximately 
7 days. The irradiated target would be removed from the reactor and allowed to cool for 6 h in the fuel 
storage bins located on a shelf on the inside wall of the reactor. A basket would be installed around the 
storage shelf to prevent targets from falling onto the core. 

The stringer would be removed from the reactor vessel with a special handling tool through one of the 
top hatches and pulled into a movable radiation-shield transfer cask. This cask would transfer the targets 
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Figure 3-12. Target Stringer Assembly Diagram 
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and stringer to the holding tank where the four targets would be removed and loaded into a DOT -certified 
B-3 cask for transport to the Chemistry and Metallurgy Research Wing 9. Transfer from the reactor to the 
truck would require approximately 1 h. 

The reactor recirculation flow rate ensures that targets fissioning at powers of 20 kW can be cooled 
(departure from nucleate boiling ratio of greater than 5). Simplistic heat transfer calculations show that 
target powers of greater than 20 kW should be achievable. 

3.3.2.5 Target Transfer to the Hot Cell Facilities 

Truck transfer of the B-3 cask and insert containing one to four irradiated targets from the Omega 
West Reactor to the Chemistry and Metallurgy Research Facility, Wing 9 hot cell corridor would involve 
transport of less than 1 mi and require less than 1 h. The LANL possesses four B-3 casks onsite. The 
transfer would occur over LANL access controlled roads. The irradiated targets would be processed in the 
hot cells to glean the Mo-99 product. 

3.3.2.6 Isotope Extraction at Hot Cell Facility 

The LANL hot cells have adequate shielding to handle greater than 100,000 Ci of 1-MeV gamma
emitting radionuclides, which would be significantly greater than required for the proposed fission product 
separation process. A total of 16 such cells are resident in the Chemistry and Metallurgy Research, Wing 9 
facility, with an additional two cells at each end, designated as blister (clean) cells for final product pack
aging. For processing four 20-kW targets at once, a source term of 64,000 Ci per cell is estimated. The 
exposure to hot cell operators is estimated to be 44 mrem per 2000 h of chemical processing. This expo
sure level is completely consistent with the LANL and the DOE ALARA goals. The ventilation system is 
more than adequate, with series-parallel paths consisting of a HEPA filter, charcoal bed, another HEPA 
filter, a delay volume, two stages of HEPA, two stages of charcoal, and the stack. The delay line allows for 
detection of a release and isolation of the stack before the release can reach the stack. Figure 3-13 is a plan 
view of the hot cell processing. 

The targets in the B-3 cask would be unloaded in the receiving hall between the cell banks. In the 
receiving cell, the target would be connected to the product recovery line and the target would be opened. 
Fission gases would be removed through an iodine trap into a cold trap using liquid nitrogen. Following 
gas removal, an acid solution would be injected into the target to dissolve the plated uranium oxide. Both 
the iodine and the xenon trapped in the cold trap would be processed and packaged for shipment. 

The liquid from the target dissolution would be drained into a bottle, treated to precipitate elemental 
iodine, and filtered to remove silver iodide. Molybdenum carrier (sodium hydroxide) would be added to 
the remaining solution. After several more steps of washing and removing impurities, including ruthe
nium, rhodium, and organic residues, the resulting product solution would contain sodium molybdate in 
dilute sodium hydroxide. Approximately 1200 to 1400 mCi/mL of Mo-99 would be expected per target. 
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Figure 3-13. Molybdenum-99 Hot Cell Processing (Plan View) 

In the event of an operational difficulty with a hot cell, spare hot cells would exist in the same bay to pre
clude disruptions from routine operations. 

To minimize releases during normal hot cell processing operations, LANL has designed process 
devices using three-way valves with 0-ring seals for each step of the separation process. Use of this type 
of apparatus would minimize the release of noble gases present during the target puncture activities. The 
process device would also minimize the release of noble gases generated from the decay of halogens 
during the remaining process steps. Noble gases would be cold trapped periodically throughout the 
process. 

The captured radioactive gases would be held in gas storage containers for approximately 40 days. 
The gas remaining at this time, consisting of approximately 0.5% of the xenon-133 and all of the 
krypton-85 that was trapped, would be released in the Chemistry and Metallurgy Research Facility stack 
ventilation flow path. This method of processing could be implemented at any of the other sites for the 
purpose of minimizing the release. 

After completing the procedure for the purification of Mo-99, the product would be tested by gamma 
spectroscopic analysis of an appropriate aliquot of sample extracted from the product vial. Such analysis 
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would be useful not only in determining the nature of contamination, but in enabling the quality control 
laboratory to quantify the impurities and the Mo-99 content of the product vial. This information would 
be used to prepare the Material Safety Data Sheets that accompany the shipment. 

The extraction process would also provide radioisotopes of xenon and iodine. Based on an irradiation 
power of 21 kW per target, each target could yield approximately 600 Ci ofMo-99, 200 Ci ofiodine-131, 
and 600 Ci of xenon-133 one day after discharge from the reactor. 

3.3.2.7 Product Shipment 

The Mo-99 would be packaged in Type B accident-resistant packaging for shipment to the radio
pharmaceutical companies. Air express class of shipments would be used with direct routing, if possible, 
to the customer city. Passenger carrying aircraft could be used, as the Transport Index (a federal require
ment discussed in 49 CFR 175, basically specifying the dose rate from a radioactive shipment measured 
at 1 m from the package surface) of the Mo-99 package is within the limit allowed on passenger aircraft. 
Mo-99 that is produced at LANL would be distributed and shipped to radiopharmaceutical manufacturers 
using either the Los Alamos Airport, Santa Fe Airport, or the Albuquerque Airport. 

3.3.2.8 Waste and Spent Nuclear Fuel Management 

LANL has sufficient waste management facilities for the treatment and disposal of both solid and 
liquid radioactive wastes. From a waste handling perspective, LANL is a cradle-to-grave operation. 
Approximately 22.8 m3 (30 cu yd) of low-level waste (solid and liquid) would be generated per year from 
Mo-99 production activities at 100% of U.S. demand. LANL crushes solid waste, significantly minim
izing the volume presented for disposition. Waste disposal is predicted to entail weekly disposals of 0.2 
to 0.4 m3 (one to two 55-gal) drums. Waste from the target processing would be stored at the hot cell 
facility for approximately 3 months before processing. Liquid radioactive waste would be handled in 
TA-50, while solid, chemical and incidental mixed wastes would be handled in TA-54. The description 
of waste treatment and disposal is based on current practice and may change based on future decisions 
resulting from the DOE waste management study (1995a). Spent fuel from the reactor will be cooled for 
approximately 6 months and then transported to the onsite storage area. Both wet and dry spent fuel 
storage capability exists onsite. Spent nuclear fuel would be stored at LANL pending a decision on its 
final disposition in accordance with the SNF PElS (DOE 1995b ). 

Storage Facilities. Onsite storage is available for both uranium and process consumables at the 
Chemistry and Metallurgy Research building. A large quantity of uranium-235 can be stored in the form 
of raw material, fabricated targets, and recoverable waste. Adequate storage is required to satisfy FDA 
Good Manufacturing Practice requirements. Storage for tubing, pipettes, glassware, and other items 
required for the chemical processing and separation is readily available adjacent to the hot cell facilities. 
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3.3.2.9 Required Modifications 

Several categories of activities that had commenced prior to the termination of the Omega West Mo-99 
initiative are discussed as follows. For discussion of modifications at the Chemistry and Metallurgy 
Research Facility, refer to Section 3.3.1.9. 

Remediation of the leak associated with the underground pipe at the Omega West Reactor was a key 
issue that has been partially addressed. The leaking was terminated. The source, and cause, of the leak has 
been determined and analyzed. Excavation around the delay line was performed to assess the cause and 
determine the activities required for the repair. Non-destructive testing examinations proved that only .the 
piping in contact with the soil showed any erosion. Analysis of piping samples determined that microbial 
action, in conjunction with stressed conditions, was the cause of the failure. Analysis concluded that it 
could be repaired. 

Hardware upgrades and staffing plans are nearly complete. The hardware upgrades completed include 
several systems upgrades, one of which was nuclear instrumentation. Dual cooling towers and EPA
approved air monitoring equipment remain to be upgraded. 

A DOE Order 5480.23 (DOE 1992a) Nuclear Safety Analysis Report and a DOE Order 5480.22 (DOE 
1992b) Technical Safety Requirements document have been drafted with comments incorporated from an 
initial review. Operating procedures reflecting the Safety Analysis Report have been prepared in accor
dance with DOE Order 425.1, Startup and Restart of Nuclear Facilities (1995d). The Maintenance Imple
mentation Plan and the Training Implementation Plan have been completed. All of these documents will 
require review, and possibly some revisions, to be finalized. 

Process Validation Testing. Prior to production, some activity would be devoted to reactor physics 
experiments and process design activities. Such activities would require the procurement of some equip
ment or hardware. These activities are characterized as proof-of-principle studies that would support 
design and operational activities related to medical isotope production. 

• Process Design - One or more prototype steel containment boxes and prototype processing equipment 
would be set up for examination of equipment performance, reliability, and adequacy of design. 

• Reactor Physics Experiments - The existing calculations for isotope production in the Omega West 
Reactor would be verified by irradiating targets in the Omega West Reactor after the conversion to 
continuous operation is complete. This process would help determine configurations, reactor power, 
reactor operations, and the number of targets required to meet the U.S. demand for Mo-99. 

• Prototype Target Fabrication - Test targets would be fabricated and tested to verify processes. 
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3.3.2.1 0 Estimated Schedule for Modification 

A 1995 update to the schedule has been completed, and approximately 13 months from the date of the 
Record of Decision would be required to prepare the Omega West Reactor for operation. This schedule 
includes all the hardware modifications and document upgrades necessary. However, uncertainty is associ
ated with the restart of a reactor that has been shut down for a long period of time. When the reactor is 
operational, LANL could produce Mo-99 within 5 months and attain the 100% production level2 months 
thereafter. 

3.3.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: 
Oak Ridge National Laboratory Alternative 

The Oak Ridge National Laboratory (ORNL) is located 40 km (25 mi) west of Knoxville, Tennessee. 
The ORNL began operating in 1943 and is currently managed by Lockheed-Martin Energy Research, Inc. 
for the U.S. Department of Energy. The ORNL has facilities to produce isotopes via the fission process, 
as well as by neutron activation. The ORNL pioneered the production and distribution of radioisotopes 
for medical, research, and industry applications during the 1950s and the 1960s and is experienced in all 
aspects of radioisotope production. 

3.3.3.1 Description of the Alternative 

The ORNL would produce Mo-99 by irradiating Cintichem type targets using the Oak Ridge Research 
Reactor. A nearby facility, the Radioisotope Development Laboratory, would be dedicated for Mo-99 
processing. A separate area in the Radioisotope Development Laboratory would be set up for uranium-235 
target fabrication. Processed Mo-99 would be shipped to the radiopharmaceutical companies for further 
purification and distribution, using the Knoxville airport which is 48 km (30 mi) from ORNL. 

3.3.3.2 Existing Facilities 

The ORNL would ship the low-level waste generated by the Mo-99 production process to the Nevada 
Test Site. All other aspects of the production process would be conducted using existing site facilities. 
The Oak Ridge Research Reactor would be restarted to irradiate Mo-99 production targets. The Oak Ridge 
Research Reactor had been operated as a Class A reactor (:?: 20 MW), but would be restarted as a Class B 
reactor ( < 20 MW) and redesignated as the Medical Isotope Production Center. The Radioisotope 
Development Laboratory would require minor modifications to conduct target fabrication and processing. 

3.3.3.3 Target Fabrication at ORNL 

Target fabrication would be carried out on the second floor of the Radioisotope Development 
Laboratory using glove boxes, each having a separate ventilation system and provided with HEPA filters. 
The target fabrication process would be conducted as described in Section 3.3.1.3. 
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3.3.3.4 Target Irradiation Activities 

Currently, the Oak Ridge Research Reactor is not in operation. Commissioned in 1958 at the X -10 site 
of the Oak Ridge Reservation, the Oak Ridge Research Reactor is a 30-MW tank-type reactor. The Oak 
Ridge Research Reactor uses Materials Test Reactor type highly enriched uranium fuel (93%) elements 
and beryllium reflector elements in a seven-by-nine element rectangular lattice. Neutron moderation and 
core cooling are provided through forced convection of demineralized water. The Oak Ridge Research 
Reactor provides a maximum thermal neutron flux of 5 x 1014 n/cm2-s and an average thermal flux of 1.6 x 
1014 n/cm2-s. 

Another feature of the Oak Ridge Research Reactor is the location of its reactor tank in one end of a 
water-filled rectangular pool. This tank provides shielding for the core, experiments, and refueling 
operations, and supplies researchers with easy access to the core region. The control rod drives are 
operated from below the reactor. Safety features include a filter scrubber system and a dynamic confine
ment building around the reactor to protect the offsite population against any accidental radioactive 
releases. The adjoining storage pools provide shielding and storage for up to 180 depleted fuel elements. 

The Oak Ridge Research Reactor has two hot cells located above one end of the reactor storage pool. 
These hot cells allow irradiated samples to be moved under water from the core region directly into the hot 
cell. Depleted fuel and control elements can also be removed from the Oak Ridge Research Reactor 
through the rectangular hatch at the top of the reactor tank and then moved under water to the storage pool 
area or to the adjacent hot cell for experimentation. A 20-ton crane traverses the entire bay area. 

A typical outage in the past varied from 2 to 3 days after operating at a power level of 30 MW for 
4 weeks. The refueling operation was handled manually from the bridge over the pool. 

The primary mission of the Oak Ridge Research Reactor was to 1) test the materials and potential fuels 
for power reactors; 2) facilitate solid state physics research; and 3) to produce and supply radioisotopes to 
medical, industrial, and academic users. 

The reactor was used for basic studies on the properties of metals, alloys, ceramics, and nuclear fuels, 
as well as for neutron scattering and spectroscopy. Oak Ridge Research Reactor's neutron activation 
facilities were designed for radioisotope production. Due to the Oak Ridge Research Reactor's high 
neutron flux, large sample capacity and flexibility, ORNL could produce, process, package, and distribute 
25 different isotopes, such as phosphorous-32, Mo-99, iodine-131 for medical applications, and iridium-
192 for industrial radiography, for the entire western hemisphere. Because governmental policies dictated 
that ORNL produce only those isotopes commercial suppliers do not market, Oak Ridge Research Reactor 
phased out its production of major radioisotopes by the mid-1960s. 

The reactor was shut down briefly in 1983, due to a leak in the 91-m (300-ft) pipe carrying the primary 
coolant to the heat exchanger located outside the reactor building. This aluminum piping was originally 
designed for 10 years of reactor operation. Subsequent investigation had revealed the pipe had corroded 
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from the outside, due to the spring water (ground water) surrounding the exterior of the pipe. The leak was 
fixed and the reactor resumed operation the same year. The leak was not related to reactor chemistry and 
all other reactor systems were in an operational status. 

In 1987, Oak Ridge Research Reactor's core had been modified to accept low enriched uranium 
( <20%) as part of an experimental study in collaboration with Argonne National Laboratory (ANL). The 
Oak Ridge Research Reactor was shut down later in 1987 due to lack of programmatic support, as 
improved irradiation and neutron scattering facilities at the ORNL High Flux Isotope Reactor became 
available. 

If selected for Mo-99 production, the Oak Ridge Research Reactor would be restarted at a power level 
of 10 MW using either highly enriched uranium or low enriched uranium fuel or using a mixed core of 
both types of fuel. Transition to a core using all low enriched uranium fuel would be performed during the 
first two years of full power operation. For every 2 to 3 months of operation at 10 MW power, Oak Ridge 
Research Reactor could require an outage time of 12 h to 3 days for refueling, providing an equivalent 
availability factor of >0.90. The primary mission of the reactor would be the production of Mo-99. Some 
costs could be offset by sharing expenses with other users of its experimental facilities on a non
interference basis. 

Operating on an low enriched uranium fuel at 10 MW power, the Oak Ridge Research Reactor would 
irradiate up to 10 target stringers per week at an average thermal neutron flux of 8.7 x 1013 n/cm2-s. The 
target loading and target number per stringer would be adjusted to produce an aggregate target power 
greater than 500 kW. Four targets would be housed in each stringer, similar to the stringers at Cintichem. 
Targets would be introduced and retrieved on a daily basis using a quick change procedure. The total 
Mo-99 content of all the 40 targets, with an integrated target power of 500 kW at the time of target 
retrieval, would be approximately 19,600 actual Ci after processing. This amount would supply over 3000 
6-day curies to the radiopharmaceutical houses. The Oak Ridge Research Reactor is capable of supplying 
additional Mo-99 capacity to well above 120% of the current U.S. demand. 

3.3.3.5 Target Transfer to the Hot Cell Facility 

The irradiated target would be transferred into a transfer cask within the pool and transported (less than 
1000 ft) to the receiving hot cell in the Radioisotope Development Laboratory located adjacent to the Oak 
Ridge Research Reactor building that would become the Medical Isotope Production Center (MIPC) 
(Figure 3-14). Four shielded manipulator cells and all necessary support systems would be dedicated to 
processing Mo-99 (Figure 3-15). Irradiated targets would be processed using the Cintichem process per 
the schedules, commensurate with the production and delivery requirements. 
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Figure 3-14. Relative Locations of the Bulk Shielding Reactor, Oak Ridge Research 
Reactor, and the Radioisotope Development Laboratory Hot Cells 

3.3.3.6 Isotope Extraction at the Hot Cell Facility 

The target would be opened in a fission gas recovery system provided with cryogenic traps to recover 
radioactive iodine and xenon isotopes. The uranium containing Mo-99 and other fission products would 
be dissolved using an acid solution. The amount and the specific activity of Mo-99 obtained would vary 
according to the target loading, irradiation time, and the target power. 

The liquid from the target dissolution would be drained into a bottle, treated to precipitate elemental 
iodine, and filtered to remove silver iodide. Molybdenum carrier (sodium hydroxide) would be added to 
the remaining solution. After several more steps of washing and removing impurities, including ruthe
nium, rhodium, and organic residues, the resulting product solution would contain sodium molybdate in 
dilute sodium hydroxide. Approximately 1200 to 1400 mCi/mL of Mo-99 would be expected per target. In 
the event of an operational difficulty with a hot cell, spare hot cells would exist in the same bay to preclude 
disruptions from routine operations. 
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Figure 3-15. Layout of the Three Floor Levels of the Radioisotope 
Development Laboratory Facility 
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After completing the procedure for the purification of Mo-99, the product would be tested by gamma 
spectroscopic analysis of an appropriate aliquot of sample extracted from the product vial. Such analysis 
would be useful not only in determining the nature of contamination, but in enabling the quality control 
laboratory to quantify the impurities and the Mo-99 content of the product vial. This information would 
be used to prepare the Material Safety Data Sheets that accompany the shipment. 

The extraction process would also provide radioisotopes of xenon and iodine. Based on an irradiation 
power of 21 kW per target, each target could yield approximately 600 Ci of Mo-99, 200 Ci of iodine-131, 
and 600 Ci of xenon-133 one day after discharge from the reactor. 

3.3.3.7 Product Shipment 

The Mo-99 would be packaged in Type B accident-resistant packaging for shipment to the radio
pharmaceutical companies. Air express class of shipments would be used with direct routing, if possible, 
to the customer city. Passenger carrying aircraft could be used, as the Transport Index (a federal require
ment discussed in 49 CFR 175, basically specifying the dose rate from a radioactive shipment measured at 
1 meter from the package surface) of the Mo-99 package is within the limit allowed on passenger aircraft. 
The Knoxville airport is located 48 km (30 mi) from ORNL and is serviced by the major airlines. 

3.3.3.8 Waste and Spent Nuclear Fuel Management 

Approximately 73.2 m3 (95.7 cu yd) of low-level waste (solid and liquid) would be generated per year 
from Mo-99 production activities at 100% of U.S. demand. Radioactive waste from target processing 
would be held in the hot cell area for approximately 6 months. After this radioactive decay period, the 
waste would be solidified, packed, and transferred to storage on above-ground pads. The waste would then 
be shipped to the Nevada Test Site for final disposal. Incidental mixed waste would be stored in permitted 
mixed waste areas. The description of waste treatment and disposal is based on current practice and may 
change based on future decisions resulting from the DOE waste management study (1995a). Oak Ridge 
Research Reactor has the capacity to handle spent nuclear fuel onsite. Spent nuclear fuel would be stored 
at Oak Ridge pending a decision on its final disposition in accordance with the SNF PElS (DOE 1995b). 

3.3.3.9 Required Modifications 

Oak Ridge Research Reactor Modifications. The Oak Ridge Research Reactor has been maintained 
for some time in standby mode and would require modification to restart. Use of this reactor would require 
the preparation of a Safety Analysis Report, and revisions of the technical specifications and of the oper
ating procedures. Certain licenses and permits would also be necessary. Before restart, an Operational 
Readiness Review would also be required. 

Changes to the current physical plant would be needed: the control room upgraded, a new resin slurry 
system installed, and new pumps/plate type heat exchangers procured for the Oak Ridge Research Reactor 
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basement. As required, out-of-service instrumentation and equipment would be assessed and repaired. 
New reflector pieces and hold-down arms would be fabricated, as well as six shim rods (if low enriched 
uranium-based operation is required). 

Radioisotope Development Laboratory Modifications. The modifications to the Radioisotope 
Development Laboratory would include customizing the second floor for the target fabrication and 
customizing the hot cells to allow irradiated Cintichem-type target processing for Mo-99. Training of 
ORNL radiochemistry and health physics personnel for Mo-99 operations would also be necessary. 

Process Validation Testing. Prior to production, process validation testing would be conducted. The 
process described in Section 3.3.1.9 is generally applicable to the Oak Ridge Research Reactor. 

3.3.3.10 Estimated Schedule for Modification 

Approximately 30 months from the date of the Record of Decision would be required to prepare the 
Oak Ridge Research Reactor for operation (estimated startup in August 1998). This schedule includes all 
the necessary hardware modifications and document upgrades. 

3.3.4 Power Burst Facility/Test Area North: Idaho National Engineering 
Laboratory Alternative 

The U.S. Atomic Energy Commission, a predecessor of DOE, established INEL (formerly known as 
the National Reactor Testing Station) to build, test, and operate various types of nuclear reactors, support 
plants, and associated equipment. Since its establishment in 1949, DOE and its predecessor agencies have 
built 52 reactors at INEL. In support of the DOE reactor research program and as part of the spent nuclear 
fuel reprocessing program, INEL has received spent nuclear fuel from more than 30 offsite sources, includ
ing naval reactors, university reactors, commercial reactors, and DOE research reactors, as well as fuels 
fabricated in the U.S. and irradiated in foreign reactors. 

In 1974, the National Reactor Testing Station became INEL. The INEL mission broadened to include 
research and engineering for nonnuclear programs and environmental restoration and waste management 
activities. In 1980, INEL further expanded its mission to include isotope production for medical, indus
trial, and research applications. 

3.3.4.1 Description of the Alternative 

This alternative would require restart of the Power Burst Facility and modifications to other INEL 
facilities to produce M<i-99. The location of INEL and the location of the facilities discussed in the 
following sections are shown in Section 4. The major proposed activities would include fabricating 
uranium targets at INEL and then shipping the targets to the Power Burst Facility for irradiation. The 
irradiated targets would be processed at Test Area North or at stand-alone hot cells constructed in a 

Alternatives 3.43 Volume I, MIPP- EIS 



suitable location adjacent to the Power Burst Facility. The Mo-99 product would be shipped to radio
pharmaceutical companies via the Idaho Falls Airport. Low-level radioactive wastes would be packaged 
and shipped to the Radioactive Waste Management Complex at INEL. 

3.3.4.2 Existing Facilities 

Existing facilities at INEL would be used for the four fundamental Mo-99 production operations. An 
onsite facility would be modified to fabricate targets (several adequate facilities exist on the site). The 
Power Burst Facility would be restarted to irradiate Mo-99 production targets. Hot cells at the Test Area 
North would be modified, or new hot cells would be constructed, to process the targets. Radioactive 
wastes would be disposed onsite at INEL. 

3.3.4.3 Target Fabrication at INEL 

The target fabrication processes that were developed by Cintichem, and which are being refined by 
LANL, could be implemented at a number of facilities at INEL. The target fabrication process would be 
the same as that being developed by LANL, described in Section 3.3.1.3. 

Because special facilities are not required, the target production area would be located at the Test Area 
North in a building similar to the Experimental Test Reactor Critical Facility annex or the lower floor of 
the Materials Test Reactor building. Targets would be fabricated and stored onsite until needed for 
irradiation in the Power Burst Facility. 

3.3.4.4 Target Irradiation Activities 

The unirradiated targets would be transported by truck to the Power Burst Facility for irradiation. The 
Power Burst Facility consists of an low enriched uranium oxide-fueled, epithermal reactor, plus supporting 
systems and equipment. The facility is housed in two buildings, a reactor building, and a control building. 
The reactor building is located approximately 0.8 km (0.5 mi) northwest of the control building. The reac
tor is currently in an operational standby status. 

The driver core installed in the Power Burst Facility is the original reactor fuel core. This core has 
been operated for 24,925 MWh with calculations to indicate that 100,000 to 150,000 MWh remain in the 
installed core and unirradiated fuel rods on hand. 

In 1987, a program was proposed to DOE by the Idaho Brain Tumor Center for using the Power Burst 
Facility as a neutron source for treating a certain type of brain tumor with Boron Neutron Capture Therapy. 
Several peer reviews failed to support maintaining the Power Burst Facility in standby mode solely for the 
developing technology. As a result of the peer reviews, and because no other program could be identified 
for the Power Burst Facility, DOE-Idaho directed the contractor to place the Power Burst Facility in a 
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shutdown condition. This direction was given on April 8, 1992. However, Idaho Brain Tumor Center 
holds a lease option on the Power Burst Facility until January 1997. The Power Burst Facility could be 
used to produce Mo-99 and, concurrently, as a Boron Neutron Capture Therapy treatment center. 

The targets would be irradiated at a power level of approximately 20 kW per target. Three configura
tions of the Power Burst Facility core would be suitable for Mo-99 production. These configurations are 
identified: 

1. Removal of the central experimental tube and installation of a Mo-99 target holder with a diameter of 
approximately 21 em (8 in.). 

2. Removal and replacement of four installed annular transient rods with a special irradiation fixture for 
Mo-99 production targets. 

3. Removal of one or more of the six types of fuel canisters and replacing this position(s) with a Mo-99 
irradiation target holder. 

The normal steady state power level of the Power Burst Facility has been reduced from the published 
value of 28 MW to 10 MW for these production calculations. This power reduction will reduce the flux 
densities for the fuel and central core test space to 4.5 x 1012 and 3.7 x 1013 n/cm2-s, respectively. The 
following summary provides the corresponding Mo-99 production rates for the three core configuration 
options previously identified. 

1. Power Burst Facility Center Test Space: Removing the central experimental tube and machining a 
special holder could provide space for at least 19 Cintichem type Mo-99 production targets. The 
process would then have the capability of producing approximately 2400 6-day Ci of Mo-99 every 
6 days of reactor operation. This arrangement would allow sufficient coolant flow to limit increases 
in core heat flux. 

2. Annular Transient Rod Positions: If additional Mo-99 production is required, the four transient rod 
positions (not required for steady state power operation) could be utilized. Each transient rod location 
could contain two, or possibly three, Mo-99 production targets. Even with lower core thermal neutron 
flux, these four locations could potentially produce another 600 to 900 6-day Ci of Mo-99 every 8 to 
10 days of reactor operation (2000 to 3000 Ci at reactor shutdown). 

3. Fuel Canister Removal: Fuel canisters contain from 28 to 62 fuel pins per canister. Removal of a 
28-pin fuel canister and replacement with a special Mo-99 production holder is also an option. The 
addition of highly enriched uranium in the Mo-99 production targets would partially offset the removal 
of 18.5 wt% uranium-235 Power Burst Facility fuel pins. Detailed thermal hydraulic and multigroup 
diffusion theory analyses would be required to accurately determine feasibility for this configuration. 
The issue of target accessibility for these positions would also need to be addressed. 
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3.3.4.5 Target Transfer to the Hot Cell Facility 

The shipment of irradiated Mo-99 targets from the Power Burst Facility reactor to the Test Area North 
processing facility could be accomplished with an approved container having a site-approved transport 
plan. The DOT- or NRC-approved containers are not required for transport of the targets within the INEL. 
However, transport of the targets must be performed in accordance with DOE Order 0460.2 (DOE 1995e). 
Several containers not approved by DOT were identified that could be used for this purpose. These 
containers included the TFBP-1, WE #2, or Advanced Test Reactor spent fuel cask. In addition, the 
CNS 1-13, although not approved for DOT transport, could be included in an addendum transport plan that 
could permit its use for transport of Mo-99 targets within the INEL. All of these containers could be han
dled and loaded from the Power Burst Facility reactor canal area. All would require the preparation of a 
new transport plan. 

3.3.4.6 Isotope Extraction at the Hot Cell Facility 

The target would be opened in a fission gas recovery system provided with cryogenic traps to recover 
radioactive iodine and xenon isotopes. The uranium containing Mo-99 and other fission products would 
be dissolved using an acid solution. The amount and the specific activity of Mo-99 obtained would vary 
according to the target loading, irradiation time, and the target power. 

When the irradiated target element is received in the process cell, it would be punctured to vent the 
iodine, xenon, krypton and other fission product gases into a liquid nitrogen cold trap for capture as a 
liquid or solid. These cold-trapped gases would then be allowed to vaporize and be collected in gas 
collection containers. 

The liquid from the target dissolution would be drained into a bottle, treated to precipitate elemental 
iodine, and filtered to remove silver iodide. Molybdenum carrier (sodium hydroxide) would be added to 
the remaining solution. After several more steps of washing and removing impurities, including ruthe
nium, rhodium, and organic residues, the resulting product solution would contain sodium molybdate in 
dilute sodium hydroxide. Approximately 1200 to 1400 mCi/mL of Mo-99 would be expected per target. 
In the event of an operational difficulty with a hot cell, spare hot cells would exist in the same bay to 
preclude disruptions from routine operations. 

After completing the procedure for the purification of Mo-99, the product would be tested by gamma 
spectroscopic analysis of an appropriate aliquot of sample extracted from the product vial. Such analysis 
would be useful not only in determining the nature of contamination, but in enabling the quality control 
laboratory to quantify the impurities and the Mo-99 content of the product vial. This information would 
be used to prepare the Material Safety Data Sheets that accompany the shipment. 

The extraction process would also provide radioisotopes of xenon and iodine. Based on an irradiation 
power of 21 kW per target, each target could yield approximately 600 Ci ofMo-99, 200 Ci of iodine-131, 
and 600 Ci of xenon-133 one day after discharge from the reactor. 
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3.3.4.7 Product Shipment 

The Mo-99 would be packaged in Type B accident-resistant packaging for shipment to the radio
pharmaceutical companies. Air express class of shipments would be used with direct routing, if possible, 
to the customer city. Passenger carrying aircraft could be used, as the Transport Index (a federal require
ment discussed in 49 CFR 175, basically specifying the dose rate from a radioactive shipment measured at 
1 meter from the package surface) of the Mo-99 package is within the limit allowed on passenger aircraft. 
Product movement would be from the processing facility to the Idaho Falls airport, approximately 72.5 km 
(45 mi) away. 

3.3.4.8 Waste and Spent Nuclear Fuel Management 

INEL has the capability to handle onsite all of its generated waste. From a waste handling perspective, 
INEL is a cradle-to-grave operation. Approximately 85.2 m3 (111.4 cu yd) of low-level waste would be 
produced per year from Mo-99 production activities at 100% of U.S. demand. Waste would be stored in 
the hot cell facility for approximately 6 months to permit decay of short-lived radionuclides. All generated 
waste would be handled through the established waste management processes at INEL in accordance with 
all applicable federal, state, local, DOE, and INEL requirements. Waste treatment and disposal practices 
may change based on future decisions resulting from the waste management study (DOE 1995a). Ade
quate wet and dry spent fuel storage exists onsite. Final disposition of spent fuel will be in accordance 
with the SNF PElS (DOE 1995b). 

3.3.4.9 Required Modifications 

Power Burst Facility Modifications. The Power Burst Facility has been maintained in standby con
dition and is anticipated to require a few modifications to be able to restart. A significant portion of the 
reactor instrumentation would need to be replaced and all of the systems would need to be tested to 
determine operability. Use of the Power Burst Facility would also require the preparation of a revised 
safety analysis report for Mo-99 production. 

The Power Burst Facility SAR and Technical Safety Requirements documents would have to be 
reviewed and upgraded to address the new facility mission, and to reflect the current requirements of the 
DOE Orders 5480.22 (1992b) and 5480.23 (1992a). Additionally, the restart of the Power Burst Facility 
would require an Operational Readiness Review. 

In addition to the facility modifications required, Power Burst Facility reactor core modifications 
would be required to support Mo-99 target irradiation. Several modifications would be required to conduct 
medical isotope production. Besides modifying the central cavity, the reactor control system would need to 
be modified for a continued steady state, non-pulse mode. The transient rods would need to be removed 
and fixtures for target irradiation placed in the vacant locations. All material removed from the central 
cavity would require disposal, as would the transient rods and mechanisms. Cooling flow to the central 
cavity would need to be appropriately established along with the normal core cooling flow in lieu of the 
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contained loop that currently exists. Flow balance valves for the central irradiation cavity would have to be 
designed and installed to ensure that appropriate target cooling flow is established without flow induced 
vibration of the targets occurring. The core would need to be redesigned to supply a hardened spectrum of 
neutrons to the central irradiation cavity. Concentration of the power to the core center would be needed to 
establish the appropriate flux level, without needing to operate the reactor above 10 MW, to make the 
facility competitive regarding fuel utilization. 

Hot Cell Facility Modifications. Two options were considered in evaluating the feasibility of 
utilizing existing processing facilities at the INEL. These options included either using existing facilities 
or purchasing stand-alone process cells that could be placed in any convenient location at the INEL. 

The hot cell annex, at the Test Area North hot cell area, was considered as an existing facility option 
for the recovery of the Mo-99 from the irradiated targets. This facility is in an acceptable state of repair 
and only minor facility modifications would be required to place it in operation. The facility safety 
documentation has undergone a recent upgrade and would provide a nearly complete basis for facility 
operation and Mo-99 production there. Transportation of irradiated targets from the Power Burst Facility 
to this location would be the most difficult barrier to the use of the Test Area North facility. 

Unlike other hot cell alternatives at INEL, transport to Test Area North requires travel over approxi
mately 8 km (5 mi) of State Highway 33. Transportation in this area requires a DOT-approved container. 
Either the BMI-1 cask or the GE-2000 cask could be used for this purpose. The DOE currently possesses 
both of these casks. 

The Test Area North hot cells were not considered as an acceptable existing hot cell facility because 
those cells are currently in use for other medical and industrial isotope production programs. Additionally, 
the facility is presently classified as a hazard Class II facility. This classification limits the fissile material 
inventory in the facility to less than 350 g of uranium-235 in a moderated condition. The Test Area North 
hot cells, therefore, are not an option for the processing of irradiated Mo-99 targets. 

Mo-99 production feasibility studies addressed the possibility of conducting all processing in stand
alone cells purchased from a commercial supplier. Such an arrangement would be of great financial 
advantage, if these cells could be located in an existing facility close to the Power Burst Facility and 
possibly even be considered as a single facility with the Power Burst Facility. This arrangement would 
eliminate the cost of preparing additional safety documents for added facilities, and it would permit Power 
Burst Facility staff to conduct processing operations, as well as reactor operation. This evaluation deter
mined that anticipated radiation and airborne activity levels in the Power Burst Facility building during 
reactor operation are not consistent with those required for the continuous occupancy that would be 
required for Mo-99 processing activities. However, it may be feasible to erect an additional annex to the 
Power Burst Facility structure, shielded from the main reactor building, and connected to existing Power 
Burst Facility effluent ventilation and radiation monitoring systems. Such a facility would provide great 
advantage by the use of stand-alone manufactured cells and would eliminate transportation time and 
liability. 
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Additionally, the hot cells chosen would require the Mo-99 Process Line Installation and Quality 
Control Laboratory as follows: 

• Mo-99 Process Line Installation - Processing equipment unique to isotope production would have to be 
procured and installed prior to production. Examples include extraction process equipment and waste 
processing equipment. 

• Quality Control Laboratory - This laboratory would be required by the approved FDA procedure. The 
Quality Control Laboratory requires a minimal amount of space (no significant construction) and 
equipment, such as ventilated shielded glove boxes and detection equipment. Additionally, small 
shielding enclosures would be installed around selected equipment. 

Process Validation Testing. Prior to production, process validation testing would be conducted. The 
process described in Section 3.3.1.9 for the Annular Core Research Reactor is generally applicable to the 
Power Burst Facility. 

3.3.4.1 0 Estimated Schedule for Modification 

The INEL option would be capable of producing Mo-99 22 months after the Record of Decision and in 
a full production mode after an additional 6 months. 

3.4 Alternatives Considered and Dismissed 

The following alternatives were considered as candidates for the domestic production source of 
Mo-99, but were dismissed from detailed consideration because they do not satisfy the screening criteria 
set forth in Section 3.1.1. A brief description of each alternative and the reason(s) for its dismissal are 
presented in this section. 

3.4.1 Other Federal Facilities 

3.4.1.1 Advanced Test Reactor - Idaho National Engineering Laboratory 

The Advanced Test Reactor is a 250-MW pressurized water reactor, light water moderated and cooled, 
with a beryllium reflector. It operates with a cycle of 30 to 45 days of operation followed by 7 to 10 days 
of refueling. The reactor vessel is sealed during operation so access to the reactor internals is available 
only during reactor shutdown/refueling. 

Two Mo-99 production methods were considered at the Advanced Test Reactor (DOE 1995f). Neither 
method met the screening criteria. 
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In the first method, the standard Cintichem type targets would be placed in one of the irradiation 
positions in the core, at the start of an operating cycle, and then irradiated for the ensuing 30 to 40 days. 
At the end of the cycle, the target would be removed from the reactor and processed in the hot cells onsite. 
The primary problem with this method of Mo-99 production at the Advanced Test Reactor is the reactor's 
operating characteristics. The Advanced Test Reactor operates for 30 to 45 days, followed by a week to 
10 days of refueling. Mo-99 would not be produced during this period when the reactor is shut down. 
Therefore, the Advanced Test Reactor would not provide a reliable continuous supply of Mo-99--a basic 
requirement of the project. A second reason the Advanced Test Reactor would not be suitable for this 
project is the long irradiation period. The molybdenum isotopes from 95 through 100 are all produced 
from fission. All are stable with the exception of Mo-99. Due to the short half life of Mo-99, the quantity 
would equilibrate within about 15 days of target irradiation, while the other isotopes continue to build. 
The specific activity, or Ci of Mo-99 per gram of elemental molybdenum, begins to decrease rapidly after 
approximately 8 days of target irradiation. The long irradiation periods required by the Advanced Test 
Reactor operating cycle impact the quality of the product, due to the low specific activity. 

In the second method, mini-targets, about 10.2 to 12.7 em (4.0 to 5.0 in.) long, similar to the 
Cintichem type targets (coated with = 5 g uranium-235), would be placed in a hollow tube, called a rabbit. 
The hollow tube containing the target would be inserted remotely in the core and irradiated for a predeter
mined period (few hours to a few days) and then processed in the hot cell similar to the regular targets. 
The rabbit would permit the removal/insertion of a target through a remote manipulator during reactor 
operation. This approach would overcome the long reactor operating cycle shortcoming. The regular 
45.7-cm (18.0-in.) long Cintichem targets could not be accommodated in the rabbit. Instead, a target 
-11.4 em ( 4.5 in.) would be used. Such a smaller target, that is significantly different from the Cintichem 
design, may warrant additional scrutiny by the FDA for granting a Drug Master File. 

To have sufficient cooling of the target during irradiation, a hydraulically cooled rabbit, instead of a 
pneumatically cooled device, would be needed. The rabbit facility would be a multiple facility in one of 
the Advanced Test Reactor lobes and would contain six separate hydraulic rabbit tubes. Each tube would 
operate independently of the others. Target powers in excess of 30 kW per target are possible, due to the 
forced hydraulic cooling capability. The aggregate target power from this configuration would be approxi
mately 200 kW, less than half the target power required for full Mo-99 production. This limitation pre
cludes the rabbit method from further consideration. 

On the basis of the reasons stated, it is apparent that Advanced Test Reactor cannot produce Mo-99 on 
a schedule or in quantities necessary to meet the selection criteria. Therefore, this alternative is rejected. 

3.4.1.2 National Institute of Standards and Technology Reactor/Armed Forces 
Radiobiology Research Institute Hot Cell Facilities 

This alternative considered the use of the National Institute of Standards and Technology reactor 
in Gaithersburg, Maryland, to irradiate the targets, and the hot cell facilities at the Armed Forces 
Radiobiology Research Institute in Bethesda, Maryland, to process Mo-99. 

Volume I, MIPP- EIS 3.50 Alternatives 



The National Institute of Standards and Technology has a tank type reactor that achieved full 
operational power of 20 MW in 1969. Heavy water serves as the primary coolant, moderator, and the 
reflector. The primary coolant is circulated through forced convection. As the purity of heavy water is 
very important, the reactor vessel is completely sealed during the operation and pressurized with helium. 
The fuel elements are Materials Test Reactor type containing 350 g of 93% uranium-235. Each element is 
1.5 m (5.0 ft) in length, with two 28-cm (11-in.) fuel columns, separated by a 17.8-cm (7.0-in.) long 
column of light water that serves as a neutron trap. 

The National Institute of Standards and Technology reactor is not suitable for Mo-99 production for 
the following reasons: 

• The mission of the National Institute of Standards and Technology reactor is to provide its neutron 
activation, depth profiling, radiography, and its cold neutron facilities to nearly 1200 customers, 
worldwide. It normally has a significant waiting list for its use. The Mo-99 production project, if 
adopted, would severely hurt its primary mission. 

• The reactor is a sealed tank type and the targets cannot be moved in and out of the reactor without 
shutting down the reactor. The 35-day fuel cycle of the tank precludes this reactor from using it for 
Mo-99 mission, due to specific activity considerations. 

• The reactor is provided with a rabbit, a mechanical device allowing access to the reactor without 
shutting it down. However, the rabbit can admit samples only as large as 2.5 em (1.0 in.) diameter by 
7.6 em ( 3.0 in.) long. These parameters are not adequate for the Cintichem target irradiation. A 
typical Cintichem target measures 3.19 em (1.25 in.) in diameter by 45.7 em (18.0 in.) long. 

3.4.1.3 One or More TAIGA Reactors 

TRIGAs are a type of reactor built by General Atomics. They are designed for training, research, and 
isotope production, hence the acronym TRIG A. A distinguishing characteristic of the TRIGA design is the 
exceptionally large prompt negative temperature coefficient due to the zirconium hydride in the fuel. This 
characteristic means that any increase in temperature results in a decrease in reactor power. A large 
TRIGA core with reduced leakage can have an equilibrium core lifetime of approximately 6000 MW/day, 
while a smaller, high-leakage core would be expected to have a significantly smaller equilibrium core 
lifetime. TRIGA fuel can be purchased at 8-112 wt% (38 g uranium-235), 12 wt% (49 g uranium-235), 
and 20 wt% (97 g uranium-235). 

It has been suggested that a few reactors, with a designated hot cell facility, could be used to provide 
the full supply of the U.S. demand for Mo-99. The following evaluation specifically addresses the use of 
multiple TRIGA reactors but is generally applicable to all multiple reactor concepts. 

The objective in the TRIGA option would be to irradiate targets in fuel locations throughout the core. 
This objective is virtually identical to the Annular Core Research Reactor alternative option of running 
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targets in fuel locations. TRIGA fuel and Mo-99 targets are approximately the same diameter (3.7 em for 
TRIGA fuel and 3.2 em for Mo-99 targets). For a typical2-MW TRIGA reactor, the average fuel element 
power is approximately 20 kW, and target loading could be adjusted for target power. It is unclear what 
percentage of target power could be cooled by natural circulation in a fuel location. Further, target powers 
greater than average fuel element power may pose a licensing issue. 

The replacement of TRIGA fuel with fissionable material that has no zirconium hydride (that is, a 
target) impacts the inherent safety mechanism of the TRIG A design. The zirconium hydride creates the 
strong negative temperature feedback mechanism characteristic with the TRIGA reactors. As fuel is 
replaced, the reactor dynamic parameters would be changed, and the licensing would be impacted. A 
conservative estimate would be that up to 10% of the fuel locations (10 targets replacing elements) could 
be used to contain Mo-99 targets. Licensing the TRIG A reactor with greater than 10% of the core power 
being generated from Mo-99 targets, which do not have the unique shutdown characteristics of TRIG A 
fuel, may pose a challenge. 

The option of using two TRIG As, with each having a power level of 2 MW to supply portions of the 
required demand, could be viable if they were in advantageous geographic locations. The best situation 
that was investigated is the Pacific Northwest where four small TRIGAs reside within several hours of one 
another. TRIGAs exist at Hanford in Richland, Washington; Washington State University at Pullman, 
Washington; Oregon State University in Corvallis, Oregon; and Reed College in Portland, Oregon. 
However, none of these reactors has a power level of 2 MW, and all would have to be upgraded. 

This option would require that Mo-99 processing lines be established at two different facilities, or that 
irradiated targets be shipped from one (or both) reactors to a common processing facility. (The Hanford 
site has hot cell facilities that would be capable of performing the processing.) This procedure would 
either roughly double processing facility costs, or would necessitate routine shipment of freshly irradiated 
targets. Due to the time-sensitive nature of Mo-99 production, it is desirable to avoid having to ship irra
diated targets by collocating the processing facility with the irradiation facility. 

Also, it is important to maintain the capability of the facilities and personnel to produce 100% of the 
U.S. demand for Mo-99, if necessary. Therefore, under a two-reactor scenario, both reactors (and both 
processing facilities, if applicable) would have to be operated routinely in a standby mode. This arrange
ment would require that two full reactor staffs and facilities be maintained, which would increase the cost 
of the Mo-99 production capability. 

This option would require the upgrade of several small reactors to 2 MW in a timely fashion, would 
require routine operation of two reactors, and would require either that significant shipping issues be 
addressed or that redundant processing capability be established. These activities would be costly and 
could not be achieved within the time frame specified in the evaluation criteria. 
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3.4.1.4 High Flux Isotope Reactor - Oak Ridge 

The High Flux Isotope Reactor is a beryllium-reflected, light water cooled and moderated flux trap 
type 85 MW production and test reactor that uses highly enriched uranium fuel. The reactor core assembly 
is contained in an 2.4 m (8ft) diameter pressure vessel located in a water-filled pool. The top of the 
pressure vessel is 5 m (17ft) below the pool surface. 

Typically, the High Flux Isotope Reactor operates continuously for 22 to 26 days at 85 MW followed 
by a 7- to 10-day outage for refueling and maintenance. In the past, unscheduled outages have also 
occurred, resulting in an on-stream time of approximately 65% over the past 2 years, which is not 
favorable to Mo-99 production. Also the primary mission of the High Flux Isotope Reactor is the produc
tion of transplutonic isotopes. The irradiation and experimental facilities that support this mission require 
steady state operation of the reactor for the longest possible period of time. Shutdown of the reactor 
(minimum of 3 days) to facilitate insertion and removal of the targets for Mo-99 production would be very 
disruptive to the primary missions. Long irradiation periods impact the quality of the molybdenum product 
due to specific activity arguments, as delineated in Section 3.4.1.1. 

The High Flux Isotope Reactor alternative is rejected because its operating characteristics and its 
current primary mission will not allow it to meet the Mo-99 production facility selection criteria. 

3.4.1.5 Bulk Shielding Reactor - Oak Ridge 

The Bulk Shielding Reactor (BSR) has a forced cooling system and is capable of continuous operation 
at 2-MW power level. Operation of the BSR with low enriched uranium would be feasible. At full pro
duction capacity, 2330 6-day Ci of Mo-99 would be produced per week. The BSR could not meet the 
3000 6-day Ci weekly Mo-99 production requirement specified in the selection criteria. The BSR could 
provide an estimated aggregate target power level of 380 kW. The requirement to meet the weekly U.S. 
demand is ~ 490 kW continuously for 6 days. Because the BSR cannot meet the selection criteria 
specified in Section 3.1.1, it has been eliminated from detailed consideration. 

3.4.1.6 Fast Flux Test Facility - Hanford 

The Fast Flux Test Facility (FFTF) is a DOE reactor located on the Hanford Site, Richland, 
Washington. The reactor is a liquid sodium cooled, mixed oxide fast reactor. The initial criticality of the 
reactor occurred in 1980. The reactor is currently shut down. The reactor is rated at 400 MW and was 
designed to perform tests on fuels and components for liquid metal cooled reactors. In comparison, the 
reactor that Cintichem used to produce Mo-99 was a 5-MW reactor. The FFTF has many irradiation 
facilities. 
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The FFTF is located within a few miles of hot cell facilities adequate for Mo-99 target processing. 
The post irradiation Fuel Materials Examining Facility, which is adjacent to the FFTF, contains several 
banks of hot cells that were never completed due to loss of mission. Several other hot cell facilities with 
>100,000 curie ratings exist in the Hanford 300 area, approximately 8 km (5 mi) away. 

The reactor operating cycle would preclude continuous Mo-99 production due to the required outage 
periods of a reactor of this size. Further, the FFTF is much too large to economically produce Mo-99. As 
a single mission for a facility that large, the rate of nuclear fuel utilization required to produce the neutrons 
for the Mo-99 production could not be reasonably justified. Therefore, the FFTF has been eliminated from 
detailed consideration. 

3.4.1. 7 Accelerator Facilities - Los Alamos and Others 

Accelerators provide a means of accelerating charged particles such as electrons, protons, or deuterons 
to high energies. In a linear accelerator (LINAC), a beam of ions from an ion source is injected into an 
accelerating tube containing a number of coaxial cylindrical sections. Alternating sections are connected 
to a high-frequency alternating voltage from a high-powered oscillator. An ion traveling down the tube 
will be accelerated at a gap between electrodes, if the voltage is in the proper phase. Using a LINAC, 
electrons can be accelerated to several GeV and protons to about 600 MeV of energy. For proton accel
eration to Ge V levels, a device known as a cyclotron is used. In a cyclotron, a charged particle follows a 
circular path under the influence of an applied external magnetic field. Variations of cyclotrons are also 
known as a synchrotron, or an alternating gradient synchrotron. A number of radionuclides, including 
Mo-99 for use in medical applications, can be produced by bombarding a variety of targets with beams 
of particles from the accelerators. 

This alternative explores the feasibility of using an accelerator to produce Mo-99, taking into consid
eration such factors as technical feasibility, time constraints, economic viability, and compliance with 
current federal regulations. 

The accelerated charged particles, such as a protons or deuterons, can be used to bombard a target to 
produce nuclear reactions. Accelerators can serve as a source of neutrons through intermediate charged 
particle reactions (known as spallation neutron reactions) leading to neutron emission. These neutrons, in 
tum, can cause nuclear reactions in a target or cause nuclear fission, if the target contains fissile material. 
Accelerators are used to produce a variety of isotopes for use in research, medical diagnosis and therapy, 
and industry. The following paragraphs describe a few state-of-the-art facilities producing isotopes in the 
u.s. 

Built and commissioned in 1973, the Brookhaven LINAC Isotope Producer (BLIP) was one of the 
world's first facilities to demonstrate the capability of a large proton-LINAC for efficient medical radio
nuclide production by proton spallation of neutrons, as well as lower energy reactions. With its beam 
current of 50 j.JA, a beam power of 100 kW, and a beam width of 1.9 em (1.1 in.), BLIP successfully 
served as a workhorse for the production of medical isotopes for over two decades. This facility is planned 
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to be upgraded during 1996 to triple its beam characteristics. However, the quantity of various isotopes 
that could be produced even after the upgrade varies from a few JlCi to a few Ci. This production capa
bility would not meet the quantity and schedule requirements of the U.S. Mo-99 needs. 

The Los Alamos Meson Physics Facility (LAMPF) at LANL has a proton LINAC with a beam current 
of 1 rnA and power of 0.8 MW. It can accelerate protons to 800 MeV. The Isotope Production Facility 
at LAMPF has 13 shielded hot cells at its radiochemistry site at TA-18 that are fitted with remote 
manipulators. 

The Isotope Production Facility at LAMPF currently produces several medical isotopes. Although 
LAMPF has a long record of producing isotopes, its capabilities are three orders of magnitude less than 
that required to produce 100% of the U.S. need for Mo-99. 

Mo-99 can be produced using an accelerator through a variety of reactions on natural or enriched 
molybdenum or uranium including: Mo-98 (n,y); Mo-98 (d,p); Mo-100 (n,2n); Mo-100 (y,n); 
Mo-100 (p,pn); Mo-100 (p,2p); U-235 (n,f); and U-238 (p,f). 

Consideration of the cross sections and reaction threshold energies for these reactions (DOE 1995c, 
and Andrade 1995) suggest that Mo-98 (n,y ), Mo-98 (d,p), Mo-100 (p,pn) and Mo-100 (p,2p) and U-238 
(p,f) reactions are favored for the production of Mo-99 using accelerators. Approximately 9 x 1 o-5 Mo-99 
atoms are reportedly produced per 15-MeV deuteron particle incident upon a Mo-98 target. 

To produce 100% of U.S. weekly requirement of 3000 6-day Ci, requirements include a beam current 
of 740 rnA of deuteron current and a beam power of about 11 MW, which are beyond the current state-of
the-art in accelerator technology. 

One of the major problems in producing Mo-99 by using accelerators would be the state-of-the-art 
limitation in achieving heat transfer from the target. For example, Brookhaven National Laboratory 
currently produces copper-67 by irradiating a 5.7-cm-diameter x 0.79-cm-thick zirconium target. At the 
current beam current of 50 JlA and beam power of 100 kW at the peak power density, the target at the 
beam center reaches temperatures as high as 541 °C. When the power level increases to 150 JlA at the 
completion of the upgrades, the target temperature is projected to reach 990°C. The target heating, during 
irradiation in an accelerator, is a significant problem even with beam currents on the order of a few 
hundred JlA. Mo-99 production to meet 100% the U.S. demand would require operating at more than 
three orders of magnitude higher than the condition previously illustrated. Current state-of-the-art in 
accelerator physics precludes the possibility of producing this isotope on a commercial scale to adequately 
meet 100% of the present U.S. demand. 

Work at the University of California-Davis, has created a novel approach of producing Mo-99 which 
consists of bombarding an enriched (>97%) Mo-100 target (5 g) with a 70-MeV negatively charged 
hydrogen ion dual beam with a total beam current of 400 JlA. However, the expected specific activity of 
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Mo-99 would be only 48 Ci/g at the end-of-bombardment. This specific activity falls far short of the 
required specific activity of 10,000 Ci/g. In fact, all isotopes produced by nuclear transmutation have, in 
general, very low specific activity. 

Mo-99 can be produced through (n,y) reaction with Mo-98 using reactor-generated neutrons or using 
spallation neutrons derived from charged particle reactions. Published reports (Sameth and Hans 1987) 
suggest that specific activity of 1 to 10 Ci of Mo-99 are achievable using natural or I 00% enriched Mo-98 
targets, respectively. Theoretical calculations using thermal neutron flux of 1014 n/cm2-s yield specific 
activities of 0.6 Ci and 2.35 Ci with the natural molybdenum or 100% enriched Mo-98, respectively. 
Thermal neutron flux of about 4.3 x 1017 n/cm2-s would be needed to achieve the specific activity goal of 
10,000 Ci/g of Mo-99. With the current state-of-the-art in nuclear technology. this goal would be 
unattainable using either spallation neutron sources or nuclear reactors. 

In conclusion, using current technology accelerators for the production of Mo-99 in quantities suffi
cient to meet with the U.S. demand is neither technically feasible nor economically viable in the foresee
able future. 

3.4.2 University Reactors 

3.4.2.1 University of Missouri Research Reactor 

The Missouri University Research Reactor operates a 10-MW light water moderated reactor. The 
reactor core consists of eight pie-shaped fuel elements that each contain 775 g of 93.5% enriched 
uranium-235 (University of Missouri 1994). 

Mo-99 could be extracted from irradiated fuel from the Missouri University Research Reactor by a 
process similar to the one used by the AECL to produce raw Mo-99 for Nordion. The difference between 
these two processes is that AECL irradiates highly enriched uranium targets while the proposed Missouri 
process would use irradiated highly enriched uranium fuel. 

At full production levels, a fresh fuel element could be added to the Missouri University Research 
Reactor core on a weekly basis. This fresh fuel element would be added during the normal reactor 
shutdown for refueling and maintenance. This process normally requires 4 to 8 h. Because of specific 
activity arguments presented in Section 3.4.1.1, processing of a spent fuel element would not yield a usable 
or marketable product. No additional waste would be produced at the Missouri University Research 
Reactor because of the Mo-99 production activities. However, waste would be generated at the Mo-99 
separation facility. 

The three scenarios that were evaluated for processing of the Missouri University Research Reactor 
fuel elements are summarized as follows: 
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• The Missouri University Research Reactor fuel would be shipped to AECL for initial processing by a 
method similar to the one currently used to process targets for Nordion. 

• The Missouri University Research Reactor fuel would be shipped to one of the DOE national 
laboratories at Argonne, Oak Ridge, Hanford, Idaho Falls, or Los Alamos for processing by the 
method used by AECL to remove the raw Mo-99. The raw molybdenum would be shipped to Nordion 
for purification and distribution to the radiopharmaceutical companies. 

• The Missouri University Research Reactor fuel would be shipped to one of the DOE national 
laboratories and processed to remove the Mo-99, purified, and distributed directly to the radio
pharmaceutical companies within the U.S. 

The proposed University of Missouri option would supply a single amount of Mo-99 to the radio
pharmaceutical houses only once a week. The medical community uses the product on a near continuous 
basis, and receives Tc-99m generators from the radiopharmaceutical companies every weekday. This 
periodicity has been long established by the ultimate users, the physicians performing the procedures. A 
change to this periodic process is not impossible but would be extremely impractical. The user, not the 
supplier, will almost certainly determine the demand frequency. 

In addition to acquiring access to the Nordion proprietary process, the Missouri University Research 
Reactor option would require that hot cells rated at approximately 400,000 Ci of 1-Me V gamma be con
structed at the reactor site to process a freshly irradiated fuel element. The process would be functional but 
very waste intensive. Without the substantial hot cells, the option would not be acceptable. The analysis 
of this position follows. 

Shipping a fresh fuel element after a 7 -day irradiation period has at least two associated problems. 
One is with regard to specific activity. The other is with regard to shipping significant quantities of 
halogens and noble gases. For assessment purposes, assume that all fuel elements operate at the same 
power level of 1.2 MW each. This value is not a conservative one, in that a fresh fuel element would 
probably produce 10 to 20% more power than a fuel element having several cycles of exposure. The 
product from a 1.2 MW fuel element would be approximately 48,000 Ci of Mo-99 with a specific activity 
of about 75,000 Ci per gram. 

The best cask currently designed for this type of shipment would be the BMI-1 cask. Maximum decay 
heat generation from material contained in this cask would be 1.5 kW. Using General Electric decay heat 
curves for light water reactors and an irradiation period of 7 days, greater than 62 h would be required for a 
1.2-MW fuel element to cool to 1.5 kW. The international standard on decay heat calculation (INS 10645) 
confirms this result. At least two dedicated BMI-1 casks would be required for this effort. 

If the cask were loaded and the truck surveyed and released within 3 h, about 65 h would have passed 
since release of the fuel element from the reactor. Remaining in the fuel element would be 72% of the 
xenon-133, 79% of the iodine-131, 13% of the iodine-133, and all the krypton-85. This situation is an 
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unusual one with exception of the krypton-85, which has a very low (0.3%) fission yield. Shipment of 
spent fuel usually requires 180 days of cooling to ensure that noble gases and halogens have decayed. This 
unusual situation is a licensing challenge, but it is probably not insurmountable. 

Shipping to the nearest suitable hot cell would require transportation of the fuel element to 
Los Alamos, approximately 20 h distance by truck. Processing of the fuel element would commence 
approximately 87 h after removal of the fuel element from the reactor, assuming a 2-h truck and cask 
unloading period. Assuming the processing, packaging, and shipment would require an additional 16 h, 
the product would reach the radiopharmaceutical houses approximately 103 h after irradiation. The total 
activity at this time is approximately 16,250 Ci with a specific activity of 25,500 Ci per gram. The product 
falls below the required specific activity levels in 88 more hours, or less than 4 days. Further, delivering 
approximately 2750 actual Ci per day, plus radioactive decay, would deplete the lump quantity extracted 
from the fuel element in 3 days. No deliveries would be made during the fourth and fifth days of the 
weekly cycle, as the ultimate user requires. 

The other two general options considered involve similar shipping delay times, and would be unac
ceptable for the same reasons. Additionally, AECL is opposed to the first option because of liquid waste 
storage constraints at the AECL facility. 

Mo-99 recovery from the Missouri University Research Reactor fuel elements would entail two other 
disadvantages, applicable to all Missouri University Research Reactor options. First, this alternative would 
involve the dissolution of highly enriched uranium reactor fuel and require continued operation of the 
reactor with highly enriched uranium fuel. DOE does not encourage the civilian use of highly enriched 
uranium, and has a program to convert highly enriched uranium-fueled research reactors to low enriched 
uranium fuel. The selection of this alternative would make DOE dependent on the highly enriched 
uranium fuel in the Missouri University Research Reactor for the production of Mo-99. Second, the 
processing activities are more waste intensive than a target type system. The fuel element, including 
cladding, must be dissolved to extract the product. Machines could probably be designed to cut the upper 
and lower unfueled sections from the fuel element. Milling the sides to free all the plates could also be 
performed by some machinery. Even with these improvements, virtually all the cladding, plus extra 
material, must be dissolved with the fuel. This process generates significantly more radioactive waste than 
the target process, in which only a thin layer of uranium is dissolved. 

For the reasons stated, it was determined the Missouri University Research Reactor fuel processing 
option, as currently configured, does not meet the screening criteria and the alternative was dismissed from 
further consideration. 

3.4.2.2 Other University Reactors 

In addition to the Missouri University Research Reactor, a number of other research reactors operated 
by domestic universities were considered for the Mo-99 production project. These reactors were dismissed 
as reasonable alternatives for the following reasons: 
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• Most of the reactors operated by the universities are rated at less than 2 MW power and were 
individually too small for the U.S. Mo-99 production requirements. 

• Very few of the university reactors have adjacent hot cells facilities that could accommodate the 
Mo-99 extraction activities of a full U.S. demand production rate. Lack of hot cells would require 
shipment of the irradiated targets to another location for processing or the construction of new 
facilities. 

• Many university reactors do not have an operational history that was deemed reliable for Mo-99 
production. 

• Most of the university reactors have other missions (such as, research and education) and simply are 
not available for dedication to the Mo-99 production program. 

3.4.3 Other Public/Private Options 

The DOE has taken the position that, in the long-term, production of Mo-99 in the U.S. should be 
conducted by the private sector. Therefore, DOE encourages the development of private sources in the 
U.S. for the production of Mo-99 and would phase-out DOE production as a private source(s) begins 
reliably producing Mo-99. However, each of the options identified following does not represent a viable 
near-term option for the production of Mo-99, and these options are not considered to be reasonable 
alternatives to satisfy the purpose of and need for the proposed action. 

3.4.3.1 Isotopes U.S.A. 

A proposal submitted to the DOE in October 1994 by personnel from DOE's INEL and the University 
of Idaho outlined a concept referred to as Isotopes U.S.A. The proposal described the creation of a not-for
profit corporation dedicated to education, research, and other scientific purposes relevant to the production 
and use of stable and radioactive isotopes. 

As proposed, Isotopes U.S.A. would oversee and direct isotope production and distribution, isotopes 
research, education and training, administration, and not-for-profit isotope ventures. Isotopes U.S.A. 
proposes to use existing DOE facilities for the production and distribution of radioisotopes, including 
Mo-99; however, no specific DOE facility has been identified. 

The Isotopes U.S.A. concept offers a possible vehicle to facilitate the privatization of isotope produc
tion activities in the U.S. However, because the concept is based on utilizing existing DOE irradiation and 
processing facilities, it does not offer any advantage or expediency to the near-term development of a 
domestic backup source for Mo-99. It was dismissed as a reasonable alternative because it is a manage
ment, not a production, concept. 
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3.4.3.2 Babcock and Wilcox Medical Isotope Production Reactor 

The Medical Isotope Production Reactor (MIPR) concept developed by Babcock & Wilcox would use 
an aqueous solution of uranyl nitrate contained in an aluminum or stainless steel vessel immersed in a large 
pool of water that can provide shielding and a medium of heat exchange. This concept would use a liquid
fueled reactor to produce Mo-99, and it may offer some advantages over the Cintichem process, especially 
in the area of waste minimization. However, the concept is still at the conceptual design and feasibility 
demonstration stage and does not represent a reasonable near-term production source for Mo-99. 
Therefore, it was dismissed from further consideration. 

3.4.3.3 Thermo Technology Ventures, Inc. 

Thermo Technology Ventures, Inc., is in the process of evaluating an alternative production method 
for Tc-99m, the daughter product of Mo-99. This production method would use small linear accelerators 
to directly produce Tc-99m. These accelerators would be located at or near medical facilities, which would 
greatly simplify handling and transportation of the Tc-99m. However, the concept is still at the conceptual 
design and feasibility demonstration stage, and does not represent a reasonable near-term production 
source of Mo-99. 

Accelerator-based production ofTc-99m is technically feasible, as explained in Section 3.4.1.7. This 
small accelerator concept does not involve the use of highly enriched uranium, and may offer other 
improvements over current Mo-99!fc-99m production methods, especially in the area of radioactive waste 
generation. However, to be able to supply 100% of the U.S. demand for Tc-99m, many of these small 
accelerators would have to be built. Thermo Technology Ventures plans to accomplish this goal with 
about 20 accelerator centers. The Thermo Technology Ventures concept is currently in the conceptual 
design and feasibility stage, but plans are to complete technology development by the end of 1996. While 
Thermo Technology Ventures plans to initiate operations in 1997, they estimate that implementation to 
supply the entire U.S. demand for Mo-99 could not be completed until December 1999. Therefore, the 
concept does not represent a near-term option to satisfy the purpose of and need for the proposed action. 
However, as mentioned earlier, DOE could phase out production of Mo-99 at such time as this or any other 
private source begins producing Mo-99 reliably. 

3.5 Comparison of Alternatives 

The tables at the end of this section comparatively summarize the reasonable alternatives analyzed in 
this FEIS in terms of their expected environmental impacts and other factors. Table 3-1 compares the 
environmental impacts of the alternatives, as discussed in detail in Section 5. Table 3-2 compares other 
aspects ofthe reasonable alternatives, such as facility operating parameters, estimated schedule, and other 
factors. 
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Table 3-1. Summary of Environmental Consequences and Comparison of Alternative 

Alternatives 

Consequence Unit of SNUNM-ACRR LANL ORNL INEL 
Category Measure LANUCMR OWR/CMR ORRRJRDL PBFffAN 

Air Quality 
Dose from Radionuclide Emissions to Air (normal operations) 

Onsite Collocated Worker mrem/yr 
Target Irradiation 0.00011 0.012 0.00036 0.0013 
Target Processing 0.037 0.00015 0.022 0.29 

Offsite Maximally Exposed mrem/yr 
Individual 

Target Irradiation 0.00017 0.15 0.0040 0.0013 
Target Processing 0.17 0.0042 0.31 0.13 

Population Within 80 km person-rem/yr 
(50 mi) 
Target Irradiation 0.023 0.63 0.41 0.011 
Target Processing 13.0 0.032 15. 1.2 
Risk of Latent Fatal 0.007 0.0003 0.008 0.0006 
Cancer•> 

Occupational Health and Safety 

Radiological Dose to person-rem/yr 22-25 9-12 
Project Workers 

Risk of Latent Fatal - 0.01 0.005 (b) (b) 
Cancer•> 

Industrial Accidents-
Illnesses and Injuries 

Construction total incidence 6 6 7 6 
Operations annual 2 I 2 2 

incidence 

Transportation 

Incident Free Transport 
(Annual Shipments of Targets, Products, and Waste) 

Radiological Dose person-rem/yr Total 76 75 49 76 

Crew 24 23 23 23 

Public 52 52 26 53 

Risk of Latent Fatal -
Cancer•> 
Crew 0.01 0.01 0.01 0.01 

Public 0.03 0.03 0.01 0.03 

Nonradiological -
Consequences 

Risk of Latent Fatal 0.009 0.008 0.009 0.008 

Cancer from Vehicle 
Emissions<•> 
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Table 3-1. (contd) 

Alternatives 

Consequence Unit of SNUNM-ACRR LANL ORNL INEL 
Category Measure LANUCMR OWRICMR ORRRIRDL PBFffAN 

Transportation Accidents 
(Ground and Air) 

Dose to Maximally Exposed rem Similar for all alternatives 

Individual at 100m 
(If accident occurs): 
Unirradiated Targets 0.91 
Irradiated Targets 1.3 
Separated Mo-99 0.62 
Separated I -125 0.054 
Separated I -131 2.6 
Separated Xe-133 0.063 
Low-Level Waste l.4x1o·• 

Collective Public Risk from Transportation Accidents Involving Radioactive Materials 

Risk of Latent Fatal - 2 x 10·' 2 X 10·5 1 X 10·5 2 x 10·' 

Cancet<•> 

Vehicle Accident Fatalities - 0.01 0.01 0.02 0.01 

Highest Consequence Facility Accidents 

Target Irradiation Multiple Fuel Element Fuel Melt Fuel Melt Fuel Melt 

Rupture 

Accident Frequency events/yr s x 10·' 10'6 to 104 10"" to 104 to·•tol04 

Dose to Offsite Maximally rem 
Exposed Individual 
Inhalation/External<'> 0.076 0.48 0.037 0.099 
All Pathways<'> 0.20 5.7 0.42 1.6 

Dose to Population Within person-rem 
80km (50 mi) 
Inhalation/External<'> 150-2300 91-930 750-1400 20-170 
All Pathways<'> 151-2350 91-940 5400-llOOO 900-7300 

Latent Fatal Cancers - _$1 <I <I- 6 <I- 4 

(if accident occurs) 
Risk of Latent Fatal Cancet<•> 4x IO .. to 5 X lQ.o 7 x IO""to 9x to·' to 

6 x 10·• 3 X 104 4x 10·' 

Target Processing Mo-99 Target Process Mo-99 Target Process Mo-99 Target Process I -125 Target Process 
(Operator error) (Operator error) (Operator error) (Operator error) 

Accident Frequency events/yr 1.0 1.0 1.0 0.1 

Dose to Offsite Maximally rem 
Exposed Individual 

Inhalation/External<'> 7.4 X 104 8.9 X 10"3 1.3 X 104 3.1 X 10"5 

All Pathways<'> 7.4 X 104 8.9 X 10"3 1.3 X 104 5.9 x 10·' 
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Table 3.1. (contd) 

Alternatives 

Consequence Unit of SNUNM-ACRR LANL ORNL INEL 
Category Measure LANUCMR OWRICMR ORRRIRDL PBFffAN 

Dose to Population Within person-rem 
80km(50mi) 

Inhalation/External'') 2.6-32. 1.8- 10. 2.5-4.8 0.0062 - 0.40 
All Pathways<•l 2.6-32. 1.8- 10. 2.5-4.8 0.38- 1.2 

Latent Fatal Cancers - <1 <1 <1 <1 
(If accident occurs) 
Risk of Latent Fatal Cancer•l 1 x 10·' to 5 x 104 to 2 x 104 to 3 X 10·7 to 

2 X 10 3 9 X 104 1 x 10·' 2x 10·' 

Resource Use - Construction 

Electricity kilowatt-h 230 negligible 4 450 

Concrete cubic meters 1200 0 20 2400 

Constructon Steel tonnes 0.21 0 negligible 0.39 

Stainless Steel tonnes 1.0 0.2 3.5 1.5 

Resource Use - Operation 

Water 1000 m'/yr 40 120 120 120 

Electricity megawatt-h/yr 400 500 500 500 

Materials - Target Fabrication 
HEU kg/yr 4-36(d) 3(d) 3-26(d) 3-26(d) 

Stainless Steel tonnes/yr 0.50 0.36 0.36 0.36 

Chemicals - Isotope Recovery 

Sulfuric acid, 2N liters (e) 120 SameasLANL 
Sulfuric acid, O.lN liters 36 
Hydrochloric acid, Reagent grade liters 1.2 
Nitric acid, reagent grade liters 6 
Sodium hydroxide, 0.2N liters 24 
Sodium iodide grams 120 
Silver Nitrate grams 600 
Benzoin-~-oxine kilograms 2.4 
Molybdenum trioxide grams 24 
Potassium permanganate grams 100 
Rhodium trichloride grams 24 
Potassium hexachlororuthenate grams 24 

Hydrogen peroxide liters 2.4 
Calcium oxide liters 12 
Calcium sulfate "drierite" liters 36 
Molecular sieve type 13X liters 36 

Reactor Fuel 

Kilograms of uranium used kilograms 16 32 32 32 

in fuel Ulyr 
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Table 3.1. (contd) 

Alternatives 

Consequence Unit of SNI.JNM-ACRR LANL ORNL INEL 
Category Measure LANUCMR OWRICMR ORRRIRDL PBFffAN 

Operational Wastes 

Low-Level Radioactive cubic meters/yr 7.310 5.210 5.210 5.2 
Liquid 
Low-Level Radioactive cubic meters/yr 49 17.6 68 80 
Solid 

Socioeconomics 

Primary Employment 

Construction/Modifications worker-years 92 92 113 97 
Routine Operations workers 59 45 6.2 59 

Costs 

Construction/Modifications million dollars 19.6 19.6 21.01'> 17.2 
Routine Operations million dollars 12.8 11.0 9.61•> 8.4(g) 

(a) Radiological risk from normal operations or accidents is calculated as the latent cancer fatalities that might result if a radiological exposun 
occurred, multiplied by the estimated frequency of the event. The risk for normal operation assumes a frequency of 1.0 (i.e., the exposure 
is assumed to occur), whereas the risk for accidents is estimated using the combined frequency of the accident and the assumed 
atmospheric conditions (if applicable) for a particular accident scenario. Where the risk of latent fatal cancer is less than I, no cancers 
would be expected to result from a year of operation. 

(b) -Qperational doses for ORNL and INEL are assumed to fall within the range of those estimated for SNL and LANL. 
(c) Accident consequences are conservative estimates that assume no protective actions are taken for offsite members of the public. The 

"Inhalation/External" pathway results correspond to a hypothetical release during a season when no agricultural products for human or 
animal consumption are growing. The "All Pathways" results correspond to a hypothetical release just before harvest, thereby 
maximizing the potential consequences of ingesting contaminated food. Neither analysis assumes protective action such as evacuation, 
sheltering, or interdiction of contaminated food products for the public. 

(d) Minimum values assume 90% recovery of HEU after isotope extraction. Uranium recovery would occur at LANL, and could be 

implemented at other sites. However, consequence analyses presented in Section 5 do not assume uranium recovery at other sites other 
thanLANL. 

(e) Consumption of chemicals for target processing assumes irradiation of targets to a power of 20 kW. At SNL/NM, production rates 
corresponding to I 00% replacement of U.S. needs would likely require processing of a greater number of targets at lower power. In that 
case, the quantity of chemicals used to process the targets would increase by about 40%. 

(f) Liquid waste volume is before solidification. Liquid wastes would be solidified at indicated sites prior to disposal. 
ACRR - Annular Core Research Reactor; CMR - Chemistry and Metallurgy Research Facility; ORRR - Oak Ridge Research Reactor; 
OWR- Omega West Reactor; RDL- Radioisotope Development Laboratory; TRA- Test Reactor Area. 

(g) As explained in Section 5.22, the cost estimates for ORNL and INEL are expected to contain greater than those presented for SNUNM 
and LANL. 
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Table 3-2. Comparison of Alternatives for Mo-99 Production at 100% Production 

Alternatives 

Comparison Unit of SNLINM·ACRR LANL ORNL INEL 
Category Measure LANL-CMR OWR/CMR ORRR/RDL PBFffAN 

Reactor Parameters 

Reactor Power MW Approx. 3MW 8 10 8 

Neutron Flux nlcm'-s 8x!O" lxl014 4xl013 3.7xl013 

Reactor and Target Cooling Natural convection Forced convection Forced convection Forced convection 
(Natural convection ~ 
0.5MW) 

Fuel Utilization 1.052 gms 56 TRIG A elernents/yr 29 fuel elements/yr 36 fuel elements/yr 19 bundleslyr 
U-235 per (3.73 em dia, 75 em long) (7.6 x 7.7cm x 86 em) (slightly larger than (14.7 em x 14.7 em x 
MWD for all sites OWR) 80cm) 

Spent Nuclear Fuel Storage Capacity elements 300 elements current I 091 elements 984 elements 786 bundles 

capacity. Expansion to 1000 
elements possible through 
installation of additional 
spent nuclear fuel racks. 

Current Status Operational Shutdown Shutdown Standby 

Target Power Level kW 

No. of Irradiation Targets Possible !9 at 21 kW at partial 16 (1st phase) Up to 40, to be 19 

production 36 (2nd phase) minimized 
37 at 16 kW at full 
production 

Target Transport Short distance (hundreds of Four miles, sealed casks Short distance (hundreds Several miles, sealed 

ft) closed but unsealed cask of ft) sealed cask cask 

Hot Cells After Irradiation Current hot cells at SNLINM No major modifications No major modifications Cells are adequate, 

about 2,000Ci@ I MeV, 5 needed. 16 cells, needed. 4 cells, I 00,000 but would require 

bays, not completely I 00,000 Ci, 2 small cells Ci. Series-parallel minor modifications. 

segregated, would only be at each end for packaging. vnetilation, single-stage Test Area North has 

used for testing/startup and Series-parallel ventilation HEP A and charcoal 4 cells, I 00,000 Ci, 

some initial production. New as follows: HEPA- beds. series parallel 

bot cells required for full charcoal bed-HEPA- ventilation. 

production. Planned for Holdup volume-two-stage 

100,000 Ci @ I MeV, I cell, charcoal beds-two-stage 

5 segregated bays. Upgrade HEPA. 

to hot cell ventilation reqd for 
operation. Current is single-
train, single-stage filtration. 
Planned for single-state 
series parallel HEP A and 
charcoal bed. 

Schedule (from date of record of 6 months from ROD to initial 13 months from ROD to 24 months from ROD to 22 months from 

decision) production initial production initial production ROD to initial 
production 

28 months from ROD to full 20 months from ROD to 30 months from ROD to 

production. full production full production 28 months from 
ROD to full 

loroduction 
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Table 3-2. ( contd) 

Alternatives 

Comparison Unit of SNL/NM·ACRR LANL ORNL INEL 

Category Measure LANL·CMR OWRICMR ORRRIRDL PBFtrAN 

Waste Management Low-level waste stored Cradle-to-grave waste Low-level waste stored Cradle-to-grave 

onsite until shipment for management. No onsite until shipment for waste management. 

disposal at Nevada Test Site. shipping, all waste disposal at Nevada Test No shipping, all 

Liquids solidified. disposed at LANL Site. Liquids waste disposed at 

facilities. Solid waste solidification. INEL facilities. 

crusher minimizes Uquid low-level 

volume. Uquids waste treated and 

solidified. stored onsite. 

Isotope Production History on Site None 50 years isotope 50 years isotope 35 years isotope 

production experience. production experience. production 

20 years medical isotope 50 years medical isotope experience. 

production experience. production experience. 

Received FDA official Received FDA official 

certification of "Drug certification of "Drug 

Establishment" in August Establishment" in August 

1991. 1991. 

Other Issues DOE Preferred Alternative. Many redundant hot cells PBF lease agreement 

Must maintain ACRR to be for online backup. Target in place Idaho Brain 

available to DOE Defense fabrication process Tumor Center for 

Programs to utilize in times developed and in place at Boron Neutron 

of national emergency to LANL. Uranium Capture Therapy. 

address national security recovery from target Idaho Brain Tumor 

concerns. wastes established from Center interested in 

previous programs. shared cost venture. 

ACRR. Annular Core Research Reactor; CMR- Chemistry and Metallurgy Research Facility; ORRR- Oak Ridge Research Reactor; OWR- Omega West Reactor; 

RDL- Radioisotope Development Laboratory; PBF- Power Burst Facility; TAN- Test Area North; ROD- record of decision. 
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4.0 Affected Environment 

This section describes the affected environment at each of the alternative sites being considered for the 
production of molybdenum-99 (Mo-99). Aspects of the affected environment discussed include land use, 
socioeconomic environment, cultural resources, aesthetic and scenic resources, geologic resources, air 
quality, water quality, ecological resources, noise, transportation, occupational and public health and 
safety, site services, and waste management. 

For the reader's convenience, discussion of each of the four alternative sites begins with an overview of 
the site. Further detail is then provided in subsequent sections where such detail is necessary or appro
priate for explaining environmental impacts. Additional descriptive information for each site can be found 
in referenced source documents. 

4.1 Sandia National Laboratories-Albuquerque 

4.1.1 Overview 

This overview section describes the affected environment for the Annular Core Research Reactor and 
associated hot cell facilities that are located in Technical Area V within Sandia National Laboratories/New 
Mexico (SNLINM) on Kirtland Air Force Base in Albuquerque, New Mexico. 

The city of Albuquerque is located in Bernalillo County in north-central New Mexico (Figure 4-1). 
The Sandia Mountains rise steeply immediately north and east of the city, and the Manzano Mountains are 
to the southeast. The Rio Grande runs southward through Albuquerque and is the major river traversing 
central New Mexico. 

Major transportation services are provided by the Albuquerque International Airport and interstate 
highways I-40 and I-25. Other significant regional highways include U.S. 60 and U.S. 285. 

The closest Native American population is about 13 km (8 mi) southwest of the Annular Core 
Research Reactor site. All other areas within a radius of 6.0 km (3.7 mi) are under the control of 
SNLINM, except a small area immediately east of SNL/NM, which is within the Albuquerque city limits. 
The Annular Core Research Reactor is an existing facility within a developed area, and no archaeological 
or Native American resource properties would be affected by use or upgrade of this reactor. The facility is 
unlikely to be eligible for inclusion on the National Register of Historic Places. 

Seismically, the Albuquerque area is characterized as a region of high activity but relatively low mag
nitude and intensity. Statistical studies show that a non damaging earthquake (Modified Mercalli Intensity 
less than III) may be expected every 2 years, with a damaging event every 100 years. 
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Figure 4-1. Location of Albuquerque, New Mexico and Surrounding Areas 
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The total1993 population dose within an 80-km (50-mi) radius surrounding SNL/NM was calculated 
to be 0.027 person-rem from SNLINM operations, compared with 57,000 person-rem from external 
exposure to natural background radiation. Current operation of the Annular Core Research Reactor 
releases approximately 218 Ci/yr of argon-41. The dose calculated for maximum capacity is less than 
0.1 mrernlyr to the maximally exposed individual at the KAFB. 

The SNLINM produces low-level radioactive and low-level mixed waste. These wastes are generated 
at SNL/NM in technical and remote test areas as the result of research, development, and technology 
activities. Low-level mixed wastes at SNLINM include radioactively contaminated oils and solvents, 
radioactively contaminated or activated lead, or other heavy metals. 

4.1.2 Land Use 

4.1.2.1 Albuquerque Area 

The Albuquerque metropolitan area is divided into quadrants, with the city occupying all land from the 
southwest quadrant clockwise through the northeast quadrant. Resources and facilities within 
Albuquerque include the University of New Mexico and other post-secondary schools, numerous shopping 
and residential areas, several museums, and recreational areas along the Rio Grande and within the nearby 
mountains. Major transportation services are provided by the Albuquerque International Airport and 
Interstates 40 and 25. Adjacent to the city, in the southeast quadrant, is KAFB, which includes the 
SNLINM. KAFB shares runways and other flight facilities with the Albuquerque International Airport. 
Nearby communities include Rio Rancho and Corrales to the northwest, Sandia Pueblo to the north, and 
Isleta Pueblo, Los Lunas, and Belen to the south. 

4.1.2.2 Sandia National Laboratories 

The SNLINM is located on DOE-owned land within the KAFB installation (Figure 4-2) and covers 
approximately 210 km2 (81 me). The SNLINM facilities occupy about 96 km2 (37 mi2

), of which 11.3 
km2 (4.4 n.i2

) are DOE-owned land. 

Research activities at SNLINM are organized by function and are centered within one or more of the 
five technical areas and one test area that have been established. These areas and uses are 

• Technical Area 1: Administration, site support, technical support, component development, research, 
energy programs, microelectronics, defense programs, and exploratory systems. 

• Technical Area II: Testing of explosive components. See figures in Section 4.1.11.1. 
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• Technical Area IV: Applied pulsed-power sciences, such as x-ray, gamma-ray, and particle-beam 
fusion accelerators that are used to simulate nuclear weapon effects; research on inertial-confinement 
fusion and particle-beam weapons. See figures in Section 4.1.11.1. 

• Technical Area V: Research and testing of various materials, such as electronics, in a nuclear 
environment provided by low-power nuclear reactors. The Annular Core Research Reactor and 
associated hot cells are located within this area. 

• Coyote Test Field: Various test activities on land parcels scattered throughout Coyote Test Field. 
These parcels are on 1- to 5-year land-use permits from the U.S. Air Force. 

4.1.2.3 Technical Area V 

Technical Area V, which contains the Annular Core Research Reactor, slopes toward the Rio Grande 
and is situated on a slight ridge that has numerous small canyons (arroyos). One arroyo of significance, 
Arroyo del Coyote, is about 0.8 km (0.5 mi) east of the complex, running southeast to northwest and 
emptying into Tijeras Arroyo. About 3 km (1.9 mi) to the north of Technical Area V, the topography is 
dominated by Tijeras Canyon. Routine access to the Technical Area V complex is provided by a paved 
road from Pennsylvania Street. Normal access to the area can be restricted. The shortest distance between 
the city limits and the Technical Area V complex is about 2 km (1.2 mi) (Massey and Coats 1995). 

4.1.3 Socioeconomic Environment 

4.1.3.1 Demographic Characteristics 

The population center of major concern is metropolitan Albuquerque. The 1993 U.S. Department of 
Commerce figures indicate 506,700 people live in Bernalillo County. The majority of the population in 
the county is white, accounting for 76.8% of the total, with 3.4% Native Americans, 2.8% Black, 1.6% 
Asian, and 15.4% various other origins. People of Hispanic origin of all races account for 37.1% of the 
total population. Approximately 63% of the population is between 18 and 65 years of age, while 26% is 
under 18 years of age. Over 80% of the population has a high school education, and 26% has a college 
degree. 

The 1990 median household income for Bernalillo County was $27,382 and 1990 per capita income 
was $19,854. The county's median household income is just below the state average of $27,623. 
Approximately 10.9% of the total number of families in Bernalillo County lived under the poverty line 
at the time of the 1990 census. 

4.1.3.2 Economic Base 

The SNL/NM is located in a major metropolitan area surrounded by a local economy that has 
generated an increasingly higher level of personal income. Total personal income has grown by 22.7% 
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from 1990 to 1993 to a total annual of $10.06 billion. By far, the largest contributor to personal income 
has been the services industry, accounting for 28% of the total, followed by government and government 
enterprises at 17%. The rest of the sectors of the economy are below the 10% level. During the same 
period, significant growth was experienced by various other sectors. For example, in 1993 the mining 
industry generated $7.2 million dollars, which represented a 58% increase over its 1990 level. At the 
same time, the construction, services, and retail trade sectors experienced growth rates greater than 25%. 

The private sector accounts for 63% of total income generated; the remaining 37% comes from the 
federal civilian, military, government and government enterprises, and state and local government sectors. 
Within the governmental sectors, the largest contributor is government and government enterprises with 
50% of this share. 

Total 1993 employment in Bernalillo County was estimated at 336,688 jobs, representing an average 
growth of 7% from 1990. SNL/NM is a major source of employment in Bernalillo County. In 1993, of 
the total labor force employed in Bernalillo County, 86% were salaried employees. The services industry 
was the largest employer, accounting for 33% of the total (see Table 4-1). Total unemployment was 
recorded at 5.2% in 1991. 

Table 4-1. Employment by Major Industry for Bernalillo County 
(number of jobs) 

Sector 1990 1993 

Agriculture, Forestry, Fishery Services 1,902 2,064 

Mining 1,180 1,074 

Construction 16,688 19,461 

Manufacturing 22,990 23,676 

Transportation and Public Utilities 13,842 13,852 

Wholesale Trade 15,999 17,033 

Retail Trade 54,832 58,999 

Finance, Insurance, and Real Estate 24,885 24,477 

Services 100,517 112,283 

Government and Government 61,428 63,081 
Enterprises 

Federal, Civilian 14,087 14,489 

Military 7,567 7,200 

State and Local 39,774 41,392 

(a) Source: DOC 1994d. 
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4.1.4 Cultural Resources 

Because the Annular Core Research Reactor is an existing facility in a greatly modified landscape, no 
archaeological or Native American resource properties would be affected by the upgrade or use of this 
reactor. The facility itself was originally constructed in 1967 and now houses a second-generation reactor 
that replaced a predecessor. Because of a lack of the original integrity and its relatively recent vintage, the 
facility is an unlikely candidate for inclusion on the National Register of Historic Places. 

4.1.5 Aesthetic and Scenic Resources 

The topography of the Albuquerque area and the proximity of the Sandia and Manzano mountains 
afford a nearly unrestricted view of mountain scenery from Albuquerque. The view to the south from 
the city consists partially of KAFB, Albuquerque International Airport, and SNL/NM facilities, as well as 
some open rangeland. Development of the U.S. Air Force and SNL/NM facilities has had a significant 
impact on the landscape south of Albuquerque. 

4.1.6 Geologic Resources 

This section summarizes the physiography, geology, and seismic hazards at the SNL/NM. A more 
detailed summary of these subjects can be found in SNLA (1993a). 

4.1.6.1 General Geology 

Physiography. The SNL/NM is contained entirely within the boundaries of the KAFB. The KAFB is 
located on the eastern edge of the Albuquerque-Belen Basin, one of the largest of a series of north-south 
aligned basins in the Rio Grande trough (Figure 4-3). Elevations range from 1500 m (4920 ft) at the Rio 
Grande River to 2435 m (7988 ft) at the Manzano Lookout Tower in the Manzano Mountains. The 
western two-thirds of the area is relatively flat, sloping gently westward toward the Rio Grande. 

Geology. A detailed description of the geology of this area is found in SNLA ( 1990, 1993a). 

Structure. SNL/NM and KAFB lie directly over the intersection of several major faults along the 
eastern boundary of the Albuquerque-Belen Basin (SNLA 1993c). These fault systems include the 
Manzano, Hubbell Springs, Sandia, and Tijeras faults (Figure 4-4). For more detailed information, refer to 
SNLA (1993b and 1993a). 

Soils. Well-drained loamy soils dominate throughout the Albuquerque Basin, with minor amounts 
of gravelly and stony soils along arroyos and on mountains (SNLA 1993a). Description of the soil 
associations in Bernalillo County and parts of Sandoval and Valencia counties, New Mexico, can be 
found in USDA-SCS (1977). 
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Figure 4-3. Location of the Albuquerque-Belen Basin (SNLA 1993a) 
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Figure 4-4. Fault Zones Near Sandia National Laboratories/New Mexico (SNLA 1993b) 

4.1.6.2 Mineral Resources 

Sand and gravel deposits are ubiquitous to the Albuquerque-Belen Basin. The known resources 
exposed on the SNLIKAFB are limited to industrial minerals, primarily quarry sands and gravels. 

4.1.6.3 Site Stability 

SNL/KAFB lies in the Uniform Building Code 2B seismic hazard area (DOE 1995b ). This 
classification implies frequent moderate damage that corresponds to a Richter scale magnitude of 5 to 6. 
Horizontal accelerations that are typical of these magnitudes range from 0.07 to 0.3 g. Seismically, the 
Albuquerque area is characterized as a region of high activity but relatively low magnitude and intensity 
and has been relatively stable for a long period of time. For more information on seismicity, refer to DOE 
(1993a), Massey and Coats (1995). 
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4.1. 7 Air Quality 

The climate and meteorology of the site are typical of a high desert plateau (Culp et al. 1993). A brief 
characterization of the climate is presented in Appendix D. 

4.1.7.1 Nonradiological Air Quality 

The SNL/NM is located within the Albuquerque-Mid Rio Grande New Mexico Intrastate Air Quality 
Control Region (DOE 1993b ). Ambient air quality is regulated by the Albuquerque/Bernalillo County Air 
Quality Control Board (SNLA 1993b ), which also monitors compliance with federal and state air quality 
regulations. Air quality in the city of Albuquerque is generally good. 

During many winter nights (those characterized by clear skies and light winds), a low-level atmo
spheric inversion can form, trapping pollutants near the surface in the metropolitan area. This inversion 
can create periods of poor air quality. Pollutant emissions of carbon monoxide (CO) and particulate matter 
(PM10) can be a concern under these conditions. 

Primary sources of these pollutants are mobile vehicle exhaust and woodburning (DOE 1993a). 
Carbon monoxide levels have exceeded U.S. Environmental Protection Agency ambient air quality 
standards ( 40 CFR 81.332) on occasion. Visibility degradation can also be a problem in the region 
(SNLA 1987). 

Air quality under ambient conditions at SNL/NM is shown in Table 4-2. This table compares 
SNL/NM maximum ambient background concentrations in air with the most stringent Ambient Air 
Quality Standards. Data on maximum background concentrations are from air quality monitoring in 
the vicinity of SNL/NM during 1991 and 1994. With the exception of ozone, baseline air quality 
concentrations at SNL/NM do not exceed any applicable guidelines or regulations. Principal sources 
of criteria air pollutants at SNL/NM are the steam plant, paint shops, toxic machine shop, process 
development laboratory, and the emergency diesel generator plant at Technical Area I. Explosives 
testing at Technical Area II is also a significant source (DOE 1993a). Other emissions include fugitive 
particulate emissions from waste-burial activities, other process emissions, vehicular emissions, and 
temporary emissions from various construction activities. 

4.1.7.2 Radiological Air Quality 

Calculations indicate that small quantities of hydrogen, nitrogen, oxygen, argon, krypton, and xenon 
were released to the atmosphere as a result of SNL/NM 1993 operations. Eight facilities at SNL/NM 
reported releases of airborne radionuclides during 1993 (Culp et al. 1994). A total of 3.2 Ci of argon, 
0.62 Ci of nitrogen, 0.012 Ci of oxygen, and 1.9 Ci of hydrogen were released as a result of SNL/NM 
activities in 1993. The radioactive air emissions at SNL/NM were so small, they were not measurable with 
the existing monitors at those facilities. Therefore, the radionuclide release data are calculated based on 
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Table 4-2. Comparison of Air Quality Standards and Maximum 
Concentrations at Sandia National Laboratories 

Most Stringent Regulation Maximum Background 
Pollutant Averaging Time or Guideline (Jlglm') Concentration (Jlgfm')<•> 

Carbon Monoxide (CO) 8-h 10.000<•> 7600(<) 

1-h 15,000(b) 13,700 

Hydrogen Sulfide (H2S) 1-h 14(b) (d) 

Lead (Pb) Calendar qtr. J.s<n (d) 
30-Day 3.00) 0.084") 

Nitrogen Dioxide (N02) Annual 94(b) (g) 
24-h 188(b) 77(1) 

Ozone (03) 1-h J18(b) 1921'lf96(i) 

Particulate Matter Annual som 36(') 
(PMw)<•> 24-h 15o<n 104(')/66") 

Sulfur Dioxide (S02) Annual 52(b) 4(i) 

24-h 262(b) J6(i) 

3-h Boo<n 22(i) 

Total Reduced Sulfur 1-h 4(b) (d) 

Total Suspended Annual 60(b) (d) 
Particulates 30-d 90(b) (d) 

7-d JIO<•> (d) 
24-h 150(b) (d) 

Hazardous Air Pollutants and Other Toxic Compounds: 

1,1,1-Trichloroethane 8-h 1 (d) 

Acetone 8-h 5900(b) (d) 

Amyl Acetate 8-h 5300(b) (d) 

Hydrogen Chloride 8-h 70(b) (d) 

Isopropyl Acetate 8-h 9500(b) (d) 

Isopropyl Alcohol 8-h 9800(b) (d) 

Methyl Alcohol 8-h 2600(bl (d) 

Methylene Chloride 8-h 2610(b) (d) 

Toluene 8-h 3750(b) (d) 

Trichloroethylene 8-h 250(b) (d) 

Trichlorotrifluoroethane 8-h I (d) 

Xylene 8-h 4350(b) (d) 

(a) Maximum of the concentrations as provided from the ambient air quality network 
(b) State standard (20 NMAC) 
(c) Ambient air quality monitoring data for 1991 
(d) Data unavailable 
(e) Not estimated because potential release is negligible 
(f) Federal standard (40 CFR 50) 
(g) Data not representative 
(h) Particulate matter less than 10 microns in diameter 
(I) Ambient air quality monitoring for 1994 from the SNUNM Clean Air Network 
(j) City of Albuquerque/Bernalillo County Ambient Air Quality Standard (20 NAMC 11.01) 

December 1, 1995 
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theoretical parameters, such as reactor operating power and the generation rates per unit power for activa
tion products and noble gases (such as argon) from the reactors in Technical Area V. 

4.1.8 Water Quality 

This section summarizes the surface water and groundwater resources at SNL/NM. Additional infor
mation is available in SNLA (1993b and 1993a). 

4.1.8.1 Surface Water 

The major surface water feature of the Albuquerque area is the Rio Grande, which flows southward 
with an annual average flow of 9.0 x 109 m3 (730,000 acre-feet) (SNLA 1993c). The Rio Grande is 
located approximately 11 km (7 mi) west of SNL/KAFB. The major surface drainage feature is the Tijeras 
Arroyo, which flows westward from the Sandia and Manzano mountains to the Rio Grande. Arroyo del 
Coyote, Tijeras Arroyo, and all other surface water features at SNUKAFB are ephemeral streams, with the 
exception of small portions of Arroyo del Coyote, near Coyote Springs, and G Spring, which are 
intermittent. 

Floods in the Albuquerque area usually occur between May and October during high-intensity thun
derstorms (SNLA 1993c). During heavy precipitation, the arroyos effectively collect runoff from the 
mountains and divert surface flow away from the area. Floods in Tijeras Arroyo and Arroyo del Coyote 
are characterized by high peak flows, small volumes, and short durations. The heaviest precipitation to 
date in this area has not produced general flooding in Technical Area V, which is the location of the 
Annular Core Research Reactor. 

4.1.8.2 Groundwater 

The hydrogeology within the vicinity of the Annular Core Research Reactor east of the faults is poorly 
understood because there are few wells, and the geology between the faults and the canyons of the 
Manzanita Mountains is complex (DOE 1988). The valley floor consists of unconsolidated and semi
consolidated sands, gravels, silts, and clays of the Santa Fe Formation (SNLA 1993c ). 

4.1.9 Ecological Resources 

The Annular Core Research Reactor is located in a highly developed area. Consequently, few natural 
ecological features in the immediate area would be affected by the proposed activities; therefore, only a 
brief discussion of ecological resources is provided. 

4.1.9.1 Terrestrial Resources 

The semidesert southwest climate combines with the low water availability to produce many species of 
drought resistant plants, such as cacti and other xerophytes. The mesa vegetation on KAFB consists 
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mostly of grasses and shrubs and is typical of that found in similar habitats in central New Mexico. The 
size and diversity of wildlife populations is thought to be limited by the poor availability of water (DOE 
1993a). Higher elevations contain juniper (Juniperus spp.) trees and cacti. Disturbed areas are often 
invaded by Russian thistle (Sa/sola kali) (Culp et al. 1992). 

4.1.9.2 Aquatic Resources 

Naturally occurring permanent surface water bodies are found in several locations in KAFB, but out
side of SNLINM Technical Areas. The most significant springs include Coyote Springs, Sol se Mete 
Spring, and G Spring (DOE 1995h). The largest of these is only a few acres in extent (Fischer 1990). 
Some artificial ponds are also found within KAFB. Lake Christian is an 0.8-hectare (2-acre) permanent 
pond adjacent to a KAFB testing facility 1.6 km ( 1 mi) northeast of the Inhalation Toxicology Research 
Institute (DOE 1995h). Permanent ponds are also found on the golf course, 1.6 km (1 mi) southeast of 
Technical Area IV. 

4.1.9.3 Wetlands 

A wetland inventory of SNL/NM has been conducted by KAFB. Coyote Springs, Sol se mete Spring, 
and G Spring provide the most significant areas of natural wetlands within KAFB (Fischer 1990). Coyote 
Springs supports a number of cottonwoods and saltcedars, cattails, rushes, and wetland grasses. The other 
springs are located in canyons above Coyote Springs. These have been partially developed and are not 
associated with significant wetland habitat, although they do provide a water source for local wildlife. 

Some artificial ponds also provide wetland-like habitats. These ponds may be used by migratory 
waterfowl in the spring and fall. 

4.1.9.4 Threatened and Endangered Species 

No federally listed threatened or endangered species are known to occur on SNL/NM (DOE 1993a; 
Fischer 1990). Grama grass cactus (Pediocactus papyracanthus), a federal candidate and state-listed 
endangered species, has been reported in grasslands on KAFB. The peregrine falcon (Falco peregrinus) 
and the spotted bat (Euderma maculatum), both federal candidate and state-listed endangered species, 
could potentially occur in the mountainous areas of KAFB surrounding SNL/NM, but the likelihood is low 
because of the poor quality habitat for these species. 

4.1.10 Noise 

The potential for noise to result in community complaints depends on terrain, vegetation, and existing 
noise levels. In undeveloped areas, noise levels may range from 30 to 40 dB(A). At industrial locations, 
background noise levels range from 50 to 70 dB(A) and are largely influenced by traffic. Community 
noise regulations apply at the site or facility boundary. Background noise levels for the Annular Core 
Research Reactor are dominated by traffic and industrial activities. 
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4.1.11 Transportation 

This section describes the regional and local transportation infrastructure affected by the alternatives 
involving SNL/NM. Included are descriptions of the highway and air transportation infrastructure that 
would be used to support production of Mo-99 at SNL/NM. No rail shipments are planned at SNLINM to 
support production of Mo-99. 

4.1.11.1 Roadways 

Regional and local transportation routes are shown in Figures 4-5 and 4-6. Interstate 40 runs approxi
mately east-west through Albuquerque and is approximately 1.6 km (1 mi) north of the SNL/NM site 
boundary at its nearest approach. Interstate 25 runs approximately north-south and is approximately 
2.6 km (1.6 mi) west of the SNLINM site boundary at its nearest approach. Other significant regional 
highways include U.S. 60, approximately 40 km (25 mi) south of SNL/NM, and U.S. 285, approximately 
44 km (28 mi) east of the site. 
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Figure 4-5. Major Transportation Services Near Sandia National Laboratories/New Mexico 
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Figure 4-6. Local Transportation Routes Near Sandia National Laboratories/New Mexico 

4.1.11.2 Airports and Air Traffic 

The Albuquerque International Airport shares runways and other flight facilities with KAFB, forming 
an integral unit, and consists of all the private and commercial facilities located at the westernmost part of 
the airfield complex. The airport terminal and maintenance facilities are located 9.3 km (5.8 mi) northwest 
of the Technical Area V complex, where the activities associated with the proposed action would occur. 
This area is controlled by civil authorities, and the SNL/NM Emergency Plan provides for proper and 
timely cooperation with those authorities. 
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Final isotopic products would be transported by truck from SNL/NM to the airport's air freight area 
located south of the passenger terminal, across the main east-west runway. Product casks would be 
transported on KAFB using the Air Force access road south of the main east-west runway. No runways 
would be crossed because access and perimeter roads woukl be adequate. The Albuquerque International 
Airport has a limited nnmhP.r of direct flights (passenger or cargo) to Boston, Chicago, and St. Louis where 
the medical isotope distributors are located; therefore, shipments would be transported to distribution air 
freight hubs connecting with each of these cities. Figure 4-5 shows the location of Albuquerque 
International Airport with respect to the SNL/NM and interconnecting roadways. Air traffic data were not 
available for the airport and the distribution hubs. 

4. 1 . 12 Radiological Public Health and Safety 

This section describes radiological exposures to members of the community and to workers at 
SNL/NM. 

4. 1. 12.1 Current Radiological Environment 

An Environmental Radiological Monitoring Program has been maintained at SNL/NM since 1959. 
The program staff collect soil, arroyo sediment, vegetation, and water samples that are analyzed according 
to established plans and procedures. In addition to these sampling and monitoring activities, another 
program that began in 1981 uses thermoluminescent dosimeters to measure ambient levels of external 
gamma radiation at each major facility. The thermoluminescent dosimeter monitoring locations are also 
present around the SNL/NM perimeter and at locations in the surrounding community. 

The National Emission Standards for Hazardous Air Pollutants (NESHAP) maximally exposed indi
vidual was determined to be located at the KAFB Underground Munitions Storage Center facility on 
KAFB. As shown in Table 4-3, the maximum effective dose equivalent calculated for this location was 
0.0016 mrem per year (mrem/yr), or 2% of the 0.1 mrem/yr dose that would require continuous monitoring 

I 

Table 4-3. Estimated Public Radiation Exposure from SNLINM Activities 
(population within 80 km [50 mi] of SNL/NM) 

I 1991 I 1992 I 1993 

*MEl effective dose equivalent 0.0014 mrem 0.0034 mrem 0.0011 mrem 

% of 10 mrern/yr dose limit 0.01% 0.03% 0.02% 

Total population collective dose from 0.018 person-rem 0.020 person-rem 0.027 person-rem 
operations 

Total population collective dose from 180,000 person-rem 180,000 person-rem 180,000 person-rem 
natural background 

* MEl - Maximally exposed individual 

I 
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by NESHAP. The total population dose within the 80-km (50-mi) radius surrounding SNL/NM was 
calculated to be 0.027 person-rem during 1993 from SNL/NM operations, compared with 57,000 person
rem from external exposure to natural background radiation and 180,000 person-rem from all natural 
sources including radon. The 1990 U.S. Census figures indicate that 385,000 people live within the city 
limits, and more than 480,000 live in the metropolitan statistical area. 

Argon is produced and released from operations of the Annular Core Research Reactor. The maxi
mum reactor power for the Annular Core Research Reactor is estimated at 1.06 x 107 MJ/yr. Power pro
duction at that rate would release 218 Ci/yr of argon (LATA 1991). Although the Annular Core Research 
Reactor does not currently operate at maximum capacity, the dose calculated for maximum capacity is less 
than 0.1 mrem/yr to the maximally exposed individual at the Kirtland Underground Munitions Storage 
Complex (closest to the source). 

Current emissions from the Hot Cell Facility result from disassembling nuclear components. Only 
gases are released on a routine basis. A potential release is based on a release fraction of 1 x 1 o-6 for bulk 
solids, 1 x 1 o-3 for particulate, and 1.0 for gaseous materials. For the Hot Cell Facility, it is assumed that 
all of the fuel material is solid except for gaseous iodine, tritium, and krypton. For maximum capacity, the 
calculated dose for the maximally exposed individual at the Kirtland Underground Munitions Storage 
Complex, located 0.62 km (1 mi) northwest of Technical Area V, is 2.1 x 10-3 mrem/yr (LATA 1991). 

4.1.12.2 Present Radiological Exposures of Workers in Technical Area V 

Table 4-4 shows the radiological doses received by personnel working in the Annular Core Research 
Reactor/Hot Cell Facility area during 1993 and 1994. For comparison, the annual allowable dosages for a 
radiological worker are set by DOE at 5 rem and 50 rem for full body and extremity dosages, respectively. 
The SNL/NM has set an administratively controlled limit of 500 mrem/y for a radiation worker. 

1 Table 4-4. Radiation Doses Received by Personnel Working at the Annular Core Research 

1994 Dose 
(9 months) 

13 Workers 

Minimum 

Maximum 

Average 

Reactor/Hot Cell Facility Area During 1993 and 1994 (data from Monthly Exchange 
Dosimetry Reports, Radiological Protection Department, Dept. 6521, SNL/NM) 

1993 Dose 
Rem (12 months) Rem 

Whole Body Skin Extremity 12 workers Whole Body Skin Extremity 

0.010 0.010 0.010 Minimum 0.034 0.034 0.096 

0.519 0.748 1.695 Maximum 0.418 0.677 1.465 

0.177 0.231 0.351 Average 0.112 0.182 0.474 

4 workers with no dose I worker with no dose 
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4.1.13 Site Services 

Electricity is supplied to SNL/NM and much of southeast Albuquerque through the Public Service 
Company of the New Mexico switching station on Eubank Boulevard in Albuquerque. Voltage is stepped 
down through transformers to two subtransmission voltages, 46 kV and 115 kV, for distribution through 
five subtransmission feeders. 

KAFB is responsible for the overall natural gas system for the base. The distribution system is owned 
by DOE and operated by SNL/NM. Natural gas is purchased from KAFB, which buys it commercially. 
Fuel oil is stored for refueling remote-site tanks and for emergency supply to the steam plant. The steam 
plant supplies steam for space heating, hot water converters, absorption chillers, and processes. 

The SNL/NM is responsible for the water collection system at its technical areas and in the Coyote 
Test Field; KAFB is responsible for the system base-wide. The existing resource requirements are 
summarized in Tables 4-5 and 4-6. 

Table 4-5. Existing SNL/NM Utility Resource Requirements 

Average Daily 
Utilitv Resources Consumption Peak Demand System Capacity 

Electricity 548 MWh 34MW 50MW 

Natural Gas 1,500,000 ft3 250,000 ft3/hr 250,ooo fe!hr 

Water (at SNL/NM) 1,000,000 gal 1400 gpm 2800 gpm 

Water (in Technical Area V) 2,500 gal N/A N/A 

Conversions: To convert gallons (gal) to liters (L), multiply by 3.785. 
To convert cubic feet{fe) to cubic meters (m3

), multiply bv 0.028317. 

Table 4-6. Existing SNL/NM Chemical Resource Requirements 

I Chemical Resources I Total Annual Consum~tion I Storage Ca~acit;y I 
Nitrogen 720,000 gal 72,000 gal 

Argon 400,000 gal 46,000 gal 

Hydrogen l,152,ooo £e 76,ooo fe 

Oxygen 5,330,000 ft3 533,ooo £e 

Conversions: To convert gallons (gal) to liters (L), multiply by 3.785. 
To convert cubic feet (ft3

) to cubic meters (m3
), multiply by 0.028317. 
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4.1.14 Waste and Spent Nuclear Fuel Management 

Each waste management portion of Section 4.0 summarizes the various wastes generated and stored at 
each of the sites considered in this environmental impact statement. Volume production rates, as well as 
storage or disposal methods, are addressed. The goal is to provide a general overview of current site 
conditions, thus providing a foundation upon which impacts can be determined. Categories discussed are 
spent nuclear fuel, low-level waste, and low-level mixed waste. Waste volume production rates for 
medical isotope production and the impacts associated with each alternative are addressed in Section 5.14. 

4.1.14.1 Introduction 

Radioactive waste at SNL/NM is generated in both technical and remote test areas from research, 
development, and technology activities. Most of the waste consists of contaminated equipment, combus
tible decontamination materials, and cleanup debris. SNL/NM does not currently generate high-level 
waste. Radioactive waste is managed by the SNL/NM Radioactive Waste Management Program. 

4.1.14.2 Spent Nuclear Fuel 

Facilities at SNL/NM currently store and generate relatively small quantities of spent nuclear fuel. 
These facilities include the Manzano Storage Structures, the Annular Core Research Reactor, the Sandia 
Pulse Reactor II and III and Critical Assembly, Hot Cell Facility and the Special Nuclear Materials Storage 
Facility. The SNLINM reactors operate as needed on a low duty cycle, so the fission product inventories 
remain low and the fuel loading lasts for the life of the reactor, thus eliminating routine generation of spent 
nuclear fuel. The quantity of spent nuclear fuel at SNL/NM in 1995 was estimated at 440 kg (heavy 
metal). Except for a few broken plates that are in storage, the fuel at SNL/NM is still in use in the reactors 
(DOE 1995g). 

4.1.14.3 Low-Level Radioactive Waste 

All low-level wastes and mixed wastes at SNLINM are temporarily stored in DOE-approved containers 
above ground. All low-level waste packages will be transported by commercial carriers to the Nevada Test 
Site for disposal. In 1991, SNL/NM generated approximately 15,746 L (4160 gal) of liquid low-level 
waste and 10m3 (13 yd3

) of solid low-level waste (DOE 1993a). SNL/NM currently generates approxi
mately 70.8 m3 (2500 fe) of uncompacted low-level waste each year (Massey and Coats 1995). 

4.1.14.4 Low-Level Mixed Waste 

Low-level mixed wastes at SNL/NM include radioactively contaminated oils and solvents, radio
actively contaminated or activated lead, or other heavy metals. Other mixed wastes may be generated as a 
result of defense research testing. Completion of the Radioactive and Mixed Waste Management Facility 
is expected in 1996. This facility will provide a centralized packaging and storage facility for low-level 
waste and mixed waste. In 1991, SNL/NM generated approximately 1820 L ( 480 gal) of liquid mixed 
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waste and 3m3 (4 yd3
) of solid mixed waste (DOE 1993a). The SNL/NM has an approximate cumulative 

volume of 66.1 m3 (86 yd3
) of low-level mixed waste that is made up mostly of radioactive asbestos (DOE 

1994b). 

4.2 Los Alamos Environment 

4.2.1 Overview 

Los Alamos National Laboratory (LANL) 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. 

Land use in the general region consists of several small communities including Los Alamos and sev
eral recreation areas. The surrounding land is largely undeveloped with large tracts of public land north, 
west, and south of LANL. Nearby recreational areas include Bandelier National Monument and Santa Fe 
National Forest. 

Major public roads used at LANL include state roads 4, 501, 502, and Pajarito Road. The highway 
route from Albuquerque consists of Interstate 25 to Santa Fe, U.S. Highway 84 from Santa Fe to Pojoaque, 
and New Mexico State Highway 4 from Pojoaque to Los Alamos. New Mexico state highways 14 and 44 
are also significant roadways in the region surrounding LANL. 

Technical Area 2 (TA-2), the location of the Omega West Reactor, is located just south of the town of 
Los Alamos in the bottom of Los Alamos Canyon between two mesas. The north mesa is the location of 
the Los Alamos townsite, and the south mesa is the location of the main LANL technical area. The bottom 
of the canyon is wooded and relatively flat. A small ephemeral stream that runs through the bottom of the 
canyon is normally dry except for short periods during spring snowmelt runoff and after summer thun
derstorms. Flash floods from heavy thunderstorms are possible at Los Alamos, especially affecting 
arroyos, canyons, and low spots. 

Approximately 60% of LANL lands have been inventoried for archaeological and historical cultural 
resources, and over 1500 sites have been recorded. None of these archaeological sites exists in or adjacent 
to the Omega West Reactor facility. The reactor itself has not been fully evaluated and recorded as a 
historical structure. The significance of the facility for inclusion in the National Register of Historic Places 
has not been completed. 

Three fault zones are located in the LANL area: the Pajarito, Rendija Canyon, and Guaje Mountain 
faults. Although all three faults are geologically young, recent investigations of the faults suggest they are 
capable of producing future earthquakes. Seismic ground motion and shaking could affect the site stability 
at LANL through the erosional retreat of the cliffs forming mesa rims. During the past 500,000 years, 
several faults in the Los Alamos area are suspected of having produced seismic events with a magnitude of 

Volume I, MIPP- EIS 4.20 Affected Environment 



Ill 

6.5 to 7.8 on the Richter scale. Some evidence suggests that a single earthquake with a magnitude close to 
5.5 has occurred in the Los Alamos area during the past 150 years. 

Air samples are routinely collected from within the laboratory boundary, from nearby residential and 
community areas, and from the surrounding areas up to 80 km (50 mi) from the laboratory. Tritium and 
uranium-235 concentrations in 1992 were highest onsite, decreased slightly at the site perimeter, and were 
lowest at regional locations. Plutonium-238 was not detected away from the site perimeter; while 
plutonium-239,240 was detected only once out of 12 regional samples, and the maximum concentration 
was measured onsite. Americium-241 was seen in 40% of the regional samples, but its highest 
concentration was measured onsite. 

The total cumulative mass of spent nuclear fuel (as of 1994) at LANL consists of approximately 
86 elements. The total cumulative volume of retrievably stored transuranic waste (as of 1993) was 
10,810.9 m3 (14,134 yd3

) for contact handled and 91.3 m3 (119 yd3
) for remote handled. Many areas 

throughout LANL generate liquid low-level waste. LANL has two onsite liquid low-level waste treatment 
facilities, a chemical treatment and ion-exchange plant, and a chemical treatment plant. As of 1993, the 
cumulative total of low-level waste onsite was 220,700 m3

• 

At LANL, 12 species that may occur that are listed as threatened or endangered by either the U.S. Fish 
and Wildlife Service or the New Mexico Department of Game and Fish. A total of 12 other species are 
considered candidates for inclusion on the federal endangered or threatened list or are considered rare by 
the state of New Mexico. 

4.2.2 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. 

4.2.2.1 Los Alamos National Laboratory 

Los Alamos National Laboratory occupies the southeastern portion of Los Alamos County 
(Figure 4-7). It is bordered by the Santa Fe National Forest to the north and west, the community of 
Los Alamos to the north, Bandelier National Monument to the east and south, the San Ildefonso Indian 
Reservation to the east, and the town of White Rock and the Rio Grande River to the southeast. 

4.2.2.2 Technical Area-2 

The developed acreage of LANL consists of 30 active technical areas (Figure 4-8). The Omega West 
Reactor (T A-2) is located in Los Alamos Canyon between two mesas just south of the town of Los 
Alamos. The reactor is in cold stand-down status with the tank drained and fuel removed. The north mesa 
is the location of the Los Alamos townsite, and the south mesa is the location of the main LANL technical 
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Figure 4-7. Regional Map of Los Alamos National Laboratory and Surrounding Area 
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Figure 4-8. Technical Areas of Los Alamos National Laboratory 
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area. East Jemez Road, the major entry to LANL, runs east-west, about 0.4 km (0.25 mi) south ofTA-2, 
but TA-2 has relatively poor access and is quite isolated. 

Los Alamos Canyon at TA-2 is approximately 410 m (1350 ft) wide at the top and 110m (350ft) 
deep. The canyon sides are very rough and rocky and are partially covered by pine trees, particularly on 
the south side. The bottom of the canyon is wooded and relatively flat for a width of about 60 m (200 ft). 
A small ephemeral stream that runs through the canyon is normally dry except for short periods during 
spring snowmelt runoff and after summer thunderstorms when runoff is sometimes transported beyond the 
site boundary. 

Nearby land use includes trailer storage, a cable television facility, and a landfill. A private, mobile 
home park is located about 0.5 km (0.33 mi) southwest of the site. 

4.2.2.3 Technical Area-3 

Technical Area-3 (TA-3) of Los Alamos National Laboratory is essentially the central business district 
and is similar, in that respect, to a typical city with the usual sights and problems. These similarities 
include high density development, parking and traffic congestion, high land value, multi-story construction 
and redevelopment potential. The dominant land uses within this core area include: administrative and 
technical services; experimental science; physical support and infrastructure; theoretical and computational 
sciences; and special nuclear materials. The main part of the city of Los Alamos lies roughly north to 
northeast ofTA-3, which is served by East James Road (501) that runs east-west, and by north-south 
trending Pajarito Road (See Figure 4.14 ). Designated as an industrial area, the majority of the elaborate 
facilities and personnel is located in TA-3, including the Chemistry and Metallurgy Research Facility 
where a portion of the Mo-99 process would take place. TA-3 is located south of South Mesa and north of 
Twomile Canyon toward the western end of Sigma Mesa. 

The Chemistry and Metallurgy Research Facility is a 51,095 m2 (550,000 fe) reinforced-concrete 
building aligned in a north-south direction. The building contains a waste assay facility at the loading dock 
and a special nuclear material (SNM) vault. Wing 9 of this facility would be involved in the production of 
Mo-99 where target fabrication and post-irradiation hot cell operations to remove the Mo-99 would take 
place. Refer to Section 3.3.1.6 for more details on production activities. 

4.2.3 Socioeconomic Environment 

The LANL is located in north-central New Mexico in Los Alamos and Santa Fe counties, 97 km 
(60 mi) north-northeast of Albuquerque, and 40 km (25 mi) northwest of Santa Fe (Figure 4-7). The 
LANL Office of Community Relations estimates that 91.6% of the LANL employees reside in the tri
county region of Los Alamos, Santa Fe, and Rio Arriba counties (Massey and Coats 1995). 
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4.2.3.1 Demographic Characteristics 

At the time of the 1990 census, the total population of the Los Alamos region of influence was 
151,400. Of the population in the region of influence, 79% is white, with 50.1% having Hispanic back
ground. Native Americans residing in Los Alamos, Rio Arriba, and Santa Fe counties account for 5% of 
the general population. Extending this region to include Sandoval County increases the percentage of 
Native Americans to just under 10% of the general population. Of 12 Native American populations near 
LANL, the closest are the Pueblos of San Ildefonso, Cochiti, Jemez, and Santa Clara. 

Some 62.5% of the total population in the tri-county region is between the age of 18 and 65. Approxi
mately 80.7% of this population has completed high school, and 30.5% has attained a baccalaureate degree 
or higher. A significant difference exists in educational attainment levels within the region. 

The 1990 median and per capita income levels of the population in the tri-county region were $30,408 
and $14,538. Approximately 15% of the tri-county residents fell below official poverty thresholds. 

4.2.3.2 Economic Base 

LANL is the largest employer in this tri-county region. For fiscal year 1993, the LANL payroll for the 
tri-county region was $450 million for 7256 full-time personnel (Massey and Coats 1995). During the 
same year, LANL spent approximately $220 million in procurement in the tri-county region (Massey and 
Coats 1995). Therefore, $670 million ($450 + $220) in direct income was available for households and 
businesses to make additional purchases of products and services within or outside the tri-county region. 
A description of employment by economic sector within the tri-county region is provided in Table 4-7. 

The average annual employment in the tri-county region during calendar year 1993 included 71,776 
workers who earned a total of $1.82 billion in wages (New Mexico State Department of Labor 1994 ). At 
the sector level, employment and wages were highest in the service, state or federal governments (includ
ing LANL), and gross trade sectors of the regional economy. Together these sectors accounted for 76% of 
the employment and 79% of the wages in the regional economy. The unemployment rate for the tri-county 
region as a whole was 5.5%. Employment and wages during 1993 were highest in Santa Fe County, 
followed by Los Alamos and Rio Arriba counties. The unemployment rate in Rio Arriba County during 
1993 was nearly three times that of Santa Fe County and more than five times that of Los Alamos County. 

In fiscal year 1993, LANL paid $41 million in payroll taxes and $6 million in additional tax payments 
within the tri-county region. 

4.2.4 Cultural Resources 

Approximately 60% of LANL lands have been inventoried for archaeological and historical cultural 
resources, and over 1500 sites have been recorded (LANL 1994a). None of these archaeological sites 
exists in or adjacent to either the Omega West Reactor Facility or the Chemistry and Metallurgy Research 
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Table 4-7. Regional Employment Profile (for 1993) 

Economic Sectors Santa Fe Los Alamos Rio Arriba ............ 
Agriculture 364 28 59 451 

Construction and Mining 3,120 170 382 3,672 

Manufacturing 2,016 63 315 2,394 

Transportation and Utilities 1,056 66 268 1,390 

Trade 12,725 1,236 1,480 15,441 

F.I.R.E.<•> 2,311 341 216 2,868 

Services 13,520 4,424 2,331 20,275 

Government 

Federal 1,510 190 455 2,155 

State 9,104 157 493 9,754 

LANL na 7,256 na 7,256 

Local 3,613 1,081 1,426 6,120 

Totals 49,339 15,012 7,425 71,776 

Percent Unemployment 4.3% 1.3% 12.8% 5.5% 

(a) F.I.R.E. is finance, insurance, and real estate. 
(b) na = not available 

Facility in TA-3. The reactor has not been fully recorded and evaluated as a historical structure. 
Preliminary studies to determine the Omega West Reactor's potential as a historic site have been initiated. 

4.2.5 Aesthetic and Scenic Resources 

The topography of LANL affords spectacular views of the surrounding landscape of natural beauty, 
forested mountains, deep canyons, and the Rio Grande Valley. A number of recreational areas are nearby 

(Figure 4-9). Located immediately south of LANL, Bandelier National Monument is a popular public 
attraction. The Jemez Mountains rise above Los Alamos to the west and offer a vast array of scenic attrac
tions. This mountainous terrain in the Santa Fe National Forest offers the public opportunities for fishing, 
hunting, skiing, hiking, swimming, camping, and horseback riding (LANL 1994b). 

4.2.6 Geologic Resources 

This section summarizes the physiography, geology, and seismic hazards at the Los Alamos National 
Laboratory. A more detailed summary of these subjects is found in DOE (1979). 
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Figure 4-9. Land Use for Los Alamos National Laboratory and Surrounding Area 
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4.2.6.1 General Geology 

Physiography. LANL encompasses Ill km2 (43 me) in north-central New Mexico and is located on 
narrow finger-like mesas, whose tops range in elevation from 2377 m (7800 ft) on the flanks of the Jemez 
Mountains to approximately 1890 m (6200 ft) at their eastern termination above the Rio Grande Valley. 
For more information on geology, refer to LANL (1992a). 

Geology. The Pajarito Plateau forms a topographically high area along the western margin of the Rio 
Grande depression (DOE 1979). Sediments eroded from highland masses to the east and west to fill the 
depression and form the sedimentary rocks of the Miocene-Pleistocene aged Santa Fe Group (Figure 4-10). 
For more detailed information, refer to DOE (1979), LANL (1992a and 1993a). 

The Omega West Reactor is located in Los Alamos Canyon, a deep narrow canyon that separates the 
laboratory to the south from the community of Los Alamos to the north. The upper part of the Otowi 
Member of the Bandelier Tuff is poorly exposed in Los Alamos Canyon due to extensive talus and 
colluvium cover (LANL 1993b ). Discontinuous exposures of the Cerro Toledo interval may be observed 
in the lower slopes of Los Alamos Canyon. The primary unit exposed in the slopes and cliffs of Los 
Alamos Canyon is the Tshirege Member. Thick sections of the Tshirege are observable at several loca
tions throughout the canyon and can be seen forming most of the spectacular cliffs throughout the Pajarito 
Plateau. 

JEMEZ MOUNTAINS j 
-N-

PAJARITO PLATEAU 
~ 

WEST EAST 

0 2 3 4miles 

0 2 3 4 5 6 kilometers 

SG95110116.19 

Figure 4-10. Stratigraphy of the Pajarito Plateau (LANL 1993d) 
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Structure. The geologic structure at LANL is dominated by three fault zones: the Pajarito, Rendija 
Canyon, and Guaje Mountain faults (Figure 4-11 ). The Pajarito fault is thought to mark the currently 
active western boundary of the Espanola Basin (Wong et al1995). The Rendija Canyon and Guaje 
Mountain faults are shorter and secondary to the Pajarito fault. Recent investigations of the faults suggests 
that all three faults are geologically young and are capable of producing future earthquakes. The Guaje 
Mountain fault passes directly beneath TA-2 (LANL 1993a). The Rendija Canyon and Guaje Mountain 
faults are exposed just north of Los Alamos Canyon as zones of gouge and breccia up to several meters 
wide with visible stratigraphic offset. For more detailed information, refer to Wong et al. ( 1995) and 
LANL (1993a). 

~ 
-N-

~ 

Rendija Canyon 
Fault 

Water 
Canyon 
Fault 

. . . . . . . . . . . . . 
: . . . . . . 

Bandelier National 
Monument 

0 1 miles 

0 2 kilometers 

Guaje 
Mountain 
Fault 

•• •• ••• •• 

Fault with surface 
expression. Bar and ball 
on downthrown side 

Buried fault (no surface 
expression). Bar and ball 
on downthrown side 

SG95110116.29 

Figure 4-11. Fault Zones Surrounding Los Alamos National Laboratory 
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Soils. Soils mapped in TA-2 are generally poorly developed and are designated as Typic Ustorthents
rock outcrop complex soils (LANL 1993a). Soil covering TA-3 is primarily the Carjo Loam (LANL 
1993c ). Also present in TA-3 are the Tocal and Seaby series soils. A detailed description of these soil 
types can be found in Nyhan et al. (1978). 

4.2.6.2 Mineral Resources 

Sand, gravel, clay, pumice, and tuff resources are ubiquitous to Los Alamos County and the Pajarito 
Plateau (DOE 1979). None of these resources is considered unique to the Los Alamos site, and all are 
available in proximity to the DOE-controlled property. 

4.2.6.3 Site Stability 

Site stability at LANL could be affected by erosional retreat of cliffs and slopes forming mesa rims and 
by shaking during seismic ground motion (DOE 1995i). Erosional retreat of vertical cliffs in Los Alamos 
Canyon near the Omega West Reactor has produced at least 24 separate rockfall incidents from 1944 to 
1993, with debris trapped in rock catchers ranging in size from approximately 140 to 9530 kg (300 to 
21,000 lbs) (McLin 1993). Along the cliffs bordering the canyon, partially detached landslide blocks show 
that mass wasting may occur up to 23m (75ft) from the mesa edge (LANL 1993c). Single failures of this 
scale should be considered feasible along the rim of Los Alamos Canyon, particularly during seismic 
events. Erosional retreat estimates for the cliffs near the Omega West Reactor are on the order of 2 to 
3 cm/1000 years (0.8-1.2 in./1000 years) (McLin 1993), suggesting that seismic shaking may be the critical 
triggering mechanism in major rock falls. 

Studies suggest that several faults in the Los Alamos area have produced seismic events with a mag
nitude of 6.5 to 7.8 on the Richter scale in the past 500,000 years (DOE 1993a). Evidence exists for a 
single earthquake of Richter scale magnitude 5.5 occurring in the vicinity of Los Alamos over the past 
150 years (Massey and Coats 1995). Los Alamos lies on the boundary between Zones I and 2 designated 
by the Uniform Building Code of 1991. LANL facility designs are based on the more restrictive Zone 2 
criteria. In the event of an earthquake typical of Zone 2, the buildings would be expected to remain intact, 
and the distribution systems for water, gas, and other utilities would not be expected to rupture. Evaluating 
the earthquake risk at Los Alamos is based on the results of a study of seismic hazard for DOE sites (Coats 
and Murray 1984 ). The design basis earthquake has a ground surface acceleration of 0.30g and a predicted 
occurrence of once every 5000 years. 

4.2. 7 Air Quality 

Los Alamos has a semiarid, temperate mountain climate. A brief characterization of the climate is pre
sented in Appendix D. 
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4.2.7.1 Nonradiological Air Quality 

Criteria pollutants, such as nitrogen dioxide (N02), carbon monoxide (CO), hydrocarbons, particulate 
matter, and sulfur dioxide (S02) are emitted by facility power plants, steam plants, asphalt plants, and local 
space heaters (Table 4-8). Toxic and other hazardous pollutants are emitted by some site industrial and 
laboratory activities (LANL 1994a). 

The LANL operated or accessed a network of nonradiological ambient air monitoring devices 
(LANL 1994a) to routinely evaluate the background concentration of criteria pollutants, beryllium, acid 
precipitation, and visibility. The measured ambient concentration of all monitored pollutants met all 
applicable state and federal standards. 

Beginning in fiscal year 1995, criteria pollutants were no longer monitored on a routine basis because 
past observed values were low relative to standards. Measurements are to be made on an as-needed basis 
for activities with potential for pollution (Jardine 1995). 

Table 4-8. Nonradiological Ambient Air Monitoring Results in the 
Region of Los Alamos National Laboratory (for 1992) 

New Federal Standards 
Mexico 

Pollutant Averaging Time Unit Standard Prima_rr_ Secondary 

Sulfur Dioxide<•> Annual Arithmetic Mean ppm 0.02 Q.Q3 
24h ppm 0.10 0.14 
3h ppm 0.05 
1 h ppm 

Total Suspended Annual Geometric Mean J..lg/m3 60 
Particulate Matter 30 d J..lg/m3 90 

7d J..lg/m3 110 
24 h(b) J..lg/m3 150(b) 

PMIO(a) Annual Arithmetic Mean J..lg/m3 50 50 
24 h J..lg/m3 150 150 

Ozone<•> 1 h ppm 0.06 0.12 0.12 

Nitrogen Dioxide<•> Annual Arithmetic Mean ppm 0.05 0.053 0.053 
24 h ppm 0.10 
1 h ppm 

Lead Calendar Quarter J..lg/m3 1.5 1.5 

Beryllium<<> 30d J..lg/m3 10 

Heavy Metals 30d J..lg/m3 10 

(a) Measurements made at Bandelier Monitoring Compound. 
(b) Maximum concentration, not to exceed more than once per year. 
(c) Measurement made at Technical Area 52. 
Source: LANL 1994a 

Measured 
Concentration 

0.0005 

0.009 

8 
21 

0.076 

0.002 

0.02 

0.02 
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4.2.7.2 Radiological Air Quality 

Los Alamos National Laboratory supports an ongoing environmental surveillance program, as required 
by DOE Order 5484.1 (DOE 1981) and Order 5400.1. This program maintains routine monitoring for 
radiation, radioactive materials, and hazardous chemicals at the laboratory and in the surrounding region. 
Samples of air particulates, gases, waters, soils, sediments, and foodstuffs are collected for analysis from 
monitoring stations within the laboratory boundary, in nearby residential and community areas, and in 
surrounding areas up to 80 km (50 mi) from LANL. The samples are used to document compliance with 
appropriate standards set by DOE and the U.S. Environmental Protection Agency (EPA 1989a, 1989b). 
Radionuclide concentrations in air samples collected in 1992 from within the LANL boundary, from 
nearby residential and community areas, and from the surrounding areas up to 80 km (50 mi) from the 
laboratory are tabulated in Table 4-9. 

In general, tritium concentrations were highest onsite, decreased slightly at the site perimeter, and 
were lowest at regional locations. Average concentrations of uranium-235 followed a similar pattern. 
The average uranium-238 concentration was highest at regional sampling locations, followed by waste 
sites, onsite, and perimeter locations, respectively. Plutonium-238 was not detected away from the site 
perimeter; while plutonium-239,240 was detected only once out of 12 regional samples, and the maximum 
concentration was measured onsite. Americium-241 was seen in two out of five of the regional air 
samples, and its highest concentration was measured onsite. 

4.2.8 Water Quality 

This section summarizes the surface water and groundwater resources at LANL. A more detailed 
summary can be found in DOE (1979), with site-specific information in LANL (1993a,c). 

4.2.8.1 Surface Water 

The Rio Grande is the major source of surface water in north-central New Mexico. All surface water 
drainage and groundwater discharge from the Pajarito Plateau ultimately arrives at the Rio Grande (DOE 
1995i). The major canyons that contain reaches of perennial streams inside LANL are the Pajarito, Water, 
Ancho, and Chaquehui Canyons. Los Alamos, Water, and Pajarito Canyons, and perennial streams 
originate upstream of LANL facilities or effluent discharge points (LANL 1993d). Currently, it is not well 
understood how surface water flow affects perched water zones at LANL. 

Perennial streams in the lower portions of Ancho and Chaquehui Canyons extend to the Rio Grande 
without being depleted. In lower Water Canyon, the perennial stream is very short and does not extend to 
the Rio Grande. In Pajarito Canyon, Homestead Spring feeds a perennial stream only a few hundred 
meters long, followed by intermittent flows for varying distances, depending on climate conditions (LANL 
1993d). 
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Table 4-9. Selected Radionuclide Concentrations in the Air from and 
Around the Los Alamos National Laboratory (for 1992) 

Radionuclide Number of Number Above 
(Units) Group Location Samples Detection Maximum I•> Minimum1•> 

H-3 (pCi/m3
) Regional 45 I 3.6 (1.0) -3.0 (2.3) 

Perimeter 193 69 11.8 (2.0) -11.5 (6.9) 

Onsite 184 80 68.2 (4.5) -3.7 (1.9) 

Waste Sites 61 38 685.0 (205) -1.1 (0.5) 

U-234 (aCi/m3
) Regional 12 12 82.8 (6.5) 10.8 (6.0) 

Perimeter 56 53 43.1 (4.7) 2.6 (4.2) 

Onsite 55 49 52.2 (4.7) 0.0 (6.9) 

Waste Sites 19 18 32.4 (5.3) 2.1 (5.6) 

U-235 (aCi/m3
) Regional 12 3 14.2 (2.7) 0.0 (5.2) 

Perimeter 56 3 4.9 (1.6) -1.1 (2.3) 

Onsite 55 5 6.0 (4.3) -2.3 (3.0) 

Waste Sites 19 I 4.1 (2.2) -1.2 (20.2) 

U-238 (aCi/m3
) Regional 12 12 80.9 (6.4) 7.3 (4.4) 

Perimeter 56 55 109.0 (7.1) 1.4 (1.9) 

Onsite 55 53 182.3 (13.0) 2.4 (1.5) 

Waste Sites 19 19 106.4 (17.3) 4.1 (4.2) 

Pu-238 (aCi/m3
) Regional 12 0 2.4 (3.3) -1.1 (4.1 

Perimeter 56 2 8.4 (4.3) -2.7 (3.8) 

Onsite 55 I 3.8 (3.4) -1.7 (7.4) 

Waste Sites 20 5 9.7 (3.8) -5.2 (17.3) 

Pu-239,240 Regional 12 I 4.3 (2.9) 0.4 (2.6) 
(aCi/m3

) 

Perimeter 56 10 79.5 (8.3) -0.5 (2.3) 

Onsite 55 7 92.0 (28.0) -2.7 (1.7) 

Waste Sites 20 I 3.4 (2.3) -0.3 (3.2) 

Am-241 (aCi/m3
) Regional 5 2 3.7 (4.1) -1.6 (4.4) 

Perimeter 21 10 4.1 (3.1) 0.6 (4.2) 

Onsite 24 9 12.6 (4.6) 0.0 (3.6) 

Waste Sites 12 4 3.7 (6.6) 0.0 (4.8) 

U (pg/m3
) Regional 12 12 244.0 (19.9) 22.0 (15.4) 

Perimeter 56 56 325.5 (22.1) 4.6 (6.5) 

Onsite 55 55 544.1 (39.6) 7.2 (5.2) 

Waste Sites 19 19 316.5 (61.1) 12.3 (14.9) 

1-131 (aCi/m3
) Perimeter/Onsite 66 0 5.0 (3) -40 (70) 

(a) Uncertainties(± 2o) are in parentheses. 

Mean1•> 

0.3 (6.4) 

2.7(17.3) 

6.1 (26.4) 

42.8 (34.7) 

30.6 (19.2) 

12.8 (43.6) 

13.8 (44.9) 

15.4 (32.4) 

0.2 (13.8) 

0.3 (36.5) 

0.4 (36.1) 

0.5 (27.3) 

28.8 (16.4) 

18.4 (36.0) 

21.1 (38.7) 

22.6 (25.2) 

0.6 (3.8) 

1.0 (3.8) 

0.6 (4.1) 

1.4 (4.6) 

1.5 (8.1) 

5.9 (21.8) 

4.2 (20.4) 

1.1 (16.0) 

1.2 (9.1) 

1.8(17.9) 

2.3 (20.0) 

1.7 (15.6) 

87.2 (54.5) 

55.1 (123.3) 

63.3 (130.7) 

68.0 (87.5) 

1.0 (50) 

Springs between 2408 and 2713 m (7900 and 8900 ft) elevation on the eastern slope of the Jemez 
Mountains supply base flow throughout the year to the upper reaches of Canon de Valle, and to Los 
Alamos, Pajarito, and Water Canyons. These springs discharge water perched in the Bandelier Tuff and 
Tschicoma Formation at rates from 0.0001 to 0.0085 m3/s (0.0045 to 0.30 ft3/s) (DOE 1995i). The volume 
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of flow from the springs is insufficient to maintain surface flow withing more than the western third of the 
canyons before it is depleted by evaporation, transpiration, and infiltration into the underlying alluvium 
(LANL 1993d). 

At least 11 drainage areas pass through the LANL eastern boundary (LANL 1992a). Runoff from 
heavy thunderstorms and heavy snowmelt reaches the Rio Grande several times a year from some 
drainages (DOE 1995i). Runoff from summer storms on the Pajarito Plateau reaches a maximum 
discharge in less than 2 hand has a duration generally less than 24 h (LANL 1992b). Brief downpours 
can cause local flash flooding, especially in canyons, streams, and other low spots. Large-scale flooding 
is not common in New Mexico and has never been observed in Los Alamos. 

In 1993, LANL (1993b) reported an evaluation of the 100-yr, 6-h storm event (that is, probability of 
occurrence of 1% per year), which represented the worst-case scenario providing a conservative estimate 
of a 100-yr flood event in Los Alamos Canyon. However, the peak flow for this event was 25 m3/s 
(902 ft3/s), indicating that flooding would not likely reach the finished floor elevation of the Omega West 
Reactor. 

4.2.8.2 Groundwater 

Groundwater occurs in three modes in the Los Alamos area: 1) as water in shallow alluvium in some 
of the larger canyons, 2) as perched water, and 3) as the main aquifer of the Los Alamos area (LANL 
1992a). 

Perched water at LANL occurs in conglomerates and basalts beneath the alluvium in a limited area in 
the midreach of the Pueblo Canyon and in a second area near the confluence of lower Pueblo and Los 
Alamos canyons (LANL 1992a). The horizontal extent of the aquifer is limited. The perched water in 
these two locations is not known to be hydrologically connected with the main aquifer. 

The main aquifer is the only aquifer capable of supplying municipal and industrial water for the LANL 
area (LANL 1992a). The surface water and groundwater in the alluvium are separated from water in the 
main aquifer by several hundred feet of unsaturated volcanic tuff and sediments. The major recharge area 
for the deep aquifer is in the intermountain basins formed by the Valles Caldera (DOE 1979). The 
saturated sediments and volcanics in the basin are highly permeable and recharge the main aquifer. The 
movement of the main aquifer is east-southeast toward the Rio Grande. 

For more information on groundwater, refer to LANL (1992a) and DOE (1979). 

4.2.9 Ecological Resources 

The significant diversity of ecosystems at LANL is due partly to the dramatic 1500-m (5000-ft) 
elevational gradient from the Rio Grande on the east, to the Jemez Mountains 20 km (12 mi) on the west, 
and to the many canyons with abrupt surface slope changes that dissect the area. Ecological surveys of 
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LANL were carried out in 1987 and 1992; the latter study was conducted to characterize vegetation. A 
1995 study was carried out to document and examine the occurrence of nesting Mexican spotted owls 
(Risberg 1995). 

4.2.9.1 Terrestrial Resources 

Several vegetative community types are found on the Pajarito Plateau and surrounding mountains. 
Two of them--pinon-juniper woodland and ponderosa pine forest/pinon-juniper woodland--are 
predominant. Others include fir, fir/aspen, pine-fir, shrub grass-fir, and juniper-grassland (Figure 4-12) 
(Dunham 1995). For additional information on vegetation, refer to Travis 1992. 

Rocky Mountain mule deer (Odocoileus hemionus) and Rocky Mountain elk (Cervus canadensis) 
make up the most important and prevalent big game species at LANL. Other large mammals include 
American black bear (Ursus americanus), coyote (Canis latrans), and raccoon (Procyon lotor). Small 
mammals include the Mexican woodrat (Neotoma mexicana), deer mouse (Peromyscus maniculatus), 
Abert's squirrel (Sciurus aberti), and cottontail rabbit (Sylvilagus nuttalli) (Dunham 1995). For more 
information on animal life, refer to White (1981) and Risberg (1995). 

4.2.9.2 Aquatic Resources 

Aquatic habitats at LANL are limited to the Rio Grande and several springs and intermittent streams 
in the canyons; detailed descriptions of the physical aspects of the surface waters can be found in DOE 
(1995h). Los Alamos and Mortandad canyons have perennial flow in the lower reaches as a result of 
discharge of treated sanitary waste from wastewater treatment plants. Some base flow in streams in the 
Pajarito and Ancho canyons occurs from spring sources. 

The Omega West Reactor (TA-2), located in Los Alamos Canyon, is drained by a stream less than 
1 m (3.28 ft) wide that originates in the Jemez Mountains from an impounded high-elevation reservoir 
(2320 m). The stream channel supports little or no water-borne vegetation. The upper reaches are located 
in spruce-fir forests, and the lower reaches pass through mixed conifer habitat. The stream bed consists of 
large rocks, cobble, sand, and gravel. A wastewater outfall empties into the stream below TA-2. No fish 
were observed in the Los Alamos Canyon stream below the reservoir. For more information refer to Cross 
(1994). 

4.2.9.3 Wetlands 

The floodplain areas of LANL have been mapped by the U.S. Fish and Wildlife Service (Figure 4-13). 
For more information refer to Dunham 1995. 
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Figure 4-12. Plant Communities on the Pajarito Plateau 
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Figure 4-13. Floodplain Map of Los Alamos National Laboratory 
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4.2.9.4 Threatened and Endangered Species 

The Mexican spotted owl is listed as a federally threatened species, and as a state endangered species 
in New Mexico. Canyons surrounding TA-15 and at other locations within the LANL boundaries provide 
nesting, roosting, and foraging habitats for the Mexican spotted owl. These owls were first observed in 
canyons within TA-15 by a LANL biologist with the Ecological Studies Team in the spring of 1995. 
These sightings were confirmed in June 1995, and a nest site was found in the TA-15 area. Two young 
were fledged from this nest during the 1995 breeding season (March 1 to August 31) (Risberg 1995). 

A total of 11 other species that may occur at LANL are listed as threatened or endangered by either the 
U.S. Fish and Wildlife Service or the New Mexico Department of Game and Fish. An additionall2 
species are considered candidates for inclusion on the federal endangered or threatened list or are consid
ered rare by the State of New Mexico (Table 4-10) (DOE 1995i). The 1992 biological survey (Risberg 
1995) found none of these species within LANL; however, highly suitable habitat exists for many of these 
species within the vicinity of the proposed project area. 

4.2.1 0 Noise 

The Omega West Reactor is located in TA-2 about 200m from the LANL site boundary and the 
community of Los Alamos. Background noise levels range from 31 to 35 dB(A) in the more remote 
areas of the site to 51 dB(A) at the LANL site boundary which is near the community of White Rock 
(DOE 1995i). The increased noise level is attributed to local automobile traffic. 

4.2.11 Transportation 

This section describes the regional and local transportation infrastructure affected by the alternatives 
involving LANL. Included are descriptions of the highway and air transportation infrastructure that would 
be used to support production of Mo-99 at LANL. No rail shipments are planned to support production of 
Mo-99. 

4.2.11.1 Roadways 

Regional and local transportation routes in the vicinity of LANL are illustrated in Figures 4-14 and 
4-15. The highway route from Albuquerque consists of Interstate 25 to Santa Fe, US 84/285 from Santa 
Fe to Pojoaque, and New Mexico State Highway 4 from Pojoaque to Los Alamos. New Mexico State 
highways 14 and 44 are also significant roadways in the region surrounding LANL. 

Estimates of baseline traffic volume for road segments providing access to LANL were not available. 
Traffic estimates for Los Alamos County, based on traffic surveys and site employee surveys, approximate 
travel distances per day within the county at 64 km ( 46 mi). Of this total, LANL employees commuting 
onsite and to and from work account for approximately two-thirds or 49 km (33 mi) of the total distance. 
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Table 4-10. Threatened, Endangered, and Candidate Species Potentially Present at Los Alamos 
National Laboratory 

Scientific Name Common Name Status Habitat Potential for Occurrence 

PLANTS 

Fritillaria Checker lily<•> SE<d> Mixed conifer Low to Moderate 
atropurpurea 

Lilium Wood lily<•> SE<d> Ponderosa to mixed conifer, Low to Moderate 
philadelphicum cliffs 1829 to 3048 m (6000 

to 10,000 ft) 

Mammillaria wrightii Wright's fishhook SE<d> Desert grassland to pinon- Unlikely to LoW!'> 
cactus<•> juniper 914 to 2134 m (3000 

to 7000 ft) 

Opuntia viridiflora Santa Fe chona<•> Fc<•>,sE<d> Pinon-juniper 2195 to Unlikely to Low(b> 
2438 m (7200 to 8000 ft) 

Pediocactus Grama grass cactus<a.b> Fc<•> Grasslands, pinon-juniper Unlikely to Moderate<;> 
papyracanthus woodlands 1524 to 2225 m 

(5000 to 7300 ft) 

ANIMALS 

Plethodon Jemez Mountain Fc<•>, SE<O Densely wooded, shady Unlikely to Low 
neomexicanus salamandeih> canyons 

Accipiter gentilis Northern goshawk<a.b.c) Fc<•> Ponderosa; dense, mature, or Low to Moderate 
old-growth coniferous forest 

Buteo regalis Ferruginous hawk(b> Fc<•> Grasslands Unlikely to Low(b> 

Buteogallus Common black SE<0 Riparian with cottonwood Unlikely<h> 

anthracinus hawk<c) 

Cynanthus latirostris Broad-billed SE<0 Riparian woodlands Unlikely<h> 
hummingbird<a.b) 

Empidonax traillii Southwestern willow FE<•>, SE<0 Riparian woodlands domi- Unlikely(b> 

ex tim us flycatcher•> nated by cottonwoods 1147 to 
2759 m (3700 to 8900 ft) 

Falco peregrinus Peregrine falcon<a.b,c) FE<•>, SE<0 Ponderosa-pinon, streams and Low 
lakes 

Haliaeetus Bald eagle<a.b.c) FE<•>, SEm Riparian near streams and Unlikely to Low(b> 

leucocephalus lakes 

lctinia Mississippi kite<•> SE<g) Riparian and shelterbelts Unlikely(b> 

mississippiensis 
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Table 4-10. (contd) 

Scientific Name Common Name Status Habitat Potential for Occurrence 

Lanius ludovicianus Loggerhead shrike<b> Fc<•> Grasslands, open woodland Unlikely to Low(h> 

Plegadis chihi White-faced ibis<h> Fc<•> Streams, marshes, ponds UnlikeJy<h> 

Strix occidentalis Mexican spotted Ff<•> Mixed conifer; mountains and High 
Iucida owJ<a.b,c) canyons, uneven-aged, multi-

storied forest with closed 
canopy 

Euderma maculatum Spotted bat<a.b,c) Fc<•>, SEw Ponderosa, pinon-juniper, Low 

cliffs and rock crevices 

Myotis evotis Long-eared myotis<•> Fc<•> Spruce-fir community High 

Myotis lucifugus Occult little brown Fc<•> Mountains, caves, and hollow UnlikeJy<h> 

occultus bat<bl trees 

Myotis thysanodes Fringed myotis<•> Fc<•> Water bodies at various High 
elevations 

Myotis volans Long-legged myotis<•> Fe<•> Ponderosa pine and higher High 
elevations, water bodies 

Myotis yumanensis Yuma myotis<•> Fc<•> Permanent watercourses High 

Ochotona princeps Goat peak pika<h> Fc<•> Lava boulders Unlikely(h> 

nigrescens 

Zapus hudsonius New Mexican Fc<•>, SE<0 Near streams and vegetation Low 
lute us jumping mouse<h> 

(a) Source: Dunham 1995. 
(b) Source: DOl 1995a. 
(c) Source: Risberg 1995. 
(d) From New Mexico Energy, Minerals and Natural Resources Department, NMFRCD Rule No. 91-1. 
(e) Source: DOl 1995b. 
(f) From New Mexico Department of Game and Fish, Regulation #682, 11130/90. 
(g) Until recently, listed as state endangered by the New Mexico Department of Game and Fish. 
(h) Suitable habitat for this species does not occur in the proposed project area (Risberg 1995). 

Status: 
SE: State Endangered: New Mexico-listed species protected as threatened or endangered under the Wildlife Conservation 

Act. 
FC: Federal Candidate " ... [any species] for which the USFWS has on file enough substantial information of biological 

vulnerability and threat, [or] for which other information now in the possession of the USFWS indicates that proposing 
to list them as threatened or endangered is possibly appropriate ... " [Federal Register Vol. 56, No. 255]. 

FE: Federal Endangered: " ... any species that is in danger of extinction throughout all or a significant portion of its range." 
[Federal Register Vol. 56, No. 255]. 

Ff: Federal Threatened: " ... any species which is likely to become an endangered species within the foreseeable future 
throughout all or a significant portion of its range." (Endangered Species Act of 1973). 

Volume I, MIPP- EIS 4.40 Affected Environment 



Ill 

Table 4-10. (contd) 

Potential for Occurrence: 
Unlikely - Suitable habitat for species does not exist within or near operable unit. 
Low - Potential for occurrence due to habitat requirements, but not found during field survey or not known to occur in 
general project area. 
Moderate - Known to occur in habitat similar to project area or general area of operable unit. 
High - Species observed during field survey or known populations exist near project area. 

Note: Potential for occurrence sometimes given as a range, due to variations in findings by different researchers at 
various times. 

4.2.11.2 Airports and Air Traffic 

Three airports are located in the vicinity of the LANL: LANL Airport, Albuquerque International 
Airport (135 km/83.8 mi from LANL), and Santa Fe Airport (32 km/20 mi from LANL). LANL airport is 
owned by the DOE and managed by the Zia Company (DOE 1979) and is typically used for non-jet traffic. 
Figure 4-14 shows the locations of Albuquerque International Airport and Santa Fe Airport with respect to 
LANL and interconnecting roadways. 

4.2.12 Radiological Health and Safety 

For general information applicable to the four alternatives, refer to Section 3 of this EIS. 

4.2.12.1 Current Radiological Environment 

Normal operations at LANL produce radioactive air emissions (LANL 1995). Air emissions are rou
tinely sampled from 88 release points. The major source of radioactive emissions is the Los Alamos 
Meson Physics Facility, which releases short-lived (8-s to 20-min half-life) air activation products and 
tritium. The quantity released depends on the amount of time the facility is in operation. In 1994, the 
Los Alamos Meson Physics Facility released 52,000 Ci of tritium and mixed air activation products. The 
maximally exposed individual, located across a canyon north of the Los Alamos Meson Physics Facility, 
received an estimated dose of7.6 mrem in 1994 (LANL 1995). 

The total uranium-235 released from LANL as a whole was 0.38 mCi. An individual located about 
1000 m (0.6 mi) north of the Chemistry and Metallurgy Research Facility, in Los Alamos townsite, 
receives a potential annual dose of 2.7 x 10-3 mrem from the Chemistry and Metallurgy Research Facility 
operations. 

Naturally occurring background radiation dose in Los Alamos is 340 mrernlyr. A gamma ray reading 
(measured using a thermoluminescent detector) on 48th Street, the Los Alamos neighborhood nearest to 
the Chemistry and Metallurgy Research Facility, was 105 mrem, compared with readings from Santa Fe, 
Espanola, and Pojoaque that ranged from 92 to 97 mrem (LANL 1994a). 
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Figure 4-14. Regional Transportation Routes Near Los Alamos National Laboratory 

In 1993, the effective dose equivalent to the maximally exposed individual from LANL operations was 
5.6 mrem (5.6 x 10-5 Sv). This dose includes the contribution from non-point sources. The location of the 
maximally exposed individual is at a business office 800 m (0.5 mi) north-northeast of the site boundary of 
TA-53. 

The collective dose for workers at the LANL site in 1993 amounted to 239 person-rem. Fewer than 
one (0.1) latent cancer fatalities are expected from this worker dose. The estimated collective dose for the 
population within 80 km (50 mi) of the LANL site was 4.0 person-rem for 1994 (LANL 1995). 
No (0.002) excess latent cancer fatalities are expected from this population dose. The annual collective 
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Figure 4-15. Local Transportation Routes Near Los Alamos National Laboratory 
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population dose for the same population from naturally occurring background radiation would be about 
110,000 person-rem/yr (DOE 1995i). 

4.2.13 Site Services 

The LANL utility system has 640 km (400 mi) of lines that provide electricity, telecommunications, 
water, sanitary sewer, radioactive liquid waste disposal, and natural gas distribution within the laboratory. 
Existing resource requirements are summarized in Tables 4-11 and 4-12. 

Table 4-11. Existing Los Alamos National Laboratory Utility Resource Requirements 

Average Daily 
Utility Resources Consumption Peak Demand System Capacity 

Electricity 1045 MWh 87Mw<•> 120MW 

Natural Gas 4,2oo.ooo fe 417,000 ft3/hr 500,000 ft3/hr 

Water 4,100,000 gal 6600 gpm 6900 gpm 

(a) MW is megawatt. 
Conversions: 
To convert cubic feet (fe) to cubic meters {m3

), multiply by 0.028317. 
To convert gallons (gal) to liters (L), multiply by 3.785. 

Table 4-12. Existing Los Alamos National Laboratory Chemical Resource Requirements 

Total Annual 
Chemical Resources Consumption Storage Capacity 

Liquid Nitrogen 1,189,000 gal 5500 gal 

Argon II,486,ooo fe I,I25,ooo fe 

Helium 1 ,066,ooo fe 67,ooo fe 

Hydrogen 35,ooo fe 1100 ft3 

Oxygen 5,057,000 gal 135,000 gal 

Carbon Dioxide 686,ooo fe 96,2oo fe 
Conversions: 
To convert cubic feet (fe) to cubic meters (m3

), multiply 
by 0.028317. 
To convert gallons (gal) to liters (L), multiply by 3.785. 
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Electricity is supplied to LANL by a Los Alamos County/DOE power pool over two 115-kV lines 
(one from Santa Fe and one from Albuquerque). Natural gas used by the laboratory comes from the 
San Juan Basin in northwest New Mexico. The lines are operated and maintained by the Gas Company of 
New Mexico under contract to DOE. Water for the laboratory and adjacent area (including Los Alamos 
townsite, White Rock, and Bandelier National Monument) primarily comes from three DOE-operated well 
fields. The existing LANL sanitary sewer system includes two treatment facilities. In addition, approxi
mately 780 septic tanks are dispersed throughout laboratory areas not served by the existing sanitary sewer 
system. 

4.2.14 Waste and Spent Nuclear Fuel Management 

Ongoing activities and operations generate waste from processing effluents, separating isotopes, manu
facturing, testing and manufacturing explosives, cleaning chemically contaminated equipment, working 
with radioactive materials, and through research and development programs in basic and applied chemis
try. Waste types generated include radioactive waste (transuranic waste, low-level radioactive waste, and 
low-level mixed waste), hazardous chemical waste, biological waste, medical waste, and sanitary solid and 
liquid waste. LANL generates no high-level waste. Some spent nuclear fuel is kept in interim storage. 
The laboratory has initiated an effort to minimize the generation of radioactive and hazardous chemical 
waste (DOE 1995k). 

4.2.14.1 Spent Nuclear Fuel 

Omega West Reactor is currently shut down. The reactor contains no fuel, and all of the 86 elements 
are in temporary dry storage at the Chemistry and Metallurgy Research Facility. Additional reactor sites 
and facilities at Los Alamos, such as the Fast Burst Reactor and General Purpose Critical Assembly, each 
contain some radioactive and fissionable materials, but do not routinely produce spent nuclear fuel. The 
quantity of spent nuclear fuel at LANL in 1995 was estimated as 14 kg (heavy metal) (DOE 1995g). 

4.2.14.2 Low-Level Radioactive Waste 

Liquid low-level waste is generated from many areas throughout LANL. LANL has two onsite liquid 
low-level waste treatment facilities, a chemical treatment and ion-exchange plant, and a chemical treatment 
plant. Solid low-level waste (paper, plastic, glassware, rags) is packaged and transported to an onsite 
location (at TA-54, Area G) for compaction and burial. In 1991, approximately 21,903,795 L 
(5,787,000 gal) of liquid low-level waste and 5701 m3 (7541 yd3

) of solid low-level waste were generated 
(DOE 1993b). The cumulative volume of low-level waste onsite, as of 1993, is 220,700 m3 (288,545 yd3

) 

with a 1993 annual production volume of 2100 m3 (27 46 yd3
) (DOE 1994a). 

4.2.14.3 Low-Level Mixed Waste 

Low-level mixed waste at LANL includes solvents, pyrophoric substances, spray cans, scintillation 
vials, miscellaneous reagent chemicals, vacuum pump oil contaminated with mercury, and other 
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contaminated material. LANL does not permanently dispose of low-level mixed waste onsite. The waste 
is stored at TA-54 and at Areas Land G. All low-level waste mixed packages are planned to be trans
ported by commercial carriers to a permitted, licensed facility. In 1991, LANL generated 34,110 L 
(9000 gal) of liquid mixed waste and 112m3 (148 yd3

) of solid mixed waste (DOE 1993b). As of 1993, 
LANL had a cumulative volume of 4681.6 m3 (6121 yd3

) of low-level mixed waste (DOE 1994a). 

4.3 Oak Ridge Environment 

4.3.1 Overview 

The city of Oak Ridge and the Oak Ridge Reservation lie between Roane and Anderson counties in a 
predominantly rural area in northeastern Tennessee and are situated between the Cumberland and Southern 
Appalachian mountain ranges (Figure 4-16). The Clinch River borders the city on the south, flowing in a 
general east-to-west direction, with many streams along the southern boundary of the city. Knoxville is 
located approximately 40 km (25 mi) southeast of Oak Ridge and is the largest city in the area. 

The Oak Ridge Reservation is located on 140 km2 (54 mi2
) of federally owned land adjoining the city 

limits of Oak Ridge, Tennessee. Land use activities within the Oak Ridge Reservation consist of three 
main plant sites: the Y-12 Plant (3.4 km2/1.3 me), the Oak Ridge National Laboratory (ORNL) 
(4.7 km2/1.8 mi2

), and the K-25 site (2.8 km2/1.1 mi2
). A number of reactors have been built on the 

Oak Ridge Reservation, including the Oak Ridge Research Reactor that is being considered as an option 
for the production of Mo-99. The site also supports research into energy conservation, fusion, and other 
energy technologies. 

Land uses bordering the Oak Ridge Reservation are primarily forest and agricultural. Residential and 
commercial are the only other significant uses of land in the vicinity and occur along the northeast and 
northwest boundaries of the Oak Ridge Reservation in the city of Oak Ridge. The land areas bordering the 
Oak Ridge Reservation consist of woodlands, small farms, and rural residences (Figure 4-17). 

Although the Oak Ridge area experiences a moderate level of seismic activity, the largest recorded 
earthquake in this area occurred in Giles County, Virginia, on May 31, 1897, and registered magnitude 5.8 
on the Richter scale. The most recent significant earthquake in the Appalachian area occurred on 
November 30, 1973, at Maryville, Tennessee, 34 km (21 mi) southeast of the Oak Ridge Reservation. This 
earthquake had a Modified Mercalli Intensity of VII at the epicenter and a Modified Mercalli Intensity of V 
to VI in the Oak Ridge area. 

Of the total federal- and state-listed threatened, endangered, or other special-status species designated 
by the Endangered Species Act or the state's Nongame and Endangered Species and the Rare Plant 
Protection and Conservation Laws, 25 species have recent records of occurrence on the Oak Ridge Reser
vation. The potential occurrence of another 22 species has been determined based on historical records, 
proximity to geographic ranges, and the migratory nature of species. No animal species listed by the 
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federal government as threatened or endangered are known to reside on the Oak Ridge Reservation. 
However, the bald eagle (Haliaeetus leucocephalus, federal endangered) is a winter visitor to Watts Bar 

Lake and Melton Hill Lake. No critical habitat for threatened and endangered species, as defined in the 

Endangered Species Act, exists on the Oak Ridge Reservation. 
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Figure 4-17. Land Use for the Oak Ridge Reservation 

The total mass of spent nuclear fuel at ORNL is approximately 21 tons. The total mass of spent 
nuclear fuel at Y-12 Plant is approximately 3.5 tons. The Y-12 Plant, K-25 site, and the ORNL generate 
and manage low-level wastes. The total cumulative volume of low-level waste disposed of through 1993 
was 442,000 m3 (577,874 yd3

). 

4.3.2 Land Use 

4.3.2.1 Oak Ridge Reservation 

The Oak Ridge Reservation is located on approximately 140 km2 (54 mi2
) of federally owned land 

adjoining the city limits of Oak Ridge, Tennessee (MMES 1989a). Land use activities at the Oak Ridge 
Reservation have historically occurred within the boundaries of three main plant sites. These are the Y -12 
Plant (3.4 km2/1.3 me), the ORNL (4.7 km2/1.8 mi2

), and the K-25 site (2.8 km2
/ 1.1 me) (Figure 4-17). 

Other Oak Ridge Reservation lands were used for waste storage in the mid-1940s and for environmental 
research in the 1950s. A forestry management program was initiated in 1964, and the first comprehensive 
forest management program was released in 1965. The Oak Ridge Reservation has been used by research 
institutions, universities, and government agencies as a site for the study of terrestrial ecology, aquatic 
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ecology, forestry, and agriculture. In 1980, the DOE designated approximately 54 km2 (21 mP) of 
undeveloped Oak Ridge Reservation land as a National Environmental Research Park (see Figure 4-17) 
that provides protected land areas for research and education in the environmental sciences (MMES 
1989a). 

Land use outside the three main plant sites falls into seven general categories: multipurpose research 
and development, support services, waste management, environmental restoration, natural areas, public 
recreational park, and national environmental research park (Figure 4-17). Approximately 58% of the land 
on the Oak Ridge Reservation (8121 ha/20,059 ac or 80 km2/31 mi2

) can be classified as undeveloped 
(MMES 1994). 

4.3.2.2 Oak Ridge National Laboratory 

The ORNL is located in the southern portion of the Oak Ridge Reservation, just south of Bethel Valley 
Road, about 0.5 mi east of State Route 95. ORNL is surrounded by a natural area, with sites and facilities 
dedicated to environmental restoration and nearby support services. Approximately 5 km (3 mi) south of 
the ORNL is the Melton Hill Dam, which controls the flow of the Clinch River near the Oak Ridge 
Reservation. The primary function of Melton Hill Dam is power generation; flood control is a secondary 
function (Figure 4-18) (DOE 19951). 

Land use at the ORNL site is dedicated to the mission of the laboratory. ORNL has a number of 
reactors, including the Oak Ridge Research Reactor under consideration as an option for the production of 
Mo-99. The site also supports research in energy conservation, fusion, and other energy technologies, as 
well as research in the physical and life sciences (DOE 1994c ). 

4.3.3 Socioeconomic Environment 

The region of influence for the Oak Ridge Reservation has been well-established in numerous previous 
environmental assessments and environmental impact statements for site facilities, and includes the 
counties of Anderson, Knox, Loudon, Morgan, and Roane and the major cities located in those counties. 
This region of influence is defined as the region in which most of the direct and indirect socioeconomic 
effects of the proposed Oak Ridge Research Reactor could be expected to impact local populations and 
institutions. It was estimated that about 92% of Oak Ridge Reservation employees commute to the Oak 
Ridge Reservation from residences in these counties. It was assumed that whatever resources and utilities 
are needed to modify and operate the Oak Ridge Research Reactor for production of Mo-99 are available 
within this region of influence (DOE 1995m). 

4.3.3.1 Demographic Characteristics 

The population of the region of influence was almost 500,000 at the time of the 1990 census. Between 
1980 and 1990, the population grew by 4.0%. The city of Oak Ridge has been losing population since 
1970, and Anderson County, in which Oak Ridge is predominately located, is expected to decline slightly 
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Figure 4-18. ORNL and Surrounding Area (DOE 1995m) 

in population between 1990 and 2000. The East Tennessee Development District is forecasting a 3.1% 
growth for the region of influence between 1990 and 2000 (East Tennessee Development District 1995a). 
This forecast reflects, in large measure, the current and projected reduction in activities and work force at 
various Oak Ridge facilities by DOE and its contractors. 

On average, compared with the state of Tennessee, the region of influence has a smaller proportion of 
its population under 18 years and a larger proportion of its population under 65 years. The dependency 
ratio, which indicates approximately how many dependents each 100 persons in the productive years must 
support, is somewhat lower for the region of influence than the state as a whole, largely due to Knoxville's 
higher proportion of working age persons in its population. 

The racial and ethnic composition of the region of influence differs markedly from the state of 
Tennessee, with 92% white in the region of influence versus 83% for the state. The Hispanic population, 
at 0.6%, is quite low compared with the state as a whole (University of Tennessee- Knoxville 1994). 

Population in the region of influence is on average more highly educated than the average state 
population. This situation reflects the high educational attainment of the Oak Ridge Reservation labor 
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force and the presence of Knoxville in the region of influence. Median household incomes and per capita 
personal income are higher in both Anderson and Knox counties than for the state of Tennessee. Except 
for Morgan and Roane counties, the region of influence has a lower percentage of persons living below 
the poverty level than is true for the state as a whole. 

4.3.3.2 Economic Base 

The total1994labor force in the region of influence was 287,491, a 13.9% increase since 1991 (East 
Tennessee Development District 1995b). Unemployment declined during that period from 12,913 persons 
to 10,400 persons, for a 19.5% decline. Using different sources, Table 4-13 shows employment by 
industry in 1990 and 1993 for the five counties, and the region of influence and the state of Tennessee. 
The unemployment rate declined from 5.1% to 3.6% during that period. In 1993, the region of influence 
had 317,809 employed workers who earned $8.3 billion in wages, an increase from 299,238 employed in 
1990 who earned $6.7 billion in wages (DOC 1995). The largest gains in employment between 1990 and 
1993 occurred in three industry sectors: agricultural services (17.3% ), construction (17.7% ), and services 
(15.5%). Total employment, earnings, and per capita income for the region of influence (minus Morgan 
County) are projected to increase 5.6%, 5.9%, and 10.5% respectively between 1995 and 2000. In the city 
of Oak Ridge, the percentage of workers in the three occupational categories of executive/administrative/ 
managerial, professional, and technicians/related support substantially exceeded the proportions repre
sented in the state of Tennessee (Oak Ridge Chamber of Commerce 1995). 

Annual retail sales in the region of influence increased 13.9% between 1992 and 1994, from 
$4.5 billion to $5.1 billion dollars. Similar gains were experienced in each of the five component coun
ties in the region of influence (East Tennessee Development District 1995c). 

DOE-related employment associated with the Oak Ridge Field Office totaled 18,565 employees with 
a total payroll of $841.4 million as of December 1994 (DOE 1995n). The region of influence contains 
92.2% of the DOE employees at the Oak Ridge Reservation, and Anderson and Knox counties account 
for78.5%. 

The important economic issue for the region of influence is how current programmatic cutbacks in the 
DOE are likely to impact these employment and payroll levels in the area. Although little uncertainty is 
present about the impending cuts in level of employment at the Oak Ridge Reservation, the magnitude and 
timing of these cuts remains very uncertain. 

4.3.4 Cultural Resources 

Aboriginal occupation of the region extends back several millennia. No known archaeological or 
Native American traditional properties are adjacent to the Oak Ridge Research Reactor. The reactor itself 
has not been recorded as a historic property and has not been evaluated for its eligibility to the National 
Register of Historic Places. 
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Table 4-13. Employment by Industry for the Oak Ridge Region of Influence, by County, and 
for the State of Tennessee, 1990 and 1993 

Anderson Knox Loudon Morgan Roane Region of State of 
Economic Characteristic County County County County County Influence Tennessee 

Employment by Industry (1990) 

Farm 569 1,673 1,526 462 662 4,892 110,538 

Agriculture Services 156 1,366 131 17 72 1,742 19,186 

Mining 242 623 14 102 122 1,103 9,155 

Construction 2,044 12,123 561 313 762 15,803 145,755 

Manufacturing 11,998 25,860 3,458 1,562 5,968 48,846 532,217 

Transportation and Public 973 10,036 641 226 495 12,371 136,311 
Utilities 

Wholesale Trade 672 15,333 228 60 280 16,573 139,308 

Retail Trade (D) 41,488 1,648 419 (D) 43,555 463,867 

Finance, Insurance, and Real 1,590 12,584 649 124 510 15,457 164,483 
Estate 

Services (D) 59,281 2,456 691 (D) 62,428 669,967 

Government 5,167 35,896 1,405 1,389 3,775 47,632 385,929 

Total Employment 40,084 216,263 12,717 5,365 24,809 299,238 2,776,716 

Employment by Industry (1993) 

Farm 541 1,567 1,350 424 630 4,512 103,406 

Agriculture Services 203 1,569 182 14 75 2,043 20,833 

Mining 132 497 11 93 (D) 733 7,261 

Construction 3,370 13,289 776 311 858 18,604 154,218 

Manufacturing 12,061 25,052 3,177 1,178 5,938 47,406 541,218 

Transportation and Public 1,525 9,224 715 186 679 12,329 146,629 
Utilities 

Wholesale Trade 562 15,461 254 82 356 16,715 143,310 

Retail Trade (D) 40,677 1,938 447 (D) 43,062 492,104 

Finance, Insurance, and Real 1,685 12,470 675 116 517 15,463 160,366 
Estate 

Services (D) 68,559 2,783 746 (D) 72,088 752,748 

Government 5,263 37,499 1,579 1,526 3,903 49,770 393,234 

Total Employment 46,897 225,864 13,440 5,123 26,485 317,809 2,915,827 

(D) Data withheld to avoid disclosure. Incomplete data due to disclosure. 
Sources: DOC 1995. 

4.3.5 Aesthetic and Scenic Resources 

The view surrounding the Oak Ridge Reservation consists mainly of sparsely populated rural land. 
The city of Oak Ridge, along the northeast portion of the site, is the only adjacent urban area. Views of 
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DOE facilities from areas surrounding the reservation include those from public roadways, such as 
interstate highways 40 and 75, U.S. Route 70, and state routes 62, 162, and 95. The reservation can also 
be viewed from the south bluffs along the Clinch River. Numerous local, state, and national public 
recreation areas are near the Oak Ridge Reservation. Federal outdoor recreation facilities include the Great 
Smoky Mountains National Park, the Cherokee National Forest, the Cumberland Gap National Historic 
Park, the Big South Fork National River and Recreation Area, and the Obed Wild and Scenic River. In 
general, views are limited by the rolling terrain, heavily forested vegetation, and hazy atmospheric 
conditions. 

4.3.6 Geologic Resources 

This section summarizes the physiography, geology, and seismic hazards at ORNL. A more detailed 
summary of these subjects can be found in DOE (1995b) and MMES (1989b), with site-specific 
information in Boyle et al. (1982). 

4.3.6.1 General Geology 

Physiography. ORNL is located on 36 km2 (13 mi2
) in the south central portion of the 140 km2 

(55 mi2
) Oak Ridge Reservation (Figure 4-18). The Oak Ridge Reservation is located in the Bethel and 

Melton valleys about 32 km (20 mi) west of Knoxville, Tennessee, in the western portion of the Valley 
and Ridge Province. For a more detailed description of the ORNL geology, refer to MMES (1989b). 

Geology. The Oak Ridge Reservation is part of the Southern Appalachian fold and thrust belt area 
and is characterized by a succession of northeast-trending thrust faults that structurally stack and duplicate 
the Paleozoic rocks in the area (MMES 1989b ). As a result of thrusting and subsequent differential 
erosion, a series of ridges consisting of relatively resistant rocks (sandstone, shale, and dolomite) and 
valleys developed in more easily eroded material (for example, less resistant carbonate and shale). Most 
of the units dip steeply toward the south-southeast. The rocks of the Valley and Ridge Province in eastern 
Tennessee are Early Cambrian to Early Mississippian in age. Most of the Oak Ridge Reservation is 
underlain by the Rome Formation and Conasauga, Knox, and Chickamauga groups (Figure 4-19) (Hatcher 
et al. 1992), and sedimentary rocks of Cambrian and Ordovician age. Refer to MMES ( 1989b) and 
Hatcher et al. (1992) for more details. 

Structure. The Oak Ridge Reservation is located in a foreland fold and thrust belt (MMES 1989b ). 
As a result, the geology is strongly influenced by structural features at all scales, including regional thrust 
faults, local thrust and tear faults, local folding, and widespread fracture development. The Copper Creek 
Fault lies south of the main plant area of Haw Ridge. All faults in the vicinity of Oak Ridge Reservation 
have been inactive since the late Paleozoic period (DOE 1993b). For more detail, refer to MMES (1989a) 
and DOE (1993a). 
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Figure 4-19. Regional Geologic Map of the Oak Ridge Reservation (MMES 1989b) 

Soils. The majority of soils found at the Oak Ridge Reservation are residual, either formed in place on 
rocky substrate or derived from alluvium (ANL 1991). Soils are predominantly clay, although chert and 
quartz are also present. For more detail on the soil of Oak Ridge Reservation, refer to Boyle et al. ( 1982), 
Hatcher et al. (1992), and ANL (1991). 

4.3.6.2 Mineral Resources 

The known resources of the geologic units exposed on the Oak Ridge Reservation are limited to 
industrial minerals, including quarry rock and clay. These industrial minerals are of low unit value and 
can be found elsewhere. Land has been leased by major oil companies west and northwest of the Oak 
Ridge Reservation; no exploratory wells have been drilled, and the status of oil and gas resources 
underlying the Oak Ridge Reservation is unknown at this time (Butz 1984). 

4.3.6.3 Site Stability 

The Oak Ridge Reservation area lies at the boundary between Seismic Zones 1 and 2A (DOE 1993b). 
The largest recorded earthquake in this zone occurred in Giles County, Virginia, 349 km (217 mi) from 
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Oak Ridge, on May 31, 1897, and registered magnitude 5.8 on the Richter scale. The most recent 
significant earthquake to occur in the Appalachian area occurred on November 30, 1973, at Maryville, 
Tennessee, 34 km (21 mi) southeast of the Oak Ridge Reservation (Beavers et al. 1982). This earthquake 
had an estimated Modified Mercalli Intensity of VII at the epicenter and a Modified Mercalli Intensity of 
V to VI in the Oak Ridge area. 

Although the Oak Ridge area experiences a moderate level of seismic activity, no deformation of 
recent surface deposits has been detected at Oak Ridge Reservation, and seismic shocks from the 
surrounding, more seismically active areas are dissipated by distance from the epicenters (Boyle et al. 
1982). A maximum horizontal ground surface acceleration of 0.19 g at Oak Ridge Reservation is 
estimated to result from an earthquake that could occur once every 2000 years (DOE 1994d). 

4.3. 7 Air Quality 

Climatologically, the Oak Ridge Reservation is situated near the boundary between a "humid 
subtropic" and a "humid continental warm summer climate" (Critchfield 1974). A brief characterization 
of the climate is presented in Appendix D. Airborne discharges from the DOE Oak Ridge Facilities are 
subject to regulations issued by the U.S. Environmental Protection Agency and the Tennessee Department 
of Environment and Conservation Air Pollution Control Board, as well as by DOE Orders. Radioactive 
emissions are regulated by U.S. Environmental Protection Agency Region IV under the Clean Air Act 
(CAA) NESHAP, 40 CFR 61, Subpart H. DOE regulations governing airborne emissions are established 
in DOE Orders 5400.1 and 5400.5. 

4.3.7.1 Nonradiological Air Quality 

The Oak Ridge Reservation is located in Anderson and Roane counties, in the Eastern Tennessee
Southwestern Virginia Interstate Air Quality Control Region 207 (DOE 1995b). As of 1993, the areas 
within this air quality control region were designated as attainment with respect to all National Ambient 
Air Quality Standards (40 CFR 81.329). 

One Prevention of Significant Deterioration ambient air quality Class I area can be found in the 
vicinity of Oak Ridge Reservation. That is the Great Smoky Mountains National Park, located 
approximately 48 km (30 mi) southeast of the Oak Ridge Reservation. Since the promulgation of the 
Prevention of Significant Deterioration regulations, no such permits have been required for any emissions 
source at the Oak Ridge Reservation. 

Ambient air quality within and near the Oak Ridge Reservation was monitored until August 1990 
(MMES 1993) for total suspended particulates, particulate matter less than 10 microns in diameter (PM10), 

fluorides, lead, and sulfur dioxide. 
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4.3.7.2 Radiological Air Quality 

Of the ambient air monitoring stations on the perimeter of the Y -12 Plant, 12 stations routinely monitor 
total suspended uranium particulate. The ORNL perimeter monitoring network consists of four stations 
that monitor radiation parameters (that is, gross alpha, gross beta, iodine, and gamma-emitting radio
nuclides). Samples of atmospheric tritium are also collected monthly at selected perimeter stations. 

Annual data summaries are presented in Table 4-14 (MMES 1992). The data are divided into three 
groups. The ORNL perimeter air monitor stations are designed to collectively assess the specific impact 
of ORNL on the local air quality. The reservation perimeter air monitoring stations assess the impact of 
the entire Oak Ridge Reservation on air quality. Comparing these two data sets provides insight into the 
relative impact of ORNL upon the local air quality, as compared with other facilities on the reservation. 
The regional air monitor stations provide information on reference concentrations of isotopes and gross 
parameters for the region. It is highly unlikely that radionuclide concentrations at the regional air monitor 
stations are impacted by the operations at ORNL or the Oak Ridge Reservation. The net impact of ORNL 
and the Oak Ridge Reservation upon the regional air quality can be assessed by comparing the ORNL and 
Oak Ridge Reservation data with the regional air monitor station data. Only those values determined 
significantly different from zero were included in the data calculation. 

4.3.8 Water Quality 

This section summarizes the surface water and groundwater resources at ORNL. A more detailed 
summary can be found in DOE (1995b) and Solomon et al. (1992), with site-specific information in Boyle 
et al. (1982). 

4.3.8.1 Surface Water 

The Clinch River is the major surface water source receiving discharges from the Oak Ridge 
installations (DOE 1995b). Four Tennessee Valley Authority reservoirs influence the flow or water levels 
of the lower Clinch River: Norris and Melton Hill Reservoirs on the Clinch River, and Watts Bar and Fort 
Loudon lakes on the Tennessee River. The Oak Ridge Reservation is bounded on the south and west by a 
63-km (39-mi) stretch of the Clinch River. Melton Hill Dam is located at Clinch River kilometer 37.2 
(river mile 23), forming the Melton Hill Reservoir and several major embayments that bound the Oak 
Ridge Reservation. Both groundwater and surface water are drained from the Oak Ridge Reservation by a 
network of small tributaries of the Clinch River. Surface water at each of the three DOE facilities affects a 
different subbasin of the Clinch River. The ORNL drains into White Oak Creek and the Melton Branch, 
with all water that drains from the Oak Ridge Reservation entering the Clinch River and, subsequently, the 
Tennessee River (MMES 1989b ). Heavy precipitation in the area causes localized flooding, primarily in 
the city of Oak Ridge (MMES 1994) and along the Clinch River. Stream flow on the Oak Ridge 
Reservation varies primarily with seasonal precipitation (MMES 1994). Precipitation varies throughout 
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Table 4-14. 1992 Radionuclide Concentrations in the Air Around Oak Ridge National Laboratory 

Concentration (1015 uCilmL) of Detected Values 

Number Detected/Number Standard 
Area Radionuclide of Samples Max Min AV2 Error DCG(%) 

ORNLPAMs 1-131 1/97 5.5 5.5 5.5 <0.01 

1-133 9/97 25 4.7 8.3 2.1 <0.01 

1-135 5/97 71 28 50 8.8 0.011 

Pb-212 3/97 150 22 67 44 <0.01 

H-3 13/13 64000 4500 19000 4900 0.019 

Cm-244 2/4 0.030 0.021 0.025 0.0048 0.064 

Cs-137 2/4 0.090 0.029 0.060 0.030 <0.01 

Pu-239 1/4 0.0028 0.0028 0.0028 (a) 0.014 

Th-228 4/4 0.041 0.011 0.030 0.0067 0.074 

Th-230 4/4 0.053 0.036 0.042 0.0037 0.11 

Th-232 4/4 0.043 0.019 0.027 0.0054 0.39 

Total Sr 1/4 0.070 0.070 0.070 (a) <0.01 

U-234 4/4 0.044 0.022 0.033 0.0053 0.037 

U-235 2/4 0.0060 0.0048 0.0054 0.00062 <0.01 

U-238 4/4 0.021 0.015 0.018 0.0014 0.018 

ORRPAMs H-3 27/31 650000 2400 51000 24000 0.051 

Cm-244 1/8 0.050 0.050 0.050 (a) 0.13 

Co-60 4/8 0.15 0.062 0.10 0.018 <0.01 

Pu-238 1/8 0.0040 0.0040 0.0040 (a) 0.013 

Th-228 7/8 0.016 0.0050 0.0089 0.0014 0.022 

Th-230 8/8 0.023 0.011 0.017 0.0016 0.042 

Th-232 8/8 0.011 0.0052 0.0072 0.00066 0.10 

Total Sr 1/8 0.072 0.072 0.072 (a) <0.01 

U-234 8/8 0.21 0.0050 0.063 0.025 0.07 

U-235 5/8 0.052 0.0047 0.016 0.0091 0.016 

U-238 8/8 0.032 0.0094 0.017 0.0026 0.017 

RAMs H-3 4/6 190000 4400 53000 47000 0.053 

Cs-137 1/2 0.048 0.048 0.048 (a) <0.01 

Pu-238 1/2 0.0044 0.0044 0.0044 (a) 0.015 

Th-228 1/2 0.0084 0.0084 0.0084 (a) 0.021 

Th-230 2/2 0.021 0.010 0.015 0.0054 0.038 

Th-232 2/2 0.0047 0.0029 0.0038 0.00093 0.055 

Total Sr 112 0.10 0.10 0.10 (a) <0.01 

U-234 2/2 0.034 0.027 0.030 0.0036 0.034 

U-235 2/2 0.0050 0.0029 0.0040 0.0011 <0.01 

U-238 2/2 0.011 0.0074 0.0092 0.0018 <0.01 

Note: DCG = Derived Concentration Guidelines ORR = Oak Ridge Reservation 

ORNL = Oak Ridge National Laboratory RAM = regional air monitor 

PAM = perimeter air monitor 
(a) Detected in only one sample; standard error not calculated. 
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the year, with the highest rainfall in the winter months and July. Five-year cycles of wet and dry seasons 
are also evident. Precipitation is lost through evaporation, vegetation uptake, runoff to streams, and to 
groundwater recharge through the soil. 

The Clinch River supplies most of the water to the Oak Ridge Reservation, the city of Oak Ridge, and 
other cities along the river (MMES 1994). Major surface water uses in the Oak Ridge area include with
drawals for industrial and public water supplies, commercial and recreational navigation, and other rec
reational activities, such as fishing, boating, and swimming. 

4.3.8.2 Groundwater 

Groundwater beneath the Oak Ridge Reservation is heavily influenced by the site geologic structure 
(Solomon et al. 1992). Geologic units of the Oak Ridge Reservation are assigned to two broad hydrologic 
groups: 1) the Knox aquifer in which flow is dominated by solution conduits in limestone that stores and 
transmits relatively large volumes of water, and 2) the Oak Ridge Reservation aquitards that are made up 
of sandstones, siltstones, and shales in which flow is controlled by fractures. Aquitards may store fairly 
large volumes of water, but they transmit only limited amounts (DOE 1995b ). For more details on 
groundwater, refer to Solomon et al. (1992) and DOE (1993b). 

4.3.9 Ecological Resources 

4.3.9.1 Terre!ptrial Resources 

Because of the greater continuity of forests and a lack of human disturbance over much of the Oak 
Ridge Reservation, wildlife species that are affected by forest fragmentation offsite may find an abundance 
of suitable habitat on the Oak Ridge Reservation. Thus, the Oak Ridge Reservation may serve as a refuge 
for wildlife and a source of wildlife migration (ORNL 1988). 

The vegetation of the Oak Ridge Reservation has been categorized into seven plant communities that 
are characteristic of the intermountain regions of central and southern Appalachia (Figure 4-20) (Parr and 
Pounds 1987). The pine and pine-hardwood forest is one of the most extensive plant communities on the 
Oak Ridge Reservation. Important species of this community type include loblolly pine (Pinus taeda), 
shortleaf pine (Pinus echinata), and Virginia pine (Pinus virginiana) (Parr and Pounds 1987). Another 
abundant plant community is the oak-hickory forest, which is commonly found on ridges throughout the 
Oak Ridge Reservation. For more information on vegetation, refer to ORNL (1988), Parr and Evans 
(1992), Pounds et al. (1993), and Cunningham and Pounds (1991). 

Animals commonly found on the Oak Ridge Reservation include the American toad (Bufo 
americanus), eastern garter snake (Thamnophis sirtalis), Carolina chickadee (Parus carolinensis), northern 
cardinal (Cardinalis cardinalis), white-footed mouse (Peromyscus leucopus), and raccoon (Procyon lotor). 
Raptors, such as the red-shouldered hawk (Buteo lineatus) and great horned owl (Bubo virginianus), and 
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Figure 4-20. Plant Communities on the Oak Ridge Reservation 

carnivores, such as the gray fox (Urocyon cinereoargenteus) and mink (Mustela vison), are ecologically 
important groups on the Oak Ridge Reservation (Loar et al. 1981). 

4.3.9.2 Aquatic Resources 

Aquatic habitats on or adjacent to the Oak Ridge Reservation range from small, free-flowing streams 
in undisturbed watersheds to larger streams with altered flow patterns because of dam construction. These 
aquatic habitats include tailwaters, impoundments, reservoir embayments, and large and small perennial 
streams.· Further information can be found in DOE (19951) and Loar (1994). 

4.3.9.3 Wetlands 

Wetlands on the Oak Ridge Reservation have recently been evaluated based on National Wetland 
Inventory maps and field surveys of vegetation (Cunningham and Pounds 1991). Soils and hydrology 
were not specifically considered in this survey. Wetlands on the Oak Ridge Reservation include emergent, 
scrub/shrub, and forested wetland located in embayments of the Melton Hill and Watts Bar reservoirs that 
border the Oak Ridge Reservation; along all the major streams, including East Fork Poplar Creek, Poplar 
Creek, Bear Creek, and their tributaries; in old farm ponds; and around groundwater seeps. For further 
detail, refer to Cunningham and Pounds (1991) and DOE (19951). 
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4.3.9.4 Threatened and Endangered Species 

Federal- and state-listed threatened, endangered, or other special-status species designated by the 
Endangered Species Act or the state's Nongame and Endangered Species and the Rare Plant Protection and 
Conservation Laws that have a reasonable potential for occurrence on the Oak Ridge Reservation are listed 
in Table 4-15. The table indicates that 25 of these species have recent records of occurrence on the Oak 
Ridge Reservation. The potential occurrence of the other 22 species listed is due to historical record, 
proximity to geographic ranges, and migratory nature of species. No animal species listed as threatened or 
endangered by the federal government are known to reside on the Oak Ridge Reservation (Kroodsma 
1987); however, the bald eagle (Haliaeetus leucocephalus, federal, endangered) is a winter visitor to Watts 
Bar Lake and Melton Hill Lake. No critical habitat for threatened and endangered species, as defined in 
the Endangered Species Act (DOl 1992), exists on the Oak Ridge Reservation. 

Rare and endangered plants include the purple fringeless orchid (Platanthera peramoena), which 
occurs in a natural area in Oak Ridge Reservation (Pounds et al. 1993) and pink lady's-slippers 
(Cypripedium acaule), which is expected to occur throughout the Pine Ridge area. Preferred habitat at 
some sites indicates a greater potential for occurrence of the bam owl (Tyto alba), black vulture (Coragyps 
atratus), Cooper's hawk (Accipiter cooperii), red-shouldered hawk, and sharp-shinned hawk (Accipiter 
striatus). Surveys of these sites would be required to verify the presence of these and other plant and 
animal species. 

Although not all of the Oak Ridge Reservation has been surveyed for rare species, 33 different areas 
harboring rare plant species (federal or state listed) have been designated by DOE as National Environ
mental Research Park Natural Areas (Pounds et al. 1993). The plant species listed in Table 4-15 are 
scattered among these natural areas, but are not excluded from other areas on the Oak Ridge Reservation. 
These natural areas are designated to provide protection for rare plant and animal species. The designated 
areas include river and creek bluffs, calcareous (chalky) barrens, mesic forests, flood plains, and wetland 
cover classes. 

4.3.1 0 Noise 

The Oak Ridge Research Reactor is located approximately 4 km (2.5 mi) from the closest boundary of 
the Oak Ridge Reservation in a rural area with a higher level of public dispersed housing adjacent to the 
site. In rural areas and at residences removed from the influence of traffic, noise levels ranged from 35 to 
50 dB(A) (DOE 19951). Suburban areas near the site typically have sound levels in the range of 53 to 
62 dB(A). 

4.3.11 Transportation 

The information in the following section was taken from Volume 1, Appendix F, of DOE ( 19951). 

Volume I, MIPP- EIS 4.60 Affected Environment 



Ill 

Table 4-15. Federal- and State-Listed Threatened, Endangered, and Other Special-Status Species 
That Potentially Occur on or in the Vicinity of the Oak Ridge Reservation<a> 

Status<bJ 

Common Name Scientific Name Federal State 

Plants 

Appalachian bugbane<c> Cimicifuga rubifolia C2 T 

Butternut Juglans cinerea C2 T 

Canada (wild yellow) lily<<> Lilium canadense NL T 

Carey's saxifrage<<> Saxifraga careyana NL s 
Fen orchid<cJ Liparis loeselii NL E 

Ginseng<cJ Panax quinquefolius NL T 

Golden seal<cJ Hydrastis canadensis NL T 

Gravid sedge<cJ Carex gravida NL s 
Lesser lady's tresses<cJ Spiranthes ovalis NL s 
Michigan lily Lilium michiganense NL T 

Mountain witch alder<c> Fothergilla major NL T 

Northern bush honeysuckle<<> Diervilla lonicera NL T 

Nuttall waterweed<c> Elodea nuttallii NL s 
Pink lady's-slipper<c> Cypripedium acaule NL E 

Purple fringeless orchid<cJ Platanthera peramoena NL T 

Spreading false foxglove<cJ Aureolaria patula Cl T 

Talllarkspur<cJ Delphinium exaltatum C2 E 

Tubercled rein-orchid<c> Platantherajlava var. herbiola NL T 

Virginia spiraea Spiraea virginiana T E 

Fish 

Flame chub Hemitremia jlammea NL D 

Tennessee dace<cJ Phoxinus tennesseensis NL D 

Amphibians 

Green salamander Aneides aeneus NL D 

Hellbender<c> Cryptobranchus alleganiensis C2 D 

Tennessee cave salamander<dJ Gyrinophilus palleucus C2 T 

Reptiles 

Cumberland turtle Chrysemys scripta troosti NL D 

Eastern slender glass lizard Ophisaurus attenuatus longicaudus NL D 

Northern pine make Pituophis melanoleucus C2 T 

Six-lined racerunner<dJ Cnemidophorus sexlineatus NL D 
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Table 4-15. ( contd) 

Status<bl 

Common Name Scientific Name Federal State 

Birds 

Bachman's sparrow Aimophila aestivalis C2 E 

Bald eagle<el Haliaeetus leucocephalus E E 

Barn owl<cl Tyto alba NL D 

Bewick's wren Thyromanes bewickii altus C2 T 

Black-crowned night heron<cl Nycticorax nycticorax NL D 

Black vulture<cl Coragyps atratus NL D 

Cooper's hawk<cl Accipiter cooperii NL T 

Grasshopper sparrow Ammodramus savannarum NL T 

Northern harrier Circus cyaneus NL T 

Osprey<cl Pandion haliaetus NL E 

Peregrine falcon Falco peregrinus E E 

Red-shouldered hawk<cl Buteo lineatus NL D 

Redheaded woodpecker Malanerpes erythrocephalus NL D 

Sharp-shinned hawk<cl Accipiter striatus NL T 

Mammals 

Eastern woodrat Neotomafloridana magister C2 D 

Gray bat Myotis grisescens E E 

Indiana bat Myotis soda/is E E 

Smoky shrew So rex fume us NL D 

Southeastern shrew Sorex longirostris NL D 

(a) Sources: Barclay (1990, 1992); Bay (1991); Cunningham eta!. (1993); Hardy (1991), Hardy 
eta!. (1992); Kitchings and Story (1984); Kroodsma (1987); ORNL (1981); ORNL 
(1988); TDEC (1992a, 1992b, 1992c, 1992d); TWRC (1991); U.S. DOl (1990, 
1991, 1992). 

(b) Status codes: 
Cl =Federal Candidate- Category I (probably appropriate to list) 
C2 =Federal Candidate- Category 2 (possibly appropriate to list, more study required) 
D = species deemed in need of management 
E = endangered 
NL = not listed 
s = species of special concern 
T = threatened, more study required. 

(c) Recent record of species occurrence on the Oak Ridge Reservation. 
(d) Species collected on the Oak Ridge Reservation in 1964 (ORNL 1988). 
(e) Observed near Oak Ridge Reservation on Melton Hill and Watts Bar lakes. 
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4.3.11.1 Roadways 

Regional and local transportation routes in the vicinity of the Oak Ridge Reservation are illustrated in 
Figures 4-21 and 4-17. Primary roads on the Oak Ridge Reservation include Tennessee state routes 95, 
62, 162, 170 (Bethel Valley Road), and Bear Creek Road. All these roads are public highways, except 
Bear Creek Road. The remaining roads on the Oak Ridge Reservation are private. 

4.3.11.2 Airports and Air Traffic 

McGhee Tyson Airport in Knoxville, 64 km ( 40 mi) from the Oak Ridge Reservation, receives jet 
air passenger and cargo services from both national and international air carriers. The closest air 
transportation facility to Oak Ridge Reservation is Atomic Airport in Oliver Springs. Numerous other 
private airports are located in the region within 24 km (15 mi) of Oak Ridge Reservation. 

4.3.12 Radiological Health and Safety 

For general information applicable to the four alternative sites being considered, refer to Section 3.0. 

Characterization of the radiological consequences of radionuclides released to the air from Oak Ridge 
Reservation operations during 1992 was accomplished by calculating, for each operating area and for the 
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Figure 4-21. Highway System for the Oak Ridge Reservation 
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entire Oak Ridge Reservation, effective dose equivalents to the MEl and to the entire population residing 
within 80 km (50 mi) of the site. The dose calculations were made using the CAP-88 package of computer 
codes (Beres 1990), which contains the most recent approved version of the AIRDOS-EPA and DARTAB 
computer codes and the ALLRAD88 radionuclide data file (Kornegay et al. 1993). The calculated 
effective dose equivalents to the MEl from the Oak Ridge Reservation are listed in Table 4-16 and the 
collective effective dose equivalents to the public are shown in Table 4-17. The calculated effective dose 
equivalent to the MEl is below the 10-mrem National Emission Standards for Hazardous Air Pollutants 
standard and well below the 300 mrem the average mdividual receives from natural sources. The 
calculated collective effective dose equivalent to the population (43 person-rem) is 0.02% of the 
264,000 person-rem the population could receive from natural sources of radiation. The expected latent 
cancer fatalities are much less than one (0.0172) for the population of 879,546 (Kornegay et al. 1993). 

Table 4-16. Summary of Effective Dose Equivalents to the Maximally Exposed Individual from 
Oak Ridge Reservation Operations During 1992 (from Kornegay et al. 1993) 

Total Effective Dose Equivalents (mrem) 

OakRidge 
Operating Area Operating Area Max Reservation Max 

Oak Ridge National Laboratory<•> 0.1 0.05 

K-25 Site<b> 0.6 0.2 

Y -12 Operatin_gArea<c> 1.2 1.2 

Entire Oak Ridge Reservation<d> NA 1.4 

(a) The MEl is located 4970 m (3.1 mi) SW of the 3039 stack and 5160 m (3.2 mi) WSW of the 79II stack. 
(b) 
(c) 
(d) 

The MEl is located 5I80 m (3.2 mi) WSW of the K-1435 stack. 
The MEl is located I 080 m (0. 7 mi) NNE of the Y -I2 Operating Area release point. 
The MEl for the entire Oak Ridge Reservation is the same as the Y-I2 Operating Area MEL 

Table 4-17. Summary of Collective Effective Dose Equivalents to the 
Public from Oak Ridge Reservation Operations During 
1992 (from Kornegay et al. 1993) 

Effective Dose Equivalents 
Operating Area (person-rem)<•> 

Oak Ridge National Laboratory 3 

K-25 Site 29 

Y -I2 Operatin_g Area II 

Oak Ridge Reservation 43 

(a) The collective effective dose equivalents to the 879,546 persons residing 
within 80 km (50 mi) of the Oak Ridge Reservation. 
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External gamma radiation measurements were made at 5 of 10 ambient air monitoring stations at the 
ORNL and reservation perimeter. The average value was 7.6 J,JR!h, and the values ranged from 11 to 
4 J,JR/h. The standard deviation of the mean was 0.13 J,JRfh (Kornegay et al. 1993). Typical values for 
cities in the contiguous United States usually range from 5 to 20 J,JR!h. The median exposure rate 
identified by the U.S. Environmental Protection Agency for U.S. cities during 1989 was 9.3 J,JRih (Eastern 
Environmental Radiation Facility 1989). 

The total annual baseline worker dose from normal Oak Ridge Reservation operations is about 
48 person-rem (DOE 19951). The latent cancer fatalities expected for this occupational dose is less than 1 
(0.024). 

4.3.13 Site Services 

Electrical power is procured from the Tennessee Valley Authority. Several161-kV overhead radial 
feeders are located on the site to supply power to the reactors and other plants on the site. See Table 4-18. 

The source of water for some onsite reactors is Clinch River water impounded by the Melton Hill 
Dam. A filtration plant, with its 26,495,000-L (7-million-gal) storage reservoir, is a source of treated water 
on the site. The treated water supplies the fire protection system, process operations, sanitary require
ments, and boiler feed at the steam plant. Heating and process steam is supplied by the main steam plant 
that houses four boilers. 

Chemical needs include industrial gases (argon, helium, hydrogen, nitrogen, and oxygen) delivered in 
an aboveground distribution system. For current consumption, see Table 4-19. 

Table 4-18. Existing Oak Ridge Reservation Utility Resource Requirements 

Utility Resources Average Daily Consumption Peak Demand System Capacity 

Electricity 1320MWh 70MW 300MW 

Water 7,000,000 gal 5000 gpm 17,000 gpm 

Conversion: 
To convert gallons (gal) to liters (L), multiply by 3.785. 

4.3.14 Waste and Spent Nuclear Fuel Management 

Within the Oak Ridge Reservation are three primary complexes: the Y-12 Operating Area (a manufac
turing and developmental engineering plant), the K-25 site (formerly the Oak Ridge Gaseous Diffusion 
Plant), and the ORNL. These facilities are used for research, development, and production. This section 
summarizes the management of waste products from these three primary complexes. 
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Table 4-19. Existing Oak Ridge Reservation Chemical Resource Requirements 

Chemical Resources Total Annual Consumption Sto 

Nitrogen 4,027,770,000 gal 46,083,000 gal 

Argon 90,000,000 ftl 3,430,000 ftl 

Helium 4,464,000 ftl 707,000 ftl 

Hydrogen 5,464,000 ftl 76,000 ftl 

Oxygen 44,886,000 gal 533,000 gal 

Conversion: 
To convert gallons (gal) to liters (L), multiply by 3.785. 
To convert cubic feet (ftl) to cubic meters (m3

), multi I b 0.028317. 

Ongoing nuclear-related activities at Oak Ridge Reservation have resulted in the generation of spent 
nuclear fuel, transuranic, low-level, mixed low-level, hazardous, and industrial solid waste categories. 
Facilities at the Y-12 Operating Area are used to manage low-level radioactive, hazardous (Resource Con
servation and Recovery Act hazardous/mixed polychlorinated biphenyl and polychlorinated biphenyl/ 
uranium), and nonhazardous solid wastes. Facilities at the K-25 site are used to manage low-level 
radioactive, hazardous, and mixed wastes. Nonhazardous solid wastes are disposed of at the Y-12 sanitary 
landfill. Facilities at the ORNL are used to manage transuranic, low-level radioactive, hazardous, and 
mixed waste. 

Note that 1995 waste generation rates presented in this section are a representation of the annual 
generation rates for operations until the year 2035. The total amount of waste generated and disposed of at 
Oak Ridge has been reduced and continues to be reduced through waste minimization activities. The 
information presented in this section is directly from the SNF PElS (DOE 19951), unless otherwise noted. 

4.3.14.1 Spent Nuclear Fuel 

The Oak Ridge Reservation currently maintains spent nuclear fuel in various storage facilities, several 
shut down reactors, and one operating research reactor (the High Flux Isotope Reactor). The quantity of 
spent nuclear fuel at the Oak Ridge Reservation in 1995 was estimated as 650 kg (heavy metal) (DOE 
1995b). 

4.3.14.2 Low-Level Radioactive Waste 

The Y-12 Operating Area, K-25 site, and the ORNL generate and manage low-level wastes. The total 
cumulative volume of low-level waste disposed of through 1993 was 441,700 m3 (577,482 yd3

) 

(DOE 1994b). 
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4.3.14.3 Low-Level Mixed Waste 

All three complexes at the Oak Ridge Reservation generate and manage mixed low-level wastes. They 
manage non-Resource Conservation and Recovery Act wastes (polychlorinated biphenyls, beryllium, and 
asbestos) contaminated by low-level radioactive materials as dangerous substances and include them with 
the Resources Conservation and Recovery Act-regulated radionuclide-contaminated materials as mixed 
wastes. The cumulative volumes of low-level mixed waste are as follows: 

ORNL 
Y -12 Operating Area 
K-25 Site 

4082.6 m3 (5339.8 yd3
) 

12,043.1 m3 (15,751.8 yd3
) 

30,572.9 m3 (39,987.9 yd3
). 

4.4 Idaho Falls Environment 

4.4.1 Overview 

The Idaho National Engineering Laboratory (INEL) is located in southeastern Idaho, about 44 km 
(27 mi) west of Idaho Falls (Figure 4-22). The northern and western borders of the INEL site are roughly 
formed by the Bitterroot, Lemhi, and Lost River mountain ranges 

The INEL site encompasses 2312 km2 (893 mi2
) in Butte, Bingham, Jefferson, Bonneville, and Clark 

counties, Idaho. About 145 km (90 mi) of paved public highways run through the INEL site, including 
U.S. highways 20 and 26, and state routes 22, 28, and 33. Other transportation routes include Interstate 
15 and U.S. highways 93A and 191. 

The Power Burst Facility is located in the southern portion of INEL, adjacent to the Waste Experimen
tal Reduction Facility, and within 8 km (5 mi) of three other INEL facilities: the Auxiliary Reactor Area, 
the Idaho Chemical Processing Plant, and the Central Facilities Area. The Power Burst Facility is 
approximately 5 km (3 mi) northeast of the intersection of U.S. highways 20 and 26. 

No known Native American traditional properties would be impacted by use and upgrading of the 
Power Burst Facility. Construction of the Power Burst Facility began in 1965 and was completed by 1972. 
The facility itself has not been recorded as a historic facility, and has not been formally evaluated for 
eligibility to the National Register of Historic Places. 

The INEL is in seismic Zone 2B, where destructive earthquakes may occur. However, based on the 
historical record, the Eastern Snake River Plain has been seismically quiet. In October 1983, a Richter 
magnitude 7.3 earthquake known as the Borah Peak earthquake occurred along the central portion of the 
Lost River fault 24 km (15 mi) northwest of Mackay, Idaho. The Power Burst Facility is located 
approximately 113 km (70 mi) from the epicenter of that earthquake. 
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Figure 4-22. Location of Idaho National Engineering Laboratory 
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Radioactive emissions from INEL facilities include noble gases (argon, krypton, and xenon) and 
iodine; particulate fission products such as rubidium, strontium, and cesium; radionuclides formed by neu
tron activation, such as tritium, carbon-14, and cobalt-60; and very small quantities of heavy elements, 
such as uranium, thorium, plutonium, and their decay products. 

Spent nuclear fuel currently is received from, and is expected to continue being received from, the 
Naval nuclear program and the Advanced Test Reactor at INEL. Spent nuclear fuel is stored in water
filled, fuel storage basins at various facilities throughout INEL. Some dry storage is also available. The 
total mass of spent nuclear fuel at INEL is estimated to be >458 tons. 

As of 1993, INEL had approximately 147,000 m3 (192,189 yd3
) oflow-level waste with a projected 

1995 annual generation volume of 4270 m3 (5583 yd3
). 

At present, DOE accepts only mixed low-level waste generated at the INEL for treatment and disposal 
at the INEL. DOE stores mixed low-level waste generated at the INEL at interim storage facilities until 
treatment systems become available or operational. A total of 1800 m3 (2400 yd3

) of mixed low-level 
waste interim storage capacity is available at the INEL. 

4.4.2 Land Use 

4.4.2.1 Regional Area 

The INEL is located in southeastern Idaho with Mud Lake to the east; Arco, Butte City, and Howe to 
the west; and Atomic City to the south. The larger communities of Idaho Falls, Rexburg, Blackfoot, 
Pocatello, and Chubbock are to the east and southeast of the INEL site. The Fort Hall Indian Reservation 
is to the southeast of the INEL. The Bitterroot, Lemhi, and Lost River mountain ranges border the INEL 
site on the north and west (DOE 1995o ). 

4.4.2.2 Idaho National Engineering Laboratory 

The INEL site encompasses 2310 km2 (893 mi2
) in Butte, Bingham, Jefferson, Bonneville, and Clark 

counties in Idaho. 

Categories of land use at the INEL include facility operations, grazing, general open space, and infra
structure, such as roads. Most (98%) of the INEL is open space. Some of this open space serves as a 
buffer zone between INEL facilities and other land uses. The U.S. Department of the Interior's Bureau of 
Land Management (BLM) grants and administers rights-of-way and grazing permits for the INEL. 
Figure 4-23 shows selected land uses at the INEL and in the surrounding region (DOE 1995o). 
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Figure 4-23. Selected Land Uses for the Idaho National Engineering Laboratory Region 
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The INEL site is within the Medicine Lodge Resource Area (approximately 569 km2/220 mn in the 
eastern and southern portions of the INEL site and the Big Butte Resource Area (approximately 1743 km2 

or 673 mi2
) in the central and western portions; the Bureau of Land Management administers both of these 

areas. 

4.4.2.3 Power Burst Facility 

The Power Burst Facility is located in the southern portion of INEL, adjacent to the Waste Experimen
tal Reduction Facility, and within 8 km (5 mi) of three other INEL facilities: the Auxiliary Reactor Area, 
the Idaho Chemical Processing Plant, and the Central Facilities Area. The Power Burst Facility is 
approximately 5 km (3 mi) northeast of the intersection of U.S. highways 20 and 26 (Figure 4-23). 

4.4.3 Socioeconomic Environment 

Approximately 97% of the INEL workforce lived in a 7-county area of southeastern Idaho in 1991 
(DOE 1995o ). This area, referred to as the region of influence, includes the counties of Bingham, 
Bonneville, Butte, Clark, Jefferson, Bannock, and Madison (see Figure 4-24). The region also includes the 
Fort Hall Indian Reservation and Trust Lands (home of the Shoshone-Bannock Tribes) in Bannock, 
Bingham, Caribou, and Power Counties. 

4.4.3.1 Demographic Characteristics 

The predominant population in the region of influence is white non-Hispanic, 94.8% of the total (DOC 
1994b). Total minority percentage for the region of influence (excludes white non-Hispanic) is 8.5%, 
compared to a minority population of 7.8% for Idaho State and of 24.2% for the U.S. In the region, Native 
Americans make up 2.2% of the population, persons classified as other make up 3.0% of the population, 
and persons classified as black or Asian make up less than 1% each. About 5.2% of the population is 

Hispanic. 

Approximately 55.7% of the total population in the region of influence is between the ages of 18 and 
65, slightly less than Idaho as a whole, where 57.4% of the population is between 18 and 65. Of the 
population age 25 and over, 82.3% has received a high school degree (ranging from 74.7% to 87.6% by 
county) and 19.0% has received a baccalaureate degree (ranging from 11.8% to 23.2% by county). For 
comparison, 79.7% of the population in Idaho has received a high school degree and 17.7% has received a 
baccalaureate degree (DOC 1994b). 

The 1989, median household income level for the region ranged from $23,000 to $30,462 and the per 
capita income level for the region was $10,550 (ranging from $7385 to $12,123). For the state of Idaho, 
the median household income was $25,257 and the per capita income was $11,457. At the time of the 
1990 census, estimates indicated that 14.4% of the residents in the region of influence fell below official 
poverty thresholds, compared to 13.3% for the residents in Idaho and 13.1% of the persons in the U.S. 
(DOC 1994b). 
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4.4.3.2 Economic Base 

INEL plays a substantial role in the regional economy. During fiscal year 1992, INEL directly 
employed approximately 11,600 personnel (DOE 1995b ), accounting for about 10% of total regional 
employment. The major employers at INEL are DOE-Idaho, DOE-Idaho contractors, Argonne National 
Laboratory-West, and the Naval Reactors Facility. Projections, as of January 1995, indicate the total 
number of jobs at INEL will decrease to approximately 8620 in fiscal year 1995 and to approximately 
7250 in fiscal year 2004 (DOE 1995o). Projected decreases in INEL employment are primarily related to 
contractor consolidation, which accounts for 64% of the projected losses between fiscal year 1994 and 
fiscal year 2004, and to reduced activities at the Naval Reactors Facility, which accounts for 33% of the 
projected job losses (DOE 1995o ). 

Wages and salaries paid to INEL employees in fiscal year 1992 totaled nearly $477 million. An addi
tional $113.9 million in procurements were made in the region. As employment decreases, total INEL 
payroll is expected to decrease from $373 million in fiscal year 1995 to approximately $314 million by 
fiscal year 2004 (DOE 1995j). 

In 1992, INEL employees paid an estimated $60 million in federal withholding tax and $24 million in 
state withholding tax (DOE 1995o ). 

The average annual employment in the region of influence during calendar year 1993 was 
115,872 workers, who earned a total of $2.69 billion in wages (DOC 1994a) (see Table 4-20). At the 

Table 4-20. 1993 Employment Profile in the Idaho National Engineering Laboratory 
Region of Influence (in number of jobs) 

Economic Sectors Bannock Bingham Bonneville Butte Clark Jefferson Madison 

Agriculture 253 691 551 29 42 674 (D) 

Mining 32 86 28 (D) (D) 15 (D) 

Construction 1,885 857 3,190 (D) (L) 580 432 

Manufacturing 2,395 2,706 2,318 1,541 (D) 808 1,221 

Transportation and Public Utilities 2,409 460 1,243 20 12 162 236 

Trade 9,061 3,965 12,384 250 69 1,179 2,829 

Finance, Insurance, and Real Estate 2,323 575 2,339 52 12 224 437 

Services 7,501 3,544 14,194 4,464 27 778 3,558 

Government 7,921 3,108 5,482 1,439 148 1,119 1,478 

Total 33,780 15,992 41,729 7,839 475 5,539 10,518 

(D) Not shown to avoid disclosure of confidential information. 
(L) Less than 10 jobs. Estimates are included in totals. 
Source: DOC 1994b. 

Total 

2,240 

161 

6,944 

10,989 

4,542 

29,737 

5,962 

34,066 

20,695 

115,872 
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sectoral level, employment and wages were highest in the service, government, and trade sectors of the 

regional economy. Together these sectors accounted for 73% of the employment and 68% of the wages in 
the regional economy. 

4.4.4 Cultural Resources 

The INEL site contains a rich and varied inventory of cultural resources. Previous archaeological sur

veys for the area of the Power Burst Facility indicated the area is archaeologically sensitive (Homer et al. 
1987). However, none of these archaeological sites would be impacted by proposed modifications to the 

reactor. No known Native American traditional properties would be impacted by use and upgrading of the 
Power Burst Facility. 

4.4.5 Aesthetic and Scenic Resources 

Most of the INEL site consists of open undeveloped land, covered predominantly by large sagebrush 

and grasslands. Pasture and irrigated farmland border much of the INEL site. The Craters of the Moon 
National Monument is about 24 km (15 mi) southwest of the INEL site western boundary. The monument 

is located in a designated wilderness area, which must maintain Class I (very high) air quality standards or 

minimal degradation, as defined by the Clean Air Act (42 USC 7401, 40 CFR 50; 40 CFR 51). Under 

Section 169a of the Clean Air Act, air quality includes visibility and scenic view considerations (DOE 
1995o). 

The Craters of the Moon National Monument, Hell's Half Acre Wilderness Study Area, Black Canyon 

Wilderness Study Area, Camas National Wildlife Refuge, Market Lake State Wildlife Management Area, 

North Lake State Wildlife Management Area, Yellowstone National Park, Grand Teton National Park, 

Jackson Hole Recreation Complex, and Targhee and Challis National Forests are in the general vicinity of 

INEL. 

Features of the natural landscape have special significance to the Shoshone-Bannock Tribes. The 
environment of the INEL site is within the visual range of Fort Hall Reservation (DOE 1995o). 

4.4.6 Geologic Resources 

This section summarizes the physiography, geology, and seismic hazards at the INEL. A more 
detailed summary of these subjects can be found in DOE (199lb) with site-specific information in DOE 
(1993a). 

4.4.6.1 General Geology 

Physiography. The INEL is located on the western edge of the Eastern Snake River Plain, northwest 
of Idaho Falls (Figure 4-22). The INEL occupies 2300 km2 (890 mi2

) of remote desert in southern Idaho. 
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The Eastern Snake River Plain is bounded on the north and south by mountains and valleys of the Basin 
and Range Province and on the northeast by the Yellowstone Plateau (DOE 1995b ). For further details, 
refer to DOE (1990) and LLNL (1990). 

Geology. The Eastern Snake River Plain forms a broad northeast-trending, crescent-shaped trough 
consisting primarily of surface basaltic lava flows formed 1.2 million to 2100 years ago (DOE 1995b) 
(Figure 4-25). The topography of the INEL is flat and consists of basaltic lava flows interbedded with 
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Figure 4-25. Geology of the Eastern Snake River Plain 
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sedimentary strata. The sequence is underlain by an unknown thickness of rhyolitic and pyroclastic flow 
materials formed 1.2 to 3.0 Ma (Kuntz et al. 1990). Refer to Kuntz et al. (1990) for further detail. 

Structure. Vents for basaltic volcanism are concentrated in volcanic rift zones and along the central 
axis of the Snake River Plain (Figure 4-26). The rift zones are northwest trending features 2 to 20 km 
(1.2 to 12.4 mi) wide and 20 to 95 km (12.4 to 59 mi) long, characterized by alignments of basaltic vents, 
fissures, normal faults, and grabens produced by shallow dike injection (Wong et al. 1992). Further 
information can be found in LANL (1990) and Hackett and Smith (1992). 

Soils. Soils at the INEL include loam, clay, loess, and lacustrine sediments. Soil depth and water
holding capacity vary considerably around the INEL (DOE 1990). The U.S. Fish and Wildlife National 
Wetlands Inventory identified more than 130 areas inside the INEL with potential wetlands characteristics. 

4.4.6.2 Mineral Resources 

Southeastern Idaho State mineral resources include crushed basalt, clays for alumina, fluorspar, and 
vanadium-producing phosphate rock. Mineral resources at INEL include several quarries or pits that 
supply sand, gravel, pumice, silt, clay, and aggregate for road construction and maintenance, new facility 
construction and maintenance, waste burial activities, and ornamental landscaping cinders (DOE 1995b). 
These industrial minerals are of low unit value and are not considered exclusive to INEL. 

4.4.6.3 Site Stability 

The INEL is in seismic Zone 2B, which is defined by the Uniform Building Code as an area where 
destructive earthquakes may occur. Based on the historical record, the Eastern Snake River Plain has been 
seismically quiescent, while the surrounding Basin and Range Province has a fairly high rate of seismicity 
(Wong et al. 1992; DOE 1995b). Detailed earthquake monitoring by the INEL seismic network from 1972 
to 1990 suggests the Eastern Snake River Plain is characterized by very infrequent and small-magnitude 
microearthquakes. 

Potential seismic sources considered most significant to INEL, based on past and current studies, 
include the Basin and Range faults immediately north to northwest of the INEL, including the Lemhi fault; 
the Eastern Snake River Plain volcanic rift zone; the Eastern Snake River Plain Basin and Range boundary 
zone, and random earthquakes (Wong et al. 1992). Three major Basin and Range normal faults approach 
the northwest margin of the Eastern Snake River Plain adjacent to INEL: the Lost River fault, the Lemhi 
fault, and the Beaverhead fault (Figure 4-27). In October 1983, a Richter magnitude 7.3 earthquake 
known as the Borah Peak earthquake occurred along the central portion of the Lost River Fault 24 km 
(15 mi) northwest of Mackay, Idaho (Wong et al. 1992, DOE 1990). The Power Burst Facility is located 
approximately 113 km (70 mi) from the epicenter of that earthquake. No damage was reported in the 
vicinity. 
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Figure 4-26. Rift Zones and Volcanic Structures Near the Idaho National Engineering 
Laboratory (EG&G 1987) 
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Figure 4-27. Major Volcanic and Tectonic Elements Near the 
Idaho National Engineering Laboratory 

Three volcanic zones occur within the boundaries of the INEL: the Arco and Lava Ridge-Hell's Half 
Acre rift zones and the axial volcanic zone. Although no seismicity has been observed in the vicinity of 
these volcanic zones, the potential exists for seismicity associated with dike injection (Wong et al. 1992). 

Despite the observation indicating the historical seismicity of an area may not reflect potential seismic 
hazards, the historical quiescence of the Eastern Snake River Plain probably is a reflection of low 
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differential stresses within this plain (Wong et al. 1992). In general, geologic evidence indicates the area 
has been relatively stable for a long period of time. 

4.4. 7 Air Quality 

The INEL site is in the semiarid steppe region of the Eastern Snake River Plain (DOE 1987). A brief 
characterization of the climate is presented in Appendix D. 

4.4.7.1 Nonradiological Air Quality 

The INEL is in the Eastern Idaho Intrastate Air Quality Control Region. Atmospheric contaminant 
levels that result from operations at INEL or from nearby communities are low. In addition, atmospheric 
dispersion at INEL is not constrained by topography, and the site is well-ventilated. Nonradioactive 
airborne effluents originate from calcination of high-level radioactive liquid waste at the New Waste 
Calcining Facility, combustion of coal for steam generation at the Coal-Fired Steam-Generating Facility, 
combustion of fuel oil for heating at all INEL facilities, motor vehicle exhausts, and fugitive dusts from 
waste burial and construction activities (Rope et al. 1993). Neither INEL nor most of the surrounding 
counties are designated as nonattainment areas (40 CFR 81.313) for the National Ambient Air Quality 
Standards ( 40 CFR 50). The exceptions are portions of Bannock and Power counties, within about 
80.5 km (50 mi) of INEL, which are designated as nonattainment areas for PM10. Ambient air quality data 
monitored in the vicinity of INEL indicate the site is in compliance with applicable air quality standards 
(DOE 1991b). 

4.4.7.2 Radiological Air Quality 

The major source of radiation exposure in the Eastern Snake River Plain is from natural background 
radiation sources, such as cosmic rays; radioactivity naturally present in soil, rocks, and the human body; 
and airborne radionuclides of natural origin (such as radon). Sources of radioactivity related to INEL 
operations include research and training reactors, spent nuclear fuel testing and stabilization, irradiated 
material and fuel examination, nuclear waste treatment and storage, and depleted uranium armor 
production. 

The DOE evaluates proposed new and modified sources of emissions at INEL to determine the net 
emissions increase of all pollutants. For radionuclides, major sources are defined as facilities where 
emissions would result in an offsite dose of 0.1 mrem per year or greater. 

Radioactive emissions from INEL facilities include noble gases (argon, krypton, and xenon) and 
iodine; particulate fission products such as rubidium, strontium, and cesium; radionuclides formed by 
neutron activation such as tritium, carbon-14, and cobalt-60; and very small quantities of heavy elements 
such as uranium, thorium, plutonium, and their decay products. Table 4-21 summarizes radioactive 
emissions from the Power Burst Facility and the INEL site in 1991. 
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Table 4-21. Summary of Radioactive Emissions to the Atmosphere from the 
Power Burst Facility and the Idaho National Engineering 
Laboratory Site (total in curies) (DOE 1995o) 

Mixed Fission and Uffh/ 
Facility H-3/C-14 Activation Products Transuranics 

Power Burst Facility/ Waste 4.9 X 101 1.3 X 10° 9.8 x 10-3 

Experimental Reduction Facility 

Idaho National Engineering 2.1 X 103 5.6 X 10° 1.0 x 10-2 

Laboratory Total 

Historically, the radionuclide with the highest emission rate was the noble gas krypton-85, which was 

released primarily by the chemical reprocessing of spent nuclear fuel at the Idaho Chemical Processing 
Plant (DOE 1995o). Reactor operations release noble gas isotopes with short half-lives, including 
argon-41 and isotopes of xenon. Other activities at the INEL, including waste management operations, 

result in very low levels of airborne radionuclide emissions. Radionuclide emissions from the INEL 
during 1994 included about 550 Ci of tritium, 2100 Ci of noble gases, less than 1 micorcurie of 
transuranics, and about 10 Ci of other mixed fission and activiation products. Emissions from the Power 
Burst Facility and surrounding area amounted to less than 1 microcurie of mixed fission products during 
that time (DOEq). Gross alpha and gross beta in air concentrations at perimeter and distant locations are 
similar to locations within the INEL boundary, (see Tables 4-22 and 4-23). 

Table 4-22. Gross Alpha Activity in Air (1993) Around Idaho National 

Engineering Laboratory (taken from Mitche111994) 

Number of Range of Samples Annual Mean 
Group Location Samples (x 10-u Ci/m3) (x to-u Ci/m3) 

Distant 103 0.1- 2.5 1.5 ± 0.1 

Boundary 101 0.3-4.1 1.8 ± 0.2 

INEL 164 0.2-4.4 1.6 ± 0.1 
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Table 4-23. Gross Beta Activity in Air (1993) Around Idaho National 
Engineering Laboratory (taken from Mitchell1994) 

Group Number of Range of Samples Annual Mean 
Location Samples (x 10"12 Ci/m3

) (x 10·12 Ci/m3
) 

Distant 198 7-87 25 +2 

Boundary 356 8- 104 26 ±2 

INEL 612 5- 117 28 ± 1 

Ambient air quality standards for Idaho are the same as the National Ambient Air Quality Standards, 
but include total suspended particulates and fluorides. The Idaho Department of Health and Welfare also 
has ambient concentration limits for hazardous and toxic air pollutants. 

4.4.8 Water Quality 

This section summarizes the surface water and groundwater resources at INEL. A more detailed 
summary can be found in DOE (1995b), with site-specific information in DOE (1990) and Holdren et al. 
(1994). 

4.4.8.1 Surface Water 

The INEL is in the Pioneer Basin, a closed drainage basin. Surface waters at the INEL consist of three 
intermittent streams, the Big Lost River, the Little Lost River, and Birch Creek. The drainages do not 
connect to the Snake River (the largest major river in the region). The Power Burst Facility is located 
approximately 5 km (3 .5 mi) southeast of the Big Lost River channel. During episodes of high flow, 
surface water is presently diverted into a series of spreading areas (DOE 1990) and is not a threat to the 
Power Burst Facility. In 1984, the dikes were raised to enable the flood control system to contain floods 
with an average return period of 300 years. In most years, all surface waters in the Little Lost River and 
Birch Creek watersheds are diverted to irrigation before entering the site. 

4.4.8.2 Groundwater 

The regional Snake River Plain aquifer occurs at various depths across the site. In northern INEL the 
aquifer is about 60 m (200ft) beneath the surface. At the southwestern boundary, groundwater is at a 
depth of approximately 180m (600ft) (Holdren et al. 1994). Groundwater recharge zones to the aquifer 
are to the north and northeast, with gradients in southerly and southwesterly directi~ns. Flow rates range 
from less than 0.3 m (1 ft) per day to about 4 m (12ft) per day. The aquifer near the Power Burst Facility 
is approximately 137m (450ft) below ground surface. Perched water has been found locally at depths 
ranging from 12 to 115m (40 to 377ft) (DOE 1990). These features are short-lived, resulting from 
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subsurface discharge of large volumes of process water. The perched water zones are highly localized and 
not of significance in contaminant transport (Holdren et al. 1994). 

4.4.9 Ecological Resources 

4.4.9.1 Terrestrial Resources 

Vegetation on the INEL site is primarily of the shrub-steppe type and is a small fraction of the 
450,000 km2 (173,745 mi2

) of this vegetation type in the Intermountain West. The 15 vegetation associa
tions on the INEL site range from primarily shadscale-steppe vegetation at lower altitudes through 
sagebrush- and grass-dominated communities to juniper woodlands along the foothills of the nearby moun
tains and buttes (Rope et al. 1993; Kramber et al. 1992; Anderson 1991). These associations can be 
grouped into six basic types: juniper woodland, grassland, shrub-steppe (which consists of sagebrush
steppe and salt desert shrubs), lava, bareground-disturbed, and wetland vegetation. See Rope et al. (1993), 
Kramber et al. (1992), and Anderson (1991) for further information. 

The INEL site supports animal communities characteristic of shrub-steppe vegetation and habitats. 
More than 270 vertebrate species occur, including 46 mammal, 204 bird, 10 reptile, 2 amphibian, and 
9 fish species (Arthur et al. 1984; Reynolds et al. 1986). Common small-mammal genera include mice 
(Reithrodontomys spp. and Peromyscus spp.), chipmunks (Tamias spp.), jackrabbits (Lepus spp.), and cot
tontails (Sylvilagus spp.). See Arthur et al. (1984), Reynolds et al. (1986), and DOE (1995o) forfurther 
information. 

4.4.9.2 Aquatic Resources 

Of the three natural surface water drainages that enter INEL (Big Lost River, Little Lost River, and 
Birch Creek), only the Big Lost River is close to the proposed facility. The Big Lost River drains 
approximately 3755 km2 (1450 mi2

) of land before reaching the site. The river is dammed upstream from 
the site, and most water is diverted for irrigation. Water reaching the site disappears into the ground by 
natural infiltration basins, and no water flows off of the site. 

Although general aquatic data are available in the INEL EIS (DOE 1995b), no data are available 
concerning the communities of algae or macroinvertebrates occurring in the Big Lost River near the 
proposed site. The lack of data is due, in part, to the absence of aquatic life in the Big Lost River during 
normal years. Fish, including kokanee salmon (Oncorhynchos nerka), rainbow trout (Oncorhynchos 
mykiss), and mountain whitefish (Prosopium williamsoni) occur on the INEL site only when the Big Lost 
River flows onto the site as a result of heavy rain or snowfall in the mountains to the northwest during 
years of exceptional runoff. These fish are not permanent residents (DOE 1995o ). 
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4.4.9.3 Wetlands 

The U.S. Fish and Wildlife Service National Wetlands Inventory has identified more than 130 areas 
inside INEL boundaries that might possess wetlands characteristics. Surveys conducted in the fall of 1992 
indicate these possible wetlands cover about 1.4% (33 km2/12.8 mi2

) of the INEL site (Hampton et al. 
1993). Approximately 70% of these possible wetlands areas occur near the Big Lost River and its 
spreading areas and playas, near the Birch Creek Playa, and in an area north of and in the general vicinity 
of Argonne National Laboratory-West. These playas are approximately 4.8 to 6.4 km (3 to 4 mi) from the 
Test Area North and about 27.5 km (17 mi) from the Power Burst Facility. Limited riparian (riverbank) 
communities with mature trees along the Big Lost River reflect the intermittent flow in the river (1986 and 
1993 were the last 2 years with flow reported on the site). The remainder of the possible wetlands are 
scatteredthroughout the INEL site. In 1994, INEL began evaluating these potential wetlands to determine 
if they meet the U.S. Army Corps of Engineers definition of jurisdictional wetlands (COE 1987). 
Approximately 20 wetlands are near facilities and are mostly man-made (such as, industrial waste and 
sewage treatment ponds, borrow pits, and gravel pits). 

4.4.9.4 Threatened and Endangered Species 

State and federal regulatory agency lists, the Idaho Department of Fish and Game Conservation Data 
Center list, and information from site surveys provided the information to identify federal- and state
protected, candidate, and sensitive species that potentially occur on the INEL. This information identified 
two federal endangered (bald eagle and peregrine falcon) and nine Federal Category 2 candidate species as 
animals that potentially occur on the INEL site (Table 4-24). Five animal species listed by the state as 
species of special concern occur on the site. See Chowlewa and Henderson (1984) for further information. 

4.4.1 0 Noise 

The Power Burst Facility is located about 13 km (8 mi) from the INEL site perimeter and from Atomic 
City. Ambient noise measurements are not available, but should be similar to background levels at 
Hanford, which range from 30 to 49 dB(A). 

4.4.11 Transportation 

Roads provide the primary access to and from the INEL site. Commercial shipments are transported 
via truck and plane; some bulk materials are transported via rail; waste is transported by road and rail. 
This section discusses the existing transportation infrastructure for the INEL site, including traffic volumes 
and transportation routes. The information in this section was taken from DOE (1995o ). 

4.4.11.1 Roadways 

Figure 4-22 shows the existing regional highway system. Two interstate highways serve the regional 
area. Interstate 15 (I-15), a north-south route that connects several cities along the Snake River, is 
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Table 4-24. Threatened and Endangered Species, Special Species of Concern, and Sensitive Species 
That May Be Found on the Idaho National Engineering Laboratory 

I Name I Status!•! I Comments 

Birds Northern goshawk (Accipiter gentilis) C2, SSC, FS, BLM The ferruginous hawk nests on and migrates through 
Burrowing owl (Athene cunicularia) C2,BLM the INEL. This species is found throughout the INEL, 
Ferruginous hawk (Buteo regalis) C2, SSC, BLM but is observed more frequently in juniper woodlands. 
Swainson's hawk (Buteo swainsoni) BLM The peregrine falcon has been observed rarely in 
Great egret (Casmerodius albus) sse winter, but has not been observed during other seasons. 
Merlin (Falco columbarius) SSC,BLM The last sighting was in 1993 (Morris 1993). It is not 
Peregrine falcon (Falco peregrinus) E known to nest on the INEL and is not commonly 
Gyrfalcon (Falco rusticolus) BLM observed near facilities. The bald eagle is a winter 
Common loon (Gavia immer) SSC,FS resident and is locally common in the far north end and 
Bald eagle ( Haliaeetus leucocephalus) E on the western edge of the INEL near Howe. It is not 
Long-billed curlew (Numenius americanus) SPS,BLM known to nest on the INEL and is not commonly 
American white pelican (Pelecanus sse observed near facilities. The white-faced ibis, which 

erythrorhynchos) uses aquatic and riparian habitats, is an uncommon 
White-faced ibis (Plegadis chihi) C2 migrant at the INEL. The long-billed curlew is known 

to nest on the norrh end of the INEL near agricultural 
lands. The northern goshawk is a casual migrant 
through the INEL. 

Mammals Merriam's shrew (Sorex merriami) SPS The pygmy rabbit is common on the INEL, but its 
Pygmy rabbit (Brachylagus (Sylvilagus) C2,BLM,SSC distribution is patchy (Reynolds et al. 1986). Roosts 

idahoensis) and hibernation caves for Townsend's western big-
California myotis (Myotis californicus) sse eared bat occur on the INEL. All are over 7 km (3 mi) 
Fringed myotis (Myotis thysanodes) sse from facilities. Brood caves might exist on the site but 
Western pipistrelle (Pipistrellus hesperus) SSC,BLM have not been located. 
Townsend's western big-eared bat (Plecotus C2, SSC, FS, BLM 

townsendii) 
Long-eared myotis (Myotis evotis) C2 
Small-footed myotis (Myotis subulatus) cs 

Plants Lemhi milkvetch (Astragalus aquilonius) BLM, FS, INPS The eight plant species identified as sensitive, rare, or 
Painted milkvetch (Astragalus ceramicus 3c, INPS-M unique that are known to occur on the INEL occur 

var. apus) primarily at a distance from INEL facilities and are 
Winged-seed evening primrose BLM, INPS-S uncommon on the INEL because they require unique 

(Camissonia pterosperma) microhabitat conditions. 
Nipple cactus (Coryphantha missouriensis) INPS-M 
Spreading gilia ( Ipomopsis ( Gilia) BLM,INPS-2 

polycladon) 
King's bladderpod ( Lesquerella kingii var. INPS-M 

cobrensis) 
Tree-like oxytheca (Oxytheca dendroidea) INPS-S 
Sepal-tooth dodder (Cuscuta denticulata) INPS-1 

Insects Idaho pointheaded grasshopper C2,BLM Occurs just norrh of the INEL. 
(Acrolophitus pulchellus) 

(a) Key: C2 = Federal Category 2 species. BLM = Bureau of Land Management monitored. 
INPS-S = Idaho Native Plant Society sensitive. 3c = No longer considered for federal listing. 
FS =U.S. Forest Service monitored. INPS-M = Idaho Native Plant. 
E = Federal and state endangered species. INEL =Idaho National Engineering Laboratory. 
INPS-1 = Idaho Native Plant Society State Priority 1. SSC = State species of special concern. 
SPS = State protected species. INPS-2 =Idaho Native Plant Society State Priority 2. 
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approximately 40 km (25 mi) east of the INEL site. Interstate 86 intersects I-15 approximately 64 km 
(40 mi) south of the INEL site, and provides a primary linkage from I-15 to points west. I-15 and 
U.S. Highway 91 are the primary access routes to the Shoshone-Bannock Reservation. U.S. Highway 20 
and U.S. Highway 26 are the main access routes to the southern portion of the INEL site. Idaho state 
routes 22, 28, and 33 pass through the northern portion of the INEL; State Route 33 provides access to the 
northern INEL site facilities. Table 4-25 lists the baseline (1991) traffic for several of these access routes. 

I 

Table 4-25. Baseline Traffic for Selected Highway Segments<•> on the 
Idaho National Engineering Laboratory 

Route I Average Daily Traffic I Peak Hourly Traffic<bl 

U.S. Highway 20-Idaho Falls to INEL 2290 344 

U.S. Highway 20/26-INEL to Arco 1500 225 

U.S. Highway 26-Biackfoot to INEL 1190 179 

State Route 33 West from Mud Lake 530 80 

Interstate 15-Blackfoot to Idaho Falls 9180 1380 

(a) Source: DOE 1995o. 
(b) Estimated as 15% of average dailv traffic. 

I 

The level of service of these segments is currently designated free flow, defined as "operation of vehicles is 
virtually unaffected by the presence of other vehicles." 

The INEL has developed an onsite road system of approximately 140 km (87 mi) of paved surface, 
including about 29 km (18 mi) of service roads that are closed to the public. Most of the roads are ade
quate for the current level of normal transportation activity and could handle some increased traffic vol
ume. The DOE plans to reconstruct several deteriorating INEL roads built in the 1950s that have been and 
will continue to be used to transport heavier-than-normal loads. 

Approximately 4000 DOE and contractor personnel administer and support INEL work at offices in 
Idaho Falls. DOE shuttle vans provide hourly transport between in-town facilities. One of the busiest 
intersections is Science Center Drive and Fremont A venue, which serves Willow Creek Building, 
Engineering Research Office Building, INEL Electronic Technology Center, and DOE office buildings. 
This intersection is congested during peak weekday hours, but it is designed for the current traffic. 

Four major modes of transit use the regional highways, community streets, and INEL site roads to 
transport people and commodities: DOE buses and shuttle vans, DOE motor pool vehicles, commercial 
trucks, and personal vehicles. Table 4-26 summarizes the baseline miles for INEL-related traffic. 
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Table 4-26. Baseline Annual Vehicle Miles Traveled for Idaho National 
Engineering Laboratory-Related Traffic<•> 

Mode of Travel and Transportation Vehicle Miles Traveled(b> 

DOE Buses 6,068,200 

Other DOE Vehicles 9,183,100 

Commercial Trucks 56,000 

Personal Vehicles on Highways to INEL 7,500,000 

Total 22,807,300 

(a) Source: DOE 1995o. 
(b) To convert miles to kilometers, multiply by 1.61. 

4.4.11.2 Airports and Air Traffic 

Commercial airlines provide Idaho Falls with jet aircraft passenger and cargo service, as well as com
muter service to the Idaho Falls and Pocatello airports. In addition, local charter service is available in 
Idaho Falls, and private aircraft use the major airport and many other fields in the area. Total landings at 
the Idaho Falls airport for 1991 and 1992 were 5367 and 5598, respectively. The Idaho Falls and Pocatello 
airports collectively record nearly 7500 landings annually. 

Non-DOE air traffic over the INEL site is limited to altitudes higher than 305m (1000 ft) over build
ings and populated areas, and non-DOE aircraft are not permitted to use the site. The primary air traffic at 
the INEL site is DOE helicopters, which are used for security and emergency purposes. These helicopters 
have specific operations stations and duties. 

4.4.12 Radiological Health and Safety 

For general information applicable to the four alternatives, refer to Section 3.0. 

Radioactivity released to the air can result in human exposure through a number of pathways, includ
ing inhalation, external exposure, and ingestion. The DOE conducts physical measurements and uses 
calculation techniques to assess existing levels of radiation in and near the INEL site and to assess radio
logical doses to workers and the surrounding population. 

The estimated potential population dose was 0.3 person-rem (3 x 10-3 person-Sv) to a population of 
approximately 121,500 within 80 km (50 mi) of the site. No (0.00015) latent cancer fatalities are expected 
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from this population dose. Using the CAP-88 code and the MESODIF code, the maximally exposed 
individual was calculated to receive 0.011 mrem and 0.03 mrem, respectively, from 1993 INEL operations 
(Mitchell1994). The MESODIF results are tabulated in Table 4-27. 

Table 4-27. Maximum Individual Effective Dose Equivalent from 1993 
Idaho National Engineering Laboratory Emissions to the Air 
(taken from Mitchell1994) 

Maximum Effective Dose 
Equivalent 

Radionuclide mrem mSv 

Iodine-129 2.6 X 10'2 2.6 x w-4 

Argon-41 1.4x 10·3 1.4 x w-5 

Krypton-88 + o<•> 2.9 x 10·4 2.9 x 10·6 

Strontium-90 + o<•> 1.4 x w-4 1.4 x w-6 

Cesium-137 + o<•> 1.4x10-4 1.4 X 10'6 

Xenon-135 1.3 X 10-3 1.3 X 10'5 

Xenon-133 3.2 X 10-5 3.2 X 10'7 

KryiJton-85 3.1 X 10'5 3.1 x w-7 

Xenon-138 + o<•> 2.2 x w-5 2.2 X 10'7 

Hydrogen-3 1.9 X 10-5 1.9 X 10'7 

Krypton-85m 1.1 X 10'5 1.1 X 10'7 

Total 2.9x10-2 2.9 X 10·4 

(a) The D notation indicates decay products are included in 
this dose equivalent. 

Workers at major INEL facilities may receive radiological exposures. The largest fraction of the occu
pational dose received by INEL workers is from external radiation. The maximum dose received by a 
worker, from the air pathway, at any onsite area is about 4.3 mrem per year (DOE 1995o ). This dose value 
of 4.3 mrem per year includes the maximum projected operation of the Portable Water Treatment Unit at 
the Power Burst Facility area. However, operation of that facility would be temporary (expected to last 1 
to 2 years) and is not representative of a permanent increase on the baseline. If this facility were not 
included, the baseline dose to workers would be about 0.2 mrem per year (DOE 1995o ). 

From 1987 to 1991, the average occupational dose to individuals who had received measurable doses 
was 0.156 rem per year, resulting in an average collective dose of about 300 person-rem. The resulting 
number of expected excess health effects would be less than one for each year of operation (DOE 1995o ). 
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4.4.13 Site Services 

Major utility systems on the INEL site include water and sanitary sewer pipelines. A system of about 
30 wells, with pumps and storage tanks, provides the water supply for the INEL site. Because of the 
distance between site facility areas, the water supply system for each facility is independent. The site uses 
no natural surface water. The city of Idaho Falls water supply system, which includes about 16 wells, 
provides water to DOE and contractor facilities in the city. 

A Water Rights Agreement between DOE and the state of Idaho regulates groundwater use at the 
INEL site. Under this agreement, INEL has claim to 2300 L per second (36,000 gal per minute) of 
groundwater, not to exceed 43 billion L (11 billion gal) per year (Teel1993). The DOE has not measured 
the total pumping rate from the aquifer, which would depend on the number of pumps operating. A slight 
possibility exists that the site could exceed the regulated pumping rate for very short periods, such as 
during recovery from an extended power outage when many pumps would run to refill depleted storage 
tanks. 

For 1987 through 1991, the average water consumption by the INEL site was 7.4 billion L (1.9 billion 
gal) per year, based on the cumulative volumes of water withdrawn from the wells (Teel 1993). The 
projected baseline usage for 1995 will be about 6.5 billion L ( 1. 7 billion gal). The estimated average water 
consumption of Idaho Falls facilities is 300 million L (80 million gal) per year. 

The Antelope substation supplies commercial electric power to the INEL site through two feeders to 
the federally owned Scoville substation. The Scoville substation supplies electric power directly to the 
INEL electric power distribution system. The contract with Idaho Power Company to supply electric 
power to the INEL site provides "up to 45,000 kW monthly" at 13.8 kV (IPC/DOE 1986). Hydroelectric 
generators along the Snake River in southern Idaho and the Bridger and Valmy coal-fired thermal electric 
generation plants in southwestern Wyoming and northern Nevada, respectively, generate the electric power 
supplied by Idaho Power. 

The rated capacity of the INEL site power transmission loop line is 124 MW. The peak demand on the 
system from 1990 through 1993 was about 40 MW, and the average usage was slightly less than 
217,000 MWh (Table 4-28). This usage rate should decrease by about 4% by 1995. 

The INEL facilities in Idaho Falls receive electric power from the city of Idaho Falls, which operates 
four hydroelectric power generation plants on the Snake River along with substation and distribution 
facilities. The Bonneville Power Administration, which operates hydroelectric plants on the Columbia 
River system, supplies supplemental power to the city of Idaho Falls. In 1993, Idaho Falls facilities used 
31,500 MWh of electricity. 

Fuels consumed at the INEL site include several liquid petroleum fuels, coal, and propane. All fuel is 
transported to the site for storage and use. Natural gas is the only reported fuel consumed at the INEL 
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Table 4-28. Existing Idaho National Engineering Laboratory Utility Resource Requirements 

Average Annual 
Utility Resources Consumotion Peak Demand Svstem Caoacitv 

Electricity 217,000 MWh 40MW 300MW 

Water 1.94 billion gal 5000 gpm 17,000 gpm 

Conversion: 
To convert _gallons (_gal) to liters (L), multiply by 3.785. 

Idaho Falls facilities; the Intermountain Gas Company provides this fuel through a system of underground 
lines. Fuel storage is provided at each facility, and inventories are restocked as necessary. No fossil fuel 
shortage has ever occurred at the INEL site. See Table 4-29 for average annual fuel consumption at the 
INEL site from 1990 through 1993. 

Table 4-29. Existing Idaho National Engineering Laboratory Fuel Resource Requirements 

Utility Resources Average Annual Consumption 

Fuel Oil 2,795,000 gal 

Diesel Fuel 1 ,500,000 gal 

Propane Gas 150,000 gal 

Coal 9,000 tons 

Conversion: To convert gallons (gal) to liters (L), 
multiply by 3.785. 

4.4.14 Waste and Spent Nuclear Fuel Management 

The INEL is a multipurpose facility supporting efforts in nuclear safety, reactor development, reactor 
operations and training, waste management, technology development, and technology transfer programs. 
These activities have resulted in the generation of radioactive, hazardous, and mixed waste. 

This section summarizes the management of materials and wastes (high-level, transuranic, mixed 
low-level, low-level, hazardous, industrial and commercial solid wastes, and hazardous materials) at the 
INEL and Idaho Falls facilities and presents an overview of the current status of the various waste types 
generated, stored, and disposed of at the INEL. 
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The total amount of waste generated and disposed of has been reduced through waste minimization 
and treatment. The INEL attains waste minimization by reducing or eliminating waste generation, by recy
cling, and by reducing the volume, toxicity, or mobility of waste before storage or disposal. In addition, 
the site has achieved volume reduction of radioactive wastes through more intensive surveying, waste 
segregation, and use of administrative and engineering controls. 

The information presented in this section is taken directly from the SNF-PEIS (DOE 1995o ), unless 
otherwise noted. 

4.4.14.1 Spent Nuclear Fuel 

Spent nuclear fuel currently is received from, and will continue to be received from, the Naval nuclear 
program and the Advanced Test Reactor on the INEL. Fuel currently stored at INEL has come from these 
sources, other government and university research reactors, and special-case commercial reactors. Upon 
implementation of the SNF PElS record of decision, INEL may receive additional spent nuclear fuel from 
other DOE sites. 

Spent nuclear fuel is stored in water-filled, fuel storage basins at various facilities throughout INEL. 
Some dry storage is also available. The facilities in which most of the spent nuclear fuel is stored are the 
Idaho Chemical Processing Plant, the Power Burst Facility, and a storage pool at the Test Area North. The 
Test Area North storage pool was built in the 1950s and is not considered adequate for long-term interim 
storage. Spent nuclear fuel may be removed and transferred to dry storage by fiscal year 2000. The CPP-
603 storage pools in the Idaho Chemical Processing Plant and the pool in the Power Burst Facility also will 
be emptied. DOE is evaluating consolidating all INEL special nuclear fuels at the Idaho Chemical 
Processing Plant (DOE 1995k). The quantity of spent nuclear fuel at the INEL in 1995 was estimated as 
about 261,000 kg (heavy metal) (DOE 1995b). 

4.4.14.2 Low-Level Radioactive Waste 

Through 1991, DOE disposed of 145,000 m3 (190,000 cu yd) of low-level waste at the Radioactive 
Waste Management Complex. In 1991, the total available low-level waste disposal capacity at the 
complex was 37,000 m3 (48,000 cu yd) (DOE 1995b, Volume 1, Appendix B). As of 1993, INEL had 
approximately 147,000 m3 (192,000 yd3

) oflow-level waste with a 1993 annual produced volume of 
900m3 (1200 yd3

) (DOE 1994b). 

4.4.14.3 Low-Level Mixed Waste 

At present, DOE accepts only low-level mixed waste generated at the INEL for treatment and disposal 
at the INEL. DOE stores low-level mixed waste generated at the INEL at interim storage facilities until 
treatment systems become available or operational. A total of 1800 m3 (2400 yd3

) of low-level mixed 
waste interim storage capacity is available at the INEL. Current low-level mixed waste interim storage is 
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approximately 1100 m3 (1400 yd3
). Treatment technologies exist for much of the low-level mixed waste 

generated at the INEL, and waste minimization eliminates potential sources of low-level mixed waste 
before generation. The projected 1995 baseline for low-level mixed waste is 525m3 (687 yd3) annually. 
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5.0 Environmental Consequences 

5.1 Overview 

The consequences of producing molybdenum-99 (Mo-99) and associated medical isotopes at U.S. 
Department of Energy (DOE) facilities are evaluated in this section. Activities considered include 
fabrication of targets containing highly enriched uranium, irradiation of the targets in a DOE reactor 
facility, processing of the targets to recover Mo-99 and other medically useful isotopes (such as iodine-131 
and xenon-133 ), transport of waste for disposal, and transport of the isotopes to radiopharmaceutical manu
facturers where the materials are prepared for medical use. Iodine-125 production, using a separate target 
system, is considered as well. Iodine-125 is produced by activation of nonradioactive xenon-124, as 
opposed to the fission targets used for producing Mo-99. The impacts of producing iodine-125, wherever 
such impacts differ from those of Mo-99, are included in the analysis contained in this section. The assess
ment includes activities necessary to prepare or modify existing facilities at the DOE sites under 
consideration to undertake the medical isotope production mission. 

The no action alternative would not result in any additional environmental impact at any DOE site. 
The activities and missions at the candidate DOE facilities would, therefore, remain as described in 
Section 4.0. The only potential consequences of the no action alternative would be to the U.S. health care 
community and its consumers. These impacts would take the form of increased cost and risk to patients 
from lack of diagnostic procedures, or from use of alternative procedures, in the event that the Canadian 
source of Mo-99 for metastable technetium-99 (Tc-99m) generators became unavailable for an extended 
time and another supply was not available to meet current needs. 

The impacts of producing medical isotopes at DOE facilities would vary, depending on the location 
and the status of existing facilities that would be converted for use in the production mission. However, 
the processes for target production and recovery of the isotopes would be similar wherever they might be 
conducted because of the need to conform to previously approved U.S. Food and Drug Administration 
(FDA) procedures for manufacture of medical radioisotopes. The reactor facilities for irradiation of the 
targets are generally of similar design, but each has unique features and operating characteristics because 
of the different purposes for which they were constructed. The extent of activity necessary to modify 
operating reactors, to restart shutdown reactors, or to prepare hot cell facilities for target fabrication and 
processing would also vary from site to site. 

Impacts on the environment due to facility modifications would be minimal because existing facilities 
at all sites would be converted to the isotope production mission. Therefore, substantial effects on land 
use, cultural resources, aesthetic and scenic resources, geological resources, ecological resources, and 
community noise levels would not be expected at any site. The effect on economic climate and community 
resources would also be minimal because of the relatively small number of workers that would be 
employed in the isotope production project. 
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The environmental impacts of the proposed action would result from effluents released to air from 
facilities during routine operation, and from transportation of isotopes to radiopharmaceutical manu
facturers. The consequences of these activities for workers and the public would be well within regulatory 
guidelines. Relatively small quantities of materials and other resources would be consumed by modifica
tions to the facilities, and from operation of the isotope production and recovery process. The process 
would also generate low-level radioactive waste, which would be temporarily stored at the generation site 
to allow decay of short-lived radionuclides, followed by disposal either onsite (in the case of Los Alamos 
National Laboratory [LANL] or Idaho National Engineering Laboratory [INEL]) or at another DOE site (in 
the ·case of Sandia National Laboratories/New Mexico [SNL/NM] or the Oak Ridge National Laboratory 
[ORNL]). Under any alternative, less than 0.1 m3/yr (3.5 fe) of mixed waste is expected to result from the 
process. Spent nuclear fuel from operation of the reactors would be kept in interim storage at the 
generation sites or at regional storage facilities until DOE makes a decision on its ultimate disposition (that 
is, whether to reclaim its energy resources for beneficial, non-defense purposes or to dispose of it perma
nently in a geologic repository). Accidents have the potential to result in health effects. However, the risk 
of such events, accounting for the estimated accident frequencies, is sufficiently low that no health impacts 
would be anticipated for any reasonable duration of the project. 

As proposed, the medical isotope project would produce only a small fraction (10-30%) of the U.S. 
demand on a continuing basis to maintain staff and facility capabilities, unless the Canadian supply was 
interrupted. In that event, the production rate would increase to supply the entire domestic demand. The 
analysis in this Final Environmental Impact Statement (FEIS), therefore, considers operation at 100% of 
the capacity required to supply U.S. needs to provide a bounding analysis of the potential consequences. 

Because the DOE intends to produce Mo-99 even while the Canadian source is supplying Mo-99, 
periods may occur when the DOE is unable to sell the Mo-99 that it produces. In this case, the unsold 
Mo-99 would have to be disposed of as low-level radioactive waste. The disposal of unsold Mo-99, with 
the other low-level radioactive waste generated during production, is bounded by the analyses in this FEIS. 

This section of the FEIS is organized by consequence type, with the alternatives discussed sequentially 
under each impact category. This organization permits a more direct comparison of the alternatives for 
each type of potential consequence associated with the medical isotope production project. 

5.2 Land Use 

Medical isotope production would use existing, in some cases inactive, DOE facilities with relatively 
minor modification, and would not necessarily preclude concurrent use of the candidate facilities for 
research or other compatible missions. The planned facility modifications at SNL/NM are the most 
extensive required at any site, and consist of replacement of the Annular Core Research Reactor cooling 
tower, possible addition of a second cooling tower, installation of a backup generator for the reactor, 
extension of the reactor high bay to install an airlock, and expansion of the ventilation system for the hot 
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cell facility. The total area required for these modifications to existing facilities is estimated to be 210 m2 

(2300 fe) (DOE 1994b) with a total disturbed area roughly twice that size. If a new hot cell facility were 
constructed at INEL, land use might be greater than at SNL/NM; however, it would also be located within 
or adjacent to an existing facility in a previously developed area. Facility upgrades at LANL and ORNL 
would involve only replacement or modification of existing structures, and therefore would not represent 
new land use at these sites. 

Typically, impacts on land use would not be expected other than for projects that require appropriation 
of large tracts of land that are suited for multiple uses, and for which there are competing interests. 
Therefore, commitment of existing facilities to provide a domestic backup capability for production of 
medical isotopes would be unlikely to create conflicts with regard to land use under any of the alternatives 
considered in this FEIS. 

5.3 Socioeconomics 

The socioeconomic impacts are classified in terms of primary and secondary effects. Changes in 
employment and expenditures associated with the production of Mo-99 are classified as primary effects; 
the additional changes in the general regional economy and community, as a result of these primary 
changes, are classified as secondary effects. Examples of secondary impacts include such changes as those 
in retail and service employment or changes in demand for housing. The total socioeconomic impact in the 
region is the sum of the primary and secondary impacts. 

Table 5-1 provides the available information on year-by-year costs and labor requirements for facility 
modifications and operations for each alternative considered. Current estimates place total costs to modify 
and restart facilities included in the various options at $17.2 million to $21 million, with annual operating 
costs eventually (FY 1999+) averaging from $8.4 million to $12.8 million per year (See Section 5.22). 
Peak startup employment is between 50 and 60 full-time equivalent employees (FTEs), with operations 
employment between 45 and 65 FTEs. These ranges represent net differences in employment from what 
otherwise would have occurred. Some jobs may represent transfers of existing residents rather than new 
migrants. At this point, the alternative of having target production at SNL/NM is considered not to have 
significantly different cost and employment from the alternative shown. Thus, the difference in its 
potential socioeconomic impact is expected to be negligible as well. The location of impacts would be 
slightly different if target production occurs at SNL/NM rather than LANL, but only $1 million in costs 
and about five employees would be shifted to SNL/NM. 

Estimates of total employment and income impacts were calculated using the Regional Input-Output 
Modeling System (RIMS II) multipliers produced by the U.S. Bureau of Economic Analysis (U.S. Depart
ment of Commerce 1986) for the local area whose economy and population are affected by Mo-99 
production. This area, called the region of influence, is a multi-county area that is linked economically and 
socially. The region of influence varies in geographical size and shape from site to site, and even by type 
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Table 5-1. Cost and Labor Estimates for Facility Modification 
and Operation ofthe Various Alternatives<•> 

Costs bl: Alternative I FY 1996 I FY 1997 I FY 1998 

SNUNM Alternative 

Facility Costs'•> Startup Labor $2.6 $5.7 $1.3 

Startup Goods Services 2.7 5.9 1.4 

Operations Labor 0 0 8.6 

Operations Goods Services 0 0 4.2 

Total $5.3 $11.6 $15.5 

Labor Requirement''> Startup Labor 25 55 12 

Operations Labor 0 0 59 

Total 25 55 71 

LANL Alternative 

Facility Costs'•> Startup Labor $5.3 $6.4 $0 

Startup Goods Services 3.6 4.4 0 

Operations Labor 0 0 8.0 

Operations Goods Services 0 0 3.0 

Total $8.9 $10.8 $11.0 

Labor Requirement'') Startup Labor 41 51 0 

Operations Labor 0 0 45 

Total 34 40 45 

ORNL Alternative 

Facility Costs'•> Startup Labor $6.4 $8.0 $1.5 

Startup Goods Services 3.2 1.4 0.5 

Operations Labor 0 0 5.2 

Operations Goods Services 0 0 3.2 

Total $9.6 $9.4 $10.4 

Labor Requirement''> Startup Labor 47 59 7 

Operations Labor 0 0 60 

Total 47 59 67 

INEL Alternative 

Facility Costs(bl Startup Labor $6.7 $7.9 $0 

Startup Goods Services 1.2 1.5 0 

Operations Labor 0 0 6.7 

Operations Goods Services 0 0 1.7 

Total $7.9 $9.4 $8.4 

Labor Requirement''> Startup Labor 43 54 0 

Operations Labor 0 0 59 

Total 43 54 59 

(a) Totals may differ from figures in Section 5.22 because of rounding. 
(b) Costs are expressed in millions of 1995 dollars. 
(c) Labor figures are presented in terms of full time equivalent employees required. 

I [X 1999+ I 

$0.0 

0.0 

8.6 

4.2 

$12.8 

0 

59 

59 

$0 

0 

8.0 

3.0 

$11.0 

0 

45 

45 

$0 

0 

6.4 

3.2 

$9.6 

0 

62 

62 

$0 

0 

6.7 

1.7 

$8.4 

0 

59 

59 

Volume/, MIPP- EJS 5.4 Environmental Consequences 

'I 

~! 



of project. For the purposes of this analysis, the construction activity for the proposed alternative was 
represented by the New Construction industry, and the operations phase activities are represented by the 
Business Services industry. The primary and secondary impacts together varied from 100 to 300 total 
regional jobs and from $3 million to $6 million in annual regional income, generally less than 0.1% of the 
corresponding regional totals. 

Impacts other than employment and income were based on changes in population, in view of current 
capacities of the local roads, schools, waste and water treatment, and other elements of local infrastructure. 
Historical geographic patterns of settlement are assumed to persist. When compared to the baseline 
regional employment, population, and personal income in each region of influence, the percentage changes 
expected as a result of applying the RIMS II multipliers are less than 0.12% in every case. Based on 
experiences in boomtowns, a useful rule of thumb is that 5% growth is as much growth as a small com
munity can comfortably manage (Gilmore and Duff 1975). While conditions can vary from community to 
community, population increases significantly less than this are usually within the capacities of communi
ties to absorb. The larger and less-isolated a community (as when it is next to a large metropolitan area), 
the greater this capacity to manage growth. Because the estimated change in population for any given year 
is two orders of magnitude smaller and spread over several communities, sufficient capacity for community 
services would be expected. The potential impacts on the adequacy of community resources and services, 
such as housing, schools, police, health care, and fire protection, also would be negligible under any 
alternative. 

5.4 Cultural Resources 

None of the alternatives considered in this FEIS would involve excavation or land disturbance in pre
viously undeveloped areas of the candidate sites; therefore, the opportunity for discovery of sites or arti
facts that may be of cultural significance to Native American peoples or other ethnic groups is very low. If 
items of potential cultural or historical importance were discovered during facility modification or expan
sion, work would be suspended and the disposition of the find would be determined in consultation with 
representatives of appropriate cultural or ethnic groups and regulatory agencies. 

None of the facilities under consideration for use in the isotope production mission are currently listed 
on the National Register of Historic Places, although the Omega West Reactor was previously under 
consideration and some of the other facilities might eventually be eligible for nomination in the future. If 
major modification of these facilities were expected, such activities would be carried out in accordance 
with the National Historic Preservation Act and guidance from state historic preservation officers to 
preserve any information that might have historic value. 
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5.5 Aesthetic and Scenic Resources 

Impacts on aesthetic or scenic resources generally result from major construction activities in regions 
where such resources exist. The consequences of such activities could result from the presence or appear
ance of the completed facility that detracts from the scenic value of the region, or from air emissions that 
might obscure the resource during construction or operations. Because of the limited extent of the con
struction associated with any of the alternatives evaluated in this EIS, as well as the location of candidate 
facilities in established complexes within DOE sites, no impacts on aesthetic or scenic resources would be 
expected. Construction of cooling towers to augment or replace existing structures would likewise be 
unlikely to represent a substantial degradation of the scenic value of the sites involved because of their 
location in previously developed or remote areas of the candidate sites, adjacent to similar structures. The 
limited facility modifications would be unlikely to require extensive additions to services, such as lighting 
or electrical transmission towers. 

5.6 Geologic Resources 

Impacts on geologic resources would not be expected because the project's requirements would not 
result in depletion of scarce minerals with multiple uses, nor would it involve other activities that might 
make those resources unavailable. The geologic resource requirements for any of the proposed alternatives 
consist of modest quantities of construction materials, such as gravel, cement, metals, and other minerals. 
These materials are not scarce resources for which there are competing uses; therefore, no detrimental 
effects on geologic resources would be anticipated. 

5.7 Air Quality 

Effects of the alternatives on air quality are considered in this section. Emissions to air under any of 
the alternatives would consist primarily of radionuclides from the reactors, and isotope recovery and 
purification facilities. Emissions of nonradioactive or hazardous materials would not be expected under 
normal operating conditions for any of the alternatives, and construction activities are limited in scope such 
that emissions of fugitive dust or exhaust from equipment would not be expected to have widespread 
impacts over the long term. Vehicle emissions from target, isotope, or waste shipments would be very 
small compared to those from normal traffic at any of the candidate sites. Therefore, no changes in non
radiological air quality would be expected under any alternative. Health effects of vehicle emissions are 
considered in Section 5 .11. 

The radiological consequences of air emissions during normal operation have been estimated for the 
alternatives considered in this document. The radiological doses were evaluated using the GENII 
computer code package (Napier et al. 1988) (see Appendix C). Three separate analyses were performed 
for each facility included in a particular alternative. The receptors evaluated in these cases were 1) at the 
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location of maximum air concentration representing a potential onsite worker outside of the facility, 2) the 
maximally exposed offsite resident, and 3) the collective population within 80 km (50 mi). 

In general, the maximally exposed individual (MEl) was hypothesized to have a lifestyle that maxi
mized exposure to radioactive air effluents from nearby facilities. The MEl's location was identified from 
annual environmental monitoring reports and used as input into the model results reported in this analysis. 
The MEl is assumed to be exposed to and to breathe the contaminated plume all year (8766 h), to spend 
50% of the year on contaminated soil, and to consume locally grown food. 

Individual worker doses were calculated based on a 2000-h exposure to the contaminated plume, 
2000 h of inhalation, and 200-h exposure to contaminated soil. These parameters were chosen because on 
average a worker spends approximately 2000 h per year at work where exposure to and inhalation of the 
plume is probable. The 200-h exposure to contaminated soil is a conservative estimate of the worker's time 
spent outdoors on contaminated soil. In the worker scenario, consumption of contaminated food and water 
was not considered because these commodities are generally produced at locations remote from the 
workplace. 

The health consequences in terms of cancer fatalities were calculated based on collective population 
dose using recommendations of the International Commission on Radiological Protection in its Publication 
60 (ICRP 1991). The health effects from low-dose radiological exposures are taken to be 5 x 10·4 fatal 
cancers/person-rem for the general population and 4 x 104 fatal cancers/person-rem for workers. In the 
tables that follow in this section, latent cancer fatalities less than one in the affected population are shown 
as the actual calculated value, although it is recognized that health effects in this range would not be 
observed. Other types of health effects would occur at lower rates (for example, non-fatal cancers or 
genetic effects), or would only be expected at much higher doses than those estimated for the types of 
activities discussed in this FEIS (for example, cataracts or reproductive effects). 

Estimates of latent fatal cancers resulting from facility operations are presented only for collective 
populations in this analysis. The dose-to-cancer risk factors were not applied to individual radiation dose 
estimates because the exposure levels and the response of individuals to those exposures are sufficiently 
uncertain that such estimates would be meaningless. The cancer risk estimates for radiation exposures are 
based on modes and levels of exposure (primarily to Japanese atomic bomb survivors and individuals 
undergoing specific types of medical treatments) that are very different from those expected for the types 
of environmental exposures considered in this analysis. These estimates are used in this evaluation to 
provide an approximation of the type and extent of health effects that might occur as a result of the 
proposed activities; however, they are presented with the provision that the estimates are subject to 
substantial uncertainty and are likely to be conservative (that is, to overestimate the health effects asso
ciated with environmental radiation exposures). 

The estimated radionuclide air emissions from facilities during medical isotope production, and their 
consequences for onsite workers and the public, are described in the following sections for the sites 
evaluated in this FEIS. Target fabrication was assumed to result in negligible air emissions at all sites 
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because the process is entirely contained in a glove box for which the effluent air is filtered. Emissions of 
radionuclides during irradiation of targets in reactors was modeled using facility-specific release rates and 
building parameters where available. Emissions from the target processing facilities were assumed to be 
similar at most sites because each would use the same process, except where specific process modifications 
would be applied as noted in the alternative discussions. However, site- and facility-specific data were 
used to model atmospheric dispersion of the effluents under each alternative. Offsite consequences to the 
public were estimated using wind data and population distributions appropriate to each site and facility 
under consideration. Annual average atmospheric dispersion conditions were assumed for all routine air 
emissions because they would occur continuously throughout the duration of operations to produce 
medical isotopes. 

5.7.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and the Chemistry and Metallurgy Research Facility: Los Alamos 
National Laboratory Alternative 

This section evaluates the impacts to human health resulting from radionuclide emissions associated 
with the proposed Mo-99 production under the SNL/NM alternative. The emissions to the atmosphere 
from the Annular Core Research Reactor are listed in Table 5-2. Estimated air emissions from the Annular 
Core Research Reactor are based on historical data, accounting for the proposed changes to the reactor 

Table 5-2. Estimated Annual Air Emissions from the Annular Core Research Reactor During 
Target Irradiation (Massey et al. 1995) 

I Radio nuclide I Quantiti {CQ I 

I 
Tritium 

I 
2.2 

I Argon-41 2.2 

operations associated with production of medical isotopes (Massey et al. 1995). Tritium emissions would 
increase from the levels experienced in past operations because of the higher operating power and 
increased time in operation. Argon-41 emissions would decrease compared to historical experience 
because removal of the air-filled test cavity from the core would reduce the opportunity for neutron 
activation of stable argon in air. Convection cooling of the reactor also reduces the quantity of air in the 
cooling water compared to systems that actively pump water through the core. 

The radiological dose to the MEl living 5.4 km (3.4 mi) north of the stack release is 0.00017 mrem 
(see Table 5-3). The controlling dose pathway was external exposure from the gas argon-41. 

Emissions from the Annular Core Research Reactor stack were modeled using a 17 m (56 ft) release 
height, an inner radius of 0.1 m (0.3 ft), and a flow rate of 0.35 m3/s (740 cfm). The hot cell stack was 
modeled as 38m (125ft) high with an inner radius of 0.9 m (2.9 ft), and a flow rate of 22.1 m3/s 
(1740 cfm). 
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Table S-3. Annual Radiological Dose and Consequences from Routin~ Air Emissions from the 
Annular Core Research Reactor During Target Irradiation and Post-Irradiation 
Processing in the Hot Cell Facility 

I Rece~tor I Annular Core Research Reactor I Hot Cells I 
Offsite Resident (maximally 1. 7 X 10-4 mrem 0.17 mrem 
exposed individual) Dose 

On site Worker Dose 1.1 x 10-4 mrem 0.037 mrem 

Offsite Population Dose 0.023 person-rem 13 person-rem 

Latent Fatal Cancers in 1 x w-s 0.007 
Offsite Population 

Target fabrication was estimated to result in negligible air emissions because the process occurs 
entirely in a filtered glove box. The operation involves plating uranium from solution onto the inner 
surface of a stainless steel tube to produce the target. No mechanism was identified by which measurable 
release of the uranium solids or solution from the glove box could occur during normal operations. 

Estimated air emissions from target processing at the hot cell facility consist of volatile iodine and 
noble gases, as listed in Table 5-4. The estimated emissions from the hot cell are based on the most recent 
historical emissions from the Cintichem process (NRC 1984) adjusted for the relative quantities of Mo-99 
production at the facilities. These estimates assume emission controls comparable to those used by the 
Cintichem facility, consisting of high efficiency particulate air (HEPA) filters and a charcoal bed to trap 
iodine. They are, therefore, relatively conservative because the emission controls at DOE hot cells would 
meet or exceed the level of those used at the Cintichem facility. The estimated doses from target proces
sing are shown in Table 5-3 and amount to 0.17 mrem to an offsite resident 5.4 km (3.3 mi) north of the 

facility. 

5.7.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

This section evaluates the impacts to human health resulting from radionuclide emissions associated 
with the proposed Mo-99 production under the LANL alternative. The emissions to the atmosphere from 
the Omega West Reactor were estimated to be 953 Ci/yr of argon-41 (LANL 1993e). The MEl was 
located approximately 580 m (634 yd) north-northwest of the Omega West Reactor stack. The radiological 
dose to this MEl was calculated to be 0.15 mrem (see Table 5-5). The controlling dose pathway was 
external exposure from the argon-41. Emissions from the Omega West Reactor stack were modeled using 
a stack height of 46 m (151 ft), an inner radius of 0.1 m (0.3 ft), and a flow rate of 0.38 m3/s (800 cfm). 
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Table 5-4. Estimated Annual Radionuclide Emissions from Hot Cell Facilities During 
Processing of Irradiated Targets for Molybdenum-99 Extraction 

I Radionuclide I Quantity Released (Ci) I 
Krypton-83m 660 

Krypton-85m 970 

Krypton-85 6.3 

Krypton-87 190 

Krypton-88 1600 

lodine-131 3.9 

lodine-132 10 

lodine-133 18 

lodine-134 0.72 

Iodine-135 II 

Xenon-131m 5.9 

Xenon-133m 340 

Xenon-135m 16,000 

Xenon-133 7200 

Xenon-135 6900 

Table 5-5. Annual Radiological Dose and Consequences from Routine Air Emissions from the 
Omega West Reactor During Target Irradiation and Post-Irradiation Processing at the 
Chemistry and Metallurgy Research Facility 

Dose From Omega 
Receptor West Reactor Hot Cell Facility 

Offsite Resident (MEl) Dose 0.15 mrem 0.0042 mrem 

Onsite Worker Dose 0.012 mrem 0.00015 mrem 

Offsite Population Dose 0.63 person-rem 0.032 person-rem 

Latent Fatal Cancers in Offsite Population 3 X 10-4 2 X 10·5 

Target processing at LANL would employ emission controls in addition to those assumed for the 
releases listed in Table 5-4. At LANL, the hot cell would be designed to process Mo-99 targets entirely 
within a sealed system, and volatile gases released during the process would be trapped and stored to allow 
decay of short-lived fission products. Although the process has not been demonstrated on a production 
scale, it is assumed that radioactive iodine, particulates, and short-lived noble gases could be completely 
contained within sealed containers during the designated decay period, after which the storage containers 
would be reused. Allowing for a minimum 50-day decay time, the longer-lived noble gases released to the 
atmosphere via the hot cell facility stack would amount to 85 Ci/yr of krypton-85, 36 Ci/yr of xenon-131m, 
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and 1200 Ci/yr of xenon-133 for a Mo-99 production rate sufficient to supply 100% of the U.S. demand. 
Based on these release rates, the dose to the offsite MEl from target processing would be 0.0042 mrem/yr 
at a location 1 km (0.6 mi) north of the Chemistry and Metallurgy Research facility (see Table 5-5). 
Emissions from the Chemistry and Metallurgy Research facility during target processing were modeled 
using a stack height of 16.6 m (54ft), a flow rate of 52.9 m3/s (114,000 cfm), and an inner radius of 2.6 m 
(8.7 ft) (DOE 1994f). 

5.7.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: Oak 
Ridge National Laboratory Alternative 

This section evaluates the impacts to human health resulting from radionuclide emissions associated 
with the proposed Mo-99 production under the Oak Ridge Research Reactor alternative. The Oak Ridge 
Research Reactor was estimated to release 950 Ci/yr of argon-41 to the atmosphere under normal operating 
conditions during target irradiation. The radiological dose to the MEl living 5.4 km (3.35 mi) east of the 
stack release, is 0.004 mrernlyr (see Table 5-6). The controlling dose pathway was external exposure from 
the argon-41. 

Table 5-6. Annual Radiological Dose and Consequences from Routine Air Emissions from the 
Oak Ridge Research Reactor During Target Irradiation and Post-Irradiation 
Processing in ORNL's Hot Cell Facility 

Dose from Oak Ridge 
Receptor Research Reactor Hot Cell Facility 

Offsite Resident (MEl) Dose 0.004mrem 0.31 mrem 

Onsite Worker Dose 0.00036 mrem 0.022mrem 

Offsite Population Dose 0.41 person-rem 15 person-rem 

Latent Fatal Cancers in Offsite 2 X 104 0.008 
Population 

The Oak Ridge Research Reactor stack and the Hot Cell facility were modeled using a stack height 
of 76 m (249ft), an inner radius of 2.8 m (9.2 ft), and a flow rate of 66 m3/s (140,000 cfm) (DOE 1995o). 
The emissions during target processing at the hot cells are listed in Table 5-4, resulting in a dose of 
0.31 mrem/yr to the offsite MEl (Table 5.6). 

5.7.4 Power Burst Facility!Test Area North: Idaho National Engineering 
Laboratory Alternative 

This section evaluates the impacts to human health resulting from radionuclide emissions associated 
with the proposed Mo-99 production under the INEL alternative. Emissions to the atmosphere from the 
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Power Burst Facility were estimated from historic stack monitoring data scaled up to the integrated power 
requirements for production of medical isotopes (see Table 5-7). 

Table 5-7. Estimated Annual Air Emissions from the Power Burst Facility During Target 
Irradiation 

I Radionuclide I Quantity (Ci) I 
Argon-41 620 

Strontium-90 7 x 10·6 

Cobalt-60 7 x w-6 

Cesium-134 1 x w-5 

Cesium-137 9 x w-5 

Iodine-131 1 x w-6 

The radiological dose to the MEl living 12 km (7.5 mi) to the southeast is 0.0013 mrem. The con
trolling dose pathway was external exposure from the noble gas argon-41. Doses to the maximum worker 
and the general public from both the Power Burst Facility and the Hot Cell Facility (assumed to be located 
near the Power Burst Facility) are shown in Table 5-8. 

Table 5-8. Annual Radiological Dose and Consequences from Routine Air Emissions from the 
Power Burst Facility During Target Irradiation and Post-Irradiation Processing in the 
Hot Cell Facility 

Hot Cells Facility 
(Power Burst Facility 

Receptor Power Burst Facilitv Location) 

Offsite Resident (MEl) Dose 0.0013 mrem 0.13 mrem 

Onsite Worker Dose 0.0013 mrem 0.29 mrem 

Offsite Population Dose 0.011 person-rem 1.2 person-rem 

Latent Fatal Cancers in Offsite 7 x w-6 6 x w-4 

Population 

Emissions from the Power Burst Facility stack were modeled using a stack height 24 m (79 ft), an 
inner diameter of 0.45 m (1.5 ft), and a flow rate of 2.8 m3/s (5900 cfm) (DOE 1995b ). For the purpose of 
this portion of the evaluation, the hot cell facility is assumed to be located adjacent to the Power Burst 
Facility because it would bound the offsite consequences, compared to those that would result if the release 
occurred at other potential hot cell locations (for example, Test Area North). Estimated emissions from 
target processing are listed in Table 5-4, resulting in a dose of 0.13 mrem/yr to the offsite MEL 
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5.8 Water Quality 

No routine releases of liquid effluents to either surface or ground water would occur under any of the 
alternatives proposed. Therefore, no consequences to water quality would occur from emissions to water 
supplies at any of the DOE sites considered as a result of normal operations during medical isotope 
production; water resources would remain as described in Section 4.0. 

5.9 Ecological Resources 

No ecological impacts are anticipated under any alternative, because activities associated with medical 
isotope production would occur in previously developed areas of the sites. Therefore, neither plants, 
animals, nor their habitats (including wetlands) would be adversely affected. 

DOE has determined that no adverse effects would occur in aquatic systems or recreational fisheries, 
as a result of implementing any of the alternatives. 

5.10 Noise 

No noticeable increase in noise levels would occur under any of the alternatives. 

5.11 Transportation 

This section summarizes the transportation impacts associated with the production of medical isotopes. 
Further details of this analysis are in Appendix B. The alternatives evaluated have been described in 
Section 3.0. Potential transportation impacts could include external radiation exposures during routine 
transport and internal and external exposures due to vehicular accidents that result in a release of radio
active materials. Nonradiological impacts, due to pollutants emitted by the transport vehicles and vehicular 
accidents that result in injuries and fatalities, are also addressed. 

For each alternative, the routine and accidental radiological and nonradiological impacts associated 
with transporting unirradiated targets from the target fabrication site to the reactor, transporting irradiated 
targets from the reactor to a processing facility for separations, and transporting the separated medical 
isotope from the processing facility to the pharmaceutical distributor were evaluated. Impacts associated 
with transporting the wastes generated during processing were also addressed. The impacts of transporting 
spent nuclear fuel are not addressed, because each of the reactor facilities has available spent fuel storage 
capacity (see Section 5.14). Therefore, no near term impacts would be associated with the transport of 
spent nuclear fuel from the reactor facilities to an interim or permanent offsite storage facility. The 
environmental impacts of managing DOE's spent nuclear fuel inventory are addressed in DOE ( 1995b ). 
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5.11.1 Methods and Assumptions 

The following sections describe the assumptions used to evaluate potential of transportation in each of 
the alternatives. The analysis focuses on the activities associated with transportation of the unirradiated 
and irradiated targets, medical isotopes, and processing waste. A detailed description of the analyses is 
provided in Appendix B. 

5.11.1.1 Shipping Scenarios 

Four transportation scenario alternatives, one for each medical isotopes production alternative, are 
presented in this evaluation, however, Appendix B provides a detailed analysis of five alternatives, (that is, 
a separate analysis was performed for each of the SNL/NM target fabrication options). The information 
presented is based on the shipment of 100% of the U.S. demand for Mo-99 and the associated amounts of 
related medical isotopes in equal amounts to each of the three U.S. radiopharmaceutical companies. 
Appendix B also provides transportation information for the shipment of 100% of the product to each of 
the three U.S. radiopharmaceutical companies. Also evaluated in this section and Appendix B is the 
shipment of 100% of the product to Nordion International in Canada. It was assumed that all overland 
transportation would be performed by truck. For example, unirradiated targets would be transported from 
the fabrication facility to the irradiation facility by truck and final product would be transported to and 
from the airport by truck. For all alternatives, it was assumed that a maximum of 52 target shipments/yr 
and a maximum 1140 purified medical isotope shipments/yr or would be required to meet the demand; that 
is, 100% of the U.S. market. Of the 1140 shipments, 1035 shipments would contain 3 packages each of 
Mo-99, xenon-133, and iodine-131, and 105 shipments would contain 3 packages ofiodine-125. It was 
also assumed, based on the total number of targets shipped and the assumption that a representative waste 
cask would contain processing waste from 14 irradiated targets, a maximum of 90 waste shipments/yr 
would be expected. 

Each of the alternatives evaluated is presented in the following list. In addition, for each of the alterna
tives listed, shipments of the isotopes from the destination airport to the pharmaceutical suppliers (for 
example, O'Hare to Amersham Mediphysics) have been evaluated. A detailed description of each of the 
shipping scenarios is provided in Appendix B. 

• Los Alamos National Laboratory Target Fabrication, Irradiation, Separations, and Shipments from 
Albuquerque International Airport 

• Los Alamos National Laboratory or Sandia National Laboratories Target Fabrication, Sandia National 
Laboratories Irradiation, Separations, and Shipments from Albuquerque International Airport 

• Oak Ridge National Laboratory Target Fabrication, Irradiation, Separations, and Shipments from 
McGhee Tyson Airport 

Volume I, MIPP- EIS 5.14 Environmental Consequences 
"! 



• Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, and Shipments 
from Idaho Falls Airport. 

5.11.1.2 Shipping System Descriptions 

The following sections provide descriptions of the representative shipping cask for unirradiated target 
shipments, irradiated target shipments, and both overland and air medical isotopes shipments. For all but 
one of the options (target fabrication at LANL and irradiation and separations at SNL/NM) target trans
portation would be onsite. However, all shipments would made by truck and would comply with the 
appropriate requirements contained in 10 CFR 71 (Type B container) and 49 CFR 173 (Type A container). 
All air shipments would comply with the requirements contained in 49 CFR 175. 

Representative Target Truck Shipping Container and Cask. It was assumed that a target transfer 
container and shipping cask would be used. A target transfer container can hold up to four irradiated 
targets. The number of unirradiated or irradiated targets to be shipped at one time would be a maximum of 
24 (6 target transfer containers packaged in a cask or 6 casks containing 4 targets each or 2 casks contain
ing 12 targets). Based on a common target design (up to 20 g of 93% enriched uranium-235 [highly 
enriched uranium] per target) and cask capacity (24 targets per cask) the limits contained in Part 71.22 of 
10 Code of Federal Regulations General License: Type A package, Fissile Class III shipment (500 grams 
per shipment) would not be exceeded. 

Representative Separated Medical Isotopes Truck and Air Shipping Cask. The separated medical 
isotopes would be transported in a Type B shipping cask by truck to the departure airport and from the 
destination airport to the medical isotope distributors, DuPont-Merck, Amersham Mediphysics and 
Mallinckrodt Medical. It was assumed that a Type B cask similar to a CI-20WC-2 would be used. The 
cask would be certified for air transport, using commercial passenger or cargo flights. Based on the 
analysis assumptions (Appendix B), additional shielding could be required for some passenger flights to 
meet regulatory requirements. This cask may contain up to 1000 Ci of Mo-99ffc-99m in normal form as 
solids or liquid, or up to 200 Ci of iodine-131. 

The CI-20WC-2 cask is not currently certified for international shipments which would be required for 
shipments to Nordion. However, often cask designs suitable for transport of Mo-99 product, such as those 
owned by Nordion, are certified for international transport. The capacities and shielding of the inter
nationally certified casks are similar to those of the CI-20WC-2 cask and would not have a significant 
effect on the number of shipments and their dose rates. Certification of the CI-20WC-2 cask for 
international transport is an option, if for some reason the internationally certified casks are unavailable. 

Representative Low-Level Waste Truck Shipping Cask. It was assumed that a B-3 Type B 
package would be used to transport waste packages on onsite and public roadways. This package is 
suitable for transporting low-level solid radioactive wastes. 
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5.11.1.3 Transportation Route Information 

The transportation routes assumed for this analysis are shown in Table 5-9. The information shown in 
Table 5-9 includes the number of shipments required, origin, and destination facilities and shipping 
distances. These data were developed using the HIGHWAY (Joy and Johnson 1992) computer code for 
truck shipments, or estimated using site maps, and are used to calculate transportation impacts. These data 
are summarized in Table 5-9 for each transport segment described in Section 5.11.1.1. 

5.11.2 Routine or Incident-Free Transportation Impacts 

The following sections describe projected radiological and nonradiological impacts during routine or 
incident-free transportation of unirradiated and irradiated targets, separated isotopes, and secondary waste 
products for each of the alternatives. A detailed description of the analysis methodology, assumptions, and 
data is provided in Appendix B. 

5.11.2.1 Radiological Impacts from Transportation Activities 

This section summarizes the analysis of the radiological impacts to the public and onsite individuals 
due to routine transportation. Members of the public or onsite individuals exposed to radiation include 
persons on onsite roads or offsite highways with the shipment, persons residing near these transport links, 
and persons at intermediate stops along the route (such as refueling stops). For air transport, it was 
assumed that all shipments would be made using commercial passenger flights with one intermediate stop 
at a hub. Therefore, impacts to the public include airplane passengers and people in the airport terminals. 
This additional population will result in conservative estimates relative to cargo air transport, and will 
bound the impacts of the air transport scenarios. The RADTRAN 4 computer code was used to perform 
these calculations. A description of RADTRAN 4 is provided in Appendix B. 

The results of the public and onsite individual dose calculations, developed using the RADTRAN 4 
computer code and the input parameters shown in Table 5-9 and provided in Appendix B are presented in 
Table 5-l 0. This table shows the radiological impacts to the combined truck and air transport crew 
(including handlers at the hubs) and range from 23 to 24 person-rem annually (or 0.01 latent cancer 
fatalities [LCFs]). The onsite and public radiological impacts range from 26 person-rem annually (or 
0.01 LCFs) (ORNL) to 53 person-rem annually (or 0.03 LCFs) (INEL). For shipments to Nordion (see 
Appendix B), (100% demand), the calculated radiological impacts range from 21 person-rem (ORNL) to 
23 person-rem (LANL and SNLINM) to the combined crew; and from 33 person-rem (ORNL) to 69 
person-rem (LANL and SNL/NM) to onsite individuals and the public. The calculated onsite and public 
health effects, range from 0.02 to 0.04 LCFs and to the combined crew are less than 0.01 LCFs. 

This action may require the transport of highly enriched uranium to the target fabrication facilities. 
Currently, all of the sites (except for SNLINM) have a sufficient supply of highly enriched uranium in 
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Table 5-9. Summary of Transportation Routing Information 

Shipment Description 
Option/Material Transported (km one-way)<•> 

Transportation Route 

Orilrln Destination Shipments/vr Onsite Offsite 

Target Fabrication, Irradiation, Separations, and Waste Handling at LANL 

Unirradiated Targets 

CMR Facility Omega West Reactor 52 6.5 0 

Irradiated Targets 

Omega West Reactor CMR Facility 52 6.5 0 

Low-Level Waste 

CMR Facility Technical Area 54<b> 90 8 0 

Separated Medical Isotope 

CMR Facility Albuquerque Int Airport 1520 18 135 

Albuquerque Int Airport Boston, MNc> 380 Not applicable 3200 

Boston, MA Dupont-Merck 380 Not applicable 56 

Albuquerque Int Airport Chicago, IL 380 Not applicable 1800 

Chicago, IL Amersham Mediphysics 380 Not applicable 13 

Albuquerque Int Airport St. Louis, MO 380 Not applicable 2200 

St. Louis, MO Mallinckrodt Medical 380 Not applicable 8 

Target Fabrication at LANL or SNL/NM; Irradiation and Separations at SNL/NM; 
and Waste Handling at Nevada Test Site 

Unirradiated Targets 

LANL-CMR Facility ACRR 52 28 148 

SNUNM-Hot Cell Facility ACRR 52 0 0 

Irradiated Targets 

ACRR Hot Cell Facility 52 0 0 

Low-Level Waste 

Hot Cell Facility NTS 90 9 1099 

Separated Medical Isotope (Shipments from Albuquerque Int Airport to distributors as above) 

Hot Cell Facility Albuquerque Int Airport 3225 9 8.5 

Target Fabrication, Irradiation, and Separations at ORNL, and Waste Handling at NTS 

Unirradiated Targets 

Radioisotope Development 
Laboratory ORRR 52 0 0 

Irradiated Targets 

ORRR Radioisotope Development 52 0 0 
Laboratory 
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Table 5.9. (contd) 

Shipment Description 
Option/Material Transported (km one-way)<•) 

Transportation Route 

Origin Destination Shipments/vr Onsite Offsite 

Low-Level Waste 

Radioisotope Development NTS(b) 90 11 3300 
Laboratory 

Separated Medical Isotope (Shipments from Destination Airports to distributors as above) 

Radioisotope Development 
Laboratory McGhee Tyson Airport 1520 11 29 

McGhee Tyson Airport Boston, MA(c) 380 Not Applicable 1340 

McGhee Tyson Airport Chicago, IL 380 Not Applicable 750 

McGhee Tyson Airport St. Louis, MO 380 Not Applicable 650 

Target Fabrication, Irradiation, Separations, and Waste Handling at INEL 

Unirradiated Targets 

Test Area North Facility Power Burst Facility Reactor 52 53 0 

Irradiated Targets 

Power Burst Facility Reactor Test Area North Facility 52 53 0 

Low-Level Waste 

Test Area North Facility Jcpp<b) 90 44 0 

Separated Medical Isotope (Shipments from Destination Airports to distributors as above) 

Test Area North Facility Idaho Falls Airport 1520 80 40 

Idaho Falls Airport Boston, MA 380 Not Applicable 3320 

Idaho Falls Airport Chicago, II 380 Not Applicable 1990 

Idaho Falls Airport St. Louis, Mo 380 Not Applicable 1890 

(a) Zero onsite distance implies facilities are adjacent. 
(b) Assuming 52 target shipments/yr. 24 targets/shipment, and waste from 14 targets/waste cask. 
(c) Transportation impacts for shipments and number of shipments (380/yr) to Nordion are similar or bounded by the 

analyses. 
ACRR - Annular Core Research Reactor; CMR - Chemistry and Metallurgy Research Facility; 
ICPP-Idaho Chemical Processing Plant; ORRR -Oak Ridge Research Center; NTS -Nevada Test Site. 

•! 
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storage to fabricate targets for five years or more. Consequently, no environmental impacts would be 
associated with transporting highly enriched uranium to these sites. For SNL/NM, approximately 25 kg of 
highly enriched uranium per year are estimated to be needed. The impacts of this were estimated, based on 
information presented in DOE 1995r. Preliminary unit risk values (person-remlkm per kg of highly 
enriched uranium shipped) were also derived from this data. Based on the results for the option in DOE 
(1995r) in which would be shipped from the Y-12 Area to Erwin, Tennessee for blending, the unit risk 
values were calculated to be 5 x w-s person-remlkm-kg for the public and 1.3 x 10-7 person-remlkm-kg for 
truck crews. These values were then multiplied by the approximate distance from Y-12 to SNL/NM 
(2200 km) and the annual highly enriched uranium requirements (25 kg/yr) to calculate the annual 
radiological exposures for the highly enriched uranium shipments needed by SNL/NM to fabricate the 
required targets. The resulting radiological exposures for incident-free transport were 3 x 10-3 person
rernlyr to the public and 7 x 10-3 person-rernlyr to the truck crews. These exposures are insignificant, 
relative to the annual exposures presented in Table 5-10. 

Although not shown in Table 5-10, the radiological impacts for air transport activities account for 
greater than 90% of the totals. This percentage is primarily due to the number of air shipments required 
annually, the number of passengers and crew exposed during the entire flight, and the number of indi
viduals exposed in the airport terminal. However, the calculated dose to an individual passenger is 
approximately 0. 7 mrem/shipment, which is less than the average dose received by a passenger from 

Table 5-10. Radiological Impacts Due to Routine or Incident-Free Transportation 

Radiological impacts Health Effects 
(person-rernlyr )<•> (LCFs/yr)<d> 

Alternative Crew(b> Public<<> Crew<bJ Public<<> 

Los Alamos National Laboratory Target Fabrication, Irradiation, 23 52 0.01 0.03 
Separations, Onsite Waste Storage, and Shipments from (!) (0.08) 
Albuquerque International Airport 

Los Alamos National Laboratory or Sandia National Laboratories 24 52 0.01 0.03 
Target Fabrication and Irradiation and Separations at Sandia (2) (0.2) 
National Laboratories, Waste to Nevada Test Site, and Shipments 
from Albuquerque International Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and 23 26 0.01 O.Gl 
Separations, Waste to Nevada Test Site, and Shipments from (2) (0.2) 
McGhee Tyson Airport 

Idaho National Engineering Laboratory Target Fabrication, 23 53 0.01 0.03 
Irradiation, Separations, Onsite Waste Storage, and Shipments (!) (0.05) 
from Idaho Falls Airport 

(a) Radiological impacts for truck transport are shown in parentheses. 
(b) Truck crew and air transport crew, including handlers at hubs. 
(c) Includes public and onsite individuals where appropriate. 
(d) Latent cancer fatalities calculated in accordance with ICRP Publication 60 (ICRP 1991). 

Environmental Consequences 5.19 Volume/, MIPP- EIS 



natural cosmic radiation during a 4-hour flight (2 mrem) (NCRP 1987). This dose is also negligible 
relative to the annual dose received by the average U.S. citizen from natural and man-made radiation 
sources (approximately 360 mrem/yr) (NCRP 1987). 

Assuming the medical isotopes are shipped air cargo, the crew impacts would remain approximately 
the same; however, impacts to the public (passengers and people in the airport terminal) would be 
significantly lower (less than 1 person-rem/yr). 

5.11.2.2 Nonradiologicallmpacts from Transportation Activities 

Impacts to the public from nonradiological causes were also evaluated. These impacts include 
fatalities resulting from pollutants emitted from the vehicles during normal transportation. Based on the 
information contained in Rao et al. ( 1982), the types of pollutants that are present and can impact the 
public are sulfur oxides (SO,), particulates, nitrogen oxides (NO,), carbon monoxide (CO), hydrocarbons 
(HC), and photochemical oxidants (0,). Of these pollutants, Rao et al. (1982) determined that the majority 
of the health effects are due to SO, and the particulates. Unit risk factors (fatalities per kilometer) for truck 
shipments were developed by Rao et al. (1982) for travel in urban population zones (1 x 10"7/km for truck). 

Table 5-11 presents the results of the incident-free or routine nonradiological impacts. As shown in 
this table, the impacts to the public (not including onsite individuals) are essentially the same as the 
radiological impacts (0.008 to 0.009 fatalities). 

I 

Table 5-11. Nonradiological Impacts to the Public Due to Routine or Incident-Free 
Transportation 

Alternative I Fatalities/~r 

Los Alamos National Laboratory Target Fabrication, Irradiation, Separations, Onsite Waste 0.008 
Storage, and Shipments from Albuquerque International Airport 

Los Alamos National Laboratory or Sandia National Laboratories Target Fabrication and 0.009 
Irradiation and Separations at Sandia National Laboratories, Waste to Nevada Test Site, and 
Shipments from Albuquerque International Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and Separations, Waste to 0.009 
Nevada Test Site, and Shipments from McGhee Tyson Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, Onsite 0.008 
Waste Storage, and Shipments from Idaho Falls Airport 

5.11.3 Transportation Accident Impacts 

I 

Radiological and nonradiological transportation accident impacts during transportation of unirradiated 
and irradiated targets, separated isotopes, and secondary waste products for each of the alternatives are 

Volume I, MIPP- EIS 5.20 Environmental Consequences 

<I 



discussed in the following subsections. A detailed description of the analysis methodology and accident 
characteristics is provided in Appendix B. 

5.11.3.1 Radiological Impacts Due to Transportation Accidents 

Radiological impacts are calculated for the public, as well as the MEl (located 100 m or 328 ll from 
the accident). The impacts to the public are presented in this section as integrated population risks (that is, 
accident frequencies multiplied by consequences integrated over route-specific population data, for a 
1-year shipping campaign). 

Population risk calculations were performed using the RADTRAN 4 computer code (Neuhauser and 
Kanipe 1992) (see Appendix B). The radiological doses to the MEl have been calculated using GENII 
(Napier et al. 1988). The results of the integrated population risk assessment presented in Appendix B are 
summarized in Table 5-12. 

Table 5-12. Radiological Impacts Due to Transportation Accidents, Including Truck and 
Air Transport 

Public<•) 

Radiological Risk Health Effects 
Alternative (person-rem/yr)<b) Risk (LCFs)<c) 

Los Alamos National Laboratory Target Fabrication, Irradiation, Separations, 0.04 2 x 10·5 

Onsite Waste Storage, and Shipments from Albuquerque International Airport (5 X 10'4) 

Los Alamos National Laboratory or Sandia National Laboratories Target 0.04 2 x 10·5 

Fabrication and Irradiation and Separations at Sandia National Laboratories, (2 X 10.3) 

Waste to Nevada Test Site, and Shipments from Albuquerque International 
Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and Separations, 0.02 1 x 10·5 

Waste to Nevada Test Site, and Shipments from McGhee Tyson Airport (8 X 10.4) 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, 0.04 2 x 10·5 

Separations, Onsite Waste Storage, and Shipments from Idaho Falls Airport (5 X 10'4) 

(a) Includes public and onsite individuals where appropriate. 
(b) Radiological impacts for truck transport are shown in parentheses. 
(c) Latent cancer fatalities calculated in accordance with ICRP Publication 60 (ICRP 1991 ). 

The radiological impacts to the public (including onsite individuals) associated with truck trans
portation accidents range from 0.02 person-rem (ORNL alternative) to 0.04 person-rem (LANL and 
SNL/NM alternatives 100% demand). The projected health effects are less than 2x10·5 LCFs. For 
shipments to Nordion (see Appendix B), the calculated radiological impacts are 0.05 person-rem and the 
calculated health effects are 2 x 1 o·s LCFs. 
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Results of Transportation Accident Impacts to a Maximally Exposed Individual. In addition to 
the radiological dose to the public, the doses to an MEl were calculated. It was assumed that a vehicle 
accident that would result in a release (catastrophic cask failure) would result in crew fatalities; therefore, 
radiological impacts to the crew were not calculated. The MEl was assumed to be located 100m (328ft) 
from the accident. 

Radiological accident impacts to the MEl are calculated using GENII (Napier et al. 1988) (see 
Appendix B). To calculate the impacts to the receptor, it was assumed the release occurred at ground level 
due to catastrophic failure of a shipping cask. 

The dose by material to the MEl located 100 m (328 ft) from a truck transportation accident is shown 
in Table 5-13. As can be seen, the dose received due to an accident involving a shipment of iodine-131 is 
greater than all other calculated doses 

Table 5-13. Accidental Releases and Dose to the Maximally Exposed Individual Located 100m 
(328 ft) from Transport Accident 

Unirradiated Irradiated 
Isotope/Material Target Target Mo-99 I-125 I-131 Xe-133 Waste 

Qtv. of MateriaJ<•> 1.1 x to·3 Ci one shipment 41.0 Ci 0.35 Ci 11.0 Ci 31.0 Ci one shipment 

Dose (rem) 0.91 1.3 0.62 0.054 2.6 0.063 1.4 x 10·6 

(a) With the exception of the irradiated target and waste, quantities shown are the quantities respirable. 

5.11.3.2 Nonradiological Impacts from Transportation Accidents 

This section summarizes the analyses presented in Appendix B to assess nonradiological impacts. 
Nonradiological accident impacts are the fatalities resulting from potential vehicular accidents involving 
the shipments. It is assumed that a vehicle accident that would result in a release from a shipping cask 
could also result in crew fatalities; therefore, nonradiological vehicular accident impacts are calculated for 
the public and transport crew. 

The results of the nonradiological accident impact calculations for the four potential shipping scenarios 
are presented in Table 5-14. The values reported in the table represent the sum of the impacts from all of 
the shipments and include the impacts from shipments carrying cargo, as well as those from empty return 
shipments. 
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Table 5-14. Nonradiological Impacts Due to Truck Transportation Accidents 

Alternative F~~:~~sl II Yea 

Los Alamos National Laboratory Target Fabrication, Irradiation, Separations, Onsite Waste Storage, and O.Ql 
Shipments from Albuquerque International Airport 

Los Alamos National Laboratory or Sandia National Laboratories Target Fabrication and Irradiation and O.Ql 
Separations at Sandia National Laboratories, Waste to Nevada Test Site, and Shipments from Albuquerque 
International Airport 
Oak Ridge National Laboratory, Target Fabrication, Irradiation and Separations, Waste to Savannah River 0.02 
Laboratory, and Shipments from McGhee Tyson Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, Onsite Waste Storage, 0.01 
and Shipments from Idaho Falls Airport 
(a) Includes public and transport crew. 

5.12 Occupational and Public Health and Safety 

Implications of implementing the alternatives for production of medical isotopes on worker and public 
health and safety at the candidate sites are discussed in the following subsections. In general, this section 
summarizes material presented in Sections 5.7, 5.8, 5.11, and 5.15. 

5.12.1 Radiological Consequences to Members of the Public 

Emissions of radionuclides to surface- or groundwater would not be expected from normal operations 
in any alternative associated with production of medical isotopes. The majority of radiological con
sequences to the public result from air emissions associated with medical isotope production facilities (see 
Section 5.7) or from transportation of separated isotopes to distributors (see Section 5.11). Collective 
doses to the offsite populations within 80 km (50 mi) from facility air emissions could range from 0.6 to 
15 person-rem/yr at the alternative sites (Section 5.7). Transportation was estimated to result in 49 to 
76 person-rem/yr. primarily through direct exposure to workers and the public during air shipments 
(Section 5.11). The affected populations for transportation would be different from those surrounding the 
production sites. Neither facility operations nor transportation would be expected to result in latent cancer 
fatalities for a year of isotope production operations, or for any reasonable duration of the project. 

Radionuclide emissions to air from processing irradiated targets might result in doses to the maximally 
exposed offsite individual of 0.004 to 0.3 mrem/yr, depending on the site selected. Estimated doses from 
operation of the reactors during target irradiation were generally lower than those for target processing, 
amounting to 0.0002 to 0.2 mrem/yr. Target fabrication would not be expected to add measurably to 
radionuclide air emissions. 
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The U.S. Environmental Protection Agency (EPA) radionuclide air emission standards for DOE facili
ties limit the dose to a member of the public to 10 mrem/yr for the air pathway (as calculated using the 
EPA Clean Air Act Assessment Package 1988 [CAP88] model, which generally results in doses similar to 
those from the GENII code used in this analysis). Doses to individual members of the public from all 
pathways (including air, water, and direct exposure) are limited by DOE regulations to 100 mrem/yr. This 
limit would apply to individual transportation workers who are involved in commercial air shipments, and 
who are assumed, for the purpose of this analysis, to be members of the public. The activities evaluated in 
this EIS would comply with EPA and DOE regulations for radiation exposure to the public. 

For perspective, an average person in the U.S. receives about 300 mrem (0.3 rem) per year from 
natural background sources of radiation and an additional 60 mrernlyr from artificial sources, such as 
medical exposure (NCRP 1987). The collective annual dose from natural background radiation to popu
lations within 80 km (50 mi) of the DOE sites considered in the FEIS alternatives would therefore amount 
to approximately 180,000 person-rem at SNL/NM (610,000 people), 75,000 person-rem at LANL 
(250,000 people), 270,000 person-rem at the Oak Ridge Reservation (910,000 people), and 36,000 person
rem at INEL (120,000 people). 

Accidental releases of radionuclides during transportation or facility operation have the potential to 
result in health effects if the accidents occur (see Sections 5.11 and 5.15). However, the risk from such 
accidents, accounting for accident frequency as well as consequences, is sufficiently low that no health 
effects would be expected for any of the alternatives considered in this FEIS. 

5.12.2 Radiological Consequences to Workers 

Direct radiological exposures to workers during routine facility operations are summarized in 
Table 5-15. Collective worker doses might vary somewhat from site to site because of facility-specific 
considerations; however, because the processes are similar at all sites, the doses to involved workers would 
likely be within the range of doses estimated for the SNL/NM and LANL operations (Massey et al. 1995). 
Annual worker doses during facility modifications would likely be bounded by the annual operational dose 
estimates because the quantities of radioactive materials that might be encountered during the minor 
construction projects would be substantially lower than during operations for these facilities, which are not 
highly contaminated. For example, estimates of the worker dose for refueling and replacing instrumen
tation at the Power Burst Facility were about 8 person-rem, and LANL estimates for hot cell decon
tamination were about 2.5 person-rem. Doses from air emissions to onsite workers outside the facility are 
likewise expected to be lower than those to workers directly involved in the isotope production operations. 
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Table 5-15. Routine Radiological Exposures to Workers During Facility Operations (Massey et al. 1995) 

Collective Worker Dose (person-rernlyr) 

Operation SNLINM LANL ORNL INEL 

Target Fabrication 0.5 0.5 (a) (a) 

Reactor Operation 10.0 5.0 (a) (a) 

Target Processing 9.0 1.5 (a) (a) 

On site Loading of Isotope Shipments 2-5 2-5 (a) (a) 

Total 22-25 9-12 (a) (a) 

Latent Cancer Fatalities 0.009-0.01/yr 0.004-0.005/yr (a) (a) 

(a) Dose estimates for these sites are expected to fall within the range of those for SNLINM and LANL. 

Collective worker doses of the magnitude estimated for isotope production would not be expected to result 
in latent fatal cancers for any reasonable duration of the project (0.004 to 0.01 per year of operation). 

Individual doses for workers at DOE facilities are limited to 5 rernlyr by regulation, and at many DOE 
facilities, they are controlled administratively to a maximum of 0.5 rernlyr, unless special approval is 
obtained. DOE facilities are required to implement programs that will maintain worker doses as low as 
reasonably achievable by evaluating processes where radioactive materials are handled and using 
procedures to minimize worker exposure wherever possible. For most types of operations, individual 
worker doses would be well below the applicable administrative control levels. 

Impacts to individual involved workers from radiological accidents at facilities associated with medical 
isotope production were estimated to result in doses of 1 to 80 rem (Massey et al. 1995). Doses of that 
magnitude have the potential to produce short-term effects on the individuals involved but would not be 
considered life-threatening with appropriate medical management. 

5.12.3 Nonradiological Consequences 

The consequences of routine emissions to air and water of nonradiological compounds that could result 
in potential health effects are discussed in Sections 5.7, 5.8, and 5.11. Emissions of criteria pollutants 
(particulates, nitrogen oxides, and sulfur oxides) from facilities or vehicles during modification or 
transportation would not be expected to result in adverse health effects at these levels (Section 5.11). 
Routine emissions of other potentially hazardous materials to air or water are not expected as a result of 
any alternatives in this EIS. 
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Accidents involving releases of hazardous or toxic material from facilities are evaluated in 
Section 5.15, and potentially could result in adverse health effects to a limited number of nearby indivi
duals if such accidents were to occur. Because the accident assessment uses hypothetical, nonspecific 
release scenarios based on facility inventory, the estimated frequency and the resulting risk from these 
accidents cannot be assessed directly. However, the frequencies of the types of accidents that could result 
in substantial releases to the environment are typically low enough that they would not be expected to 
occur during the operations considered in this EIS. 

Health effects and fatalities due to traffic or industrial accidents are discussed in Sections 5.11 
and 5.15, respectively. Facility modification would be expected to contribute to, at the most, seven 
illnesses or injuries over the time required to modify facilities for medical isotope production, and two or 
less per year during normal operations, based on historical operating statistics for DOE facilities (see 
Section 5.15). Traffic accidents, and accidents during facility modification and operation, would not be 
expected to result in any fatalities during a year of normal operations. 

5.13 Site Services and Resources 

5.13.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and the Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

This section provides a discussion on the use of materials, energy, and chemicals associated with 
upgrading or operation of the facilities necessary to produce Mo-99 at SNL/NM and SNL/LANL. Plans 
remain in the conceptual stage, and detailed designs have not yet been prepared. 

5.13.1.1 Modifications at LANL for Target Fabrication 

Several upgrades would be required at the LANL target fabrication facility, all of which would require 
energy and materials: 

• Nine glove boxes would be custom fabricated to contain the apparatus for target fabrication in two 
duplicate production lines. Each glove box exhaust would be fitted with a HEPA filter. Apparatus in 
glove boxes would include dissolution tanks, introduction boxes, and target coating equipment. 
Exhaust ducting and fans would connect the glove box ventilation systems to the existing Chemistry 
and Metallurgy Research Facility, Wing 9 ventilation system. 

• Some interior walls would be removed and doors would be relocated. 
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5.13.1.2 Modifications at SNUNM Hot Cell Facilities 

If target fabrication is to be performed at SNL/NM, certain modifications would be required. 
Upgrades and improvements required for SNL/NM target fabrication facilities would be essentially the 
same as those required for the LANL facilities, as described in Section 5.13.1.1. 

5.13.1.3 Annular Core Research Reactor Facility Modifications at SNUNM 

Several upgrades would be required at the Annular Core Research Reactor, all of which would require 
energy and materials. In addition, the reactor would need to operate on a sustained basis. Materials and 
energy expended to accomplish the proposed upgrades, as described in Section 3.0, are estimated in 
Table 5-16. 

5.13.1.4 Hot Cell Facility Modifications 

Several upgrades would be required at the hot cell facility, as described in Section 3.0, all of which 
would require energy and materials. Table 5-16 provides estimated resource use. 

Table 5-16. Estimated Annual Quantities of Selected Resources Required for 100% Operation and 
Upgrade of Facilities at Each Site. 

Resources Required for Construction Annual Resources Required for Operations 

LEU Targets 
Stainless (fuel Stainless 

Steel Water(evap bundle HEU Steel 
Concrete Steel tonnes Electricity tonnes cooling) Electricity total) (U235 targets) tonnes 

Site m3(yd') (tons)''' (kWh)'., (tons) m3/yr (gallyr) (Mwh) kg(lb) kg(lb) (tons) 

SNL 1200 (1500) 0.21 (0.24) 230 1.0 (1.1) 40,000 (II X 10')''' 400 16 (35) 4-36 (8-79)'" 0.50 (1.1) 

LANL 0 0 negligible 0.2 (0.22) 120,000 (31 X !06
) 500 32(70) 3 (7)''' 0.36 (0.8) 

ORNL 20(26) negligible 4 3.5 (3.9) ]20,000 (31 X 106) 500 32 (70) 3-26 (7-57)''' 0.36 (0.8) 

INEL 2400 (3100) 0.39 (0.44) 450 1.5 (1.7) 120,000 (31 X 106
) 500 32 (70) 3-26 (7-57)''' 0.36 (0.8) 

Notes: 
(a) Numbers were derived by proportion from data acquired from other DOE construction projects. An assumption was made that the amount of steel required 

per cubic yard of concrete poured would be similar for hot cell walls and spent nuclear fuel storage facilities. 
(b) Numbers were derived by proportion from data acquired from other DOE construction projects. An assumption was made that the amount of electricity 

consumed per cubic yard of concrete poured would be similar for constructing spent nuclear fueled storage facilities and for constructing hot cell facilities. 
(c) From: DOE 1994e. 
(d) Minimum values assume approximately 90% U-235 recovery. Recovery would occur at LANL, and could be implemented at other sites. However, 

the analyses presented in other sections do not assume uranium recovery at sites other than LANL. 
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5.13.1.5 Operational Resources Required 

Target fabrication would require resources, the most important of which would be highly enriched 
(93%) uranium-235 and stainless steel. Table 5-16 provides an estimate of these resource needs. 

• Stainless steel for target fabrication. A typical target would be constructed of stainless steel tubing 
approximately 0.89 mm (0.035 in.) thick, 46 em (18 in.) long, and 3.2 em (1.25 in.) in diameter. 

• Highly enriched uranium is coated onto the stainless steel targets for irradiation in the reactors. 

Electrical use for operation of the reactor is anticipated to be approximately 400 MWh/yr. Yearly 
water consumption is estimated to be 40,000 m3 (11 x 106 gal). 

In addition, the chemical use anticipated for target processing to produce Mo-99 is shown in 
Table 5-17. 

Table 5-17. Approximate Yearly Chemical Usage for Production of Molybdenum-99 at Any of the 
Proposed Project Sites 

I Chemical Identification I Annual Consuml!tion(•J I 
sulfuric acid, 2N 120L 

sulfuric acid, O.lN 36L 

hydrochloric acid, reagent grade 1.2 L 

nitric acid, reagent grade 6L 

sodium hydroxide, 0.2N 24L 

sodium iodide 120 g 

silver nitrate 600 g 

benzoin-a-oxime 2.4 Kg 

molybdenum trioxide 24g 

potassium permanganate 100 g 

rhodium trichloride 24 g 

potassium hexachlororuthenate 24g 

hydrogen peroxide 2.4 L 

calcium oxide 12 L 

calcium sulfate ( drierite) 36L 

calcium sieve type 13X 36L 

(a) From (DOE 1994b). Values are based on 100% replacement of U.S. requirements using 20 kW targets. At 
SNUNM, the requirements would increase by about 40% because a greater number of targets would be required 
to achieve 100% replacement of U.S. demand. 
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5.13.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

This section provides a discussion on the use of materials, energy, and chemicals associated with 
upgrading or operation of the facilities necessary to produce Mo-99 at the Omega West Reactor at LANL. 

5.13.2.1 Materials Required for Omega West Reactor Upgrades 

Resource consumption data on materials, energy, and chemicals required to upgrade the Omega West 
Reactor to produce Mo-99 have been estimated (Table 5-16). Plans are in the conceptual stage, and 
detailed designs have not yet been prepared. 

5.13.2.2 Operational Resources Required 

Electrical consumption for operation is estimated to be 500 MWh/yr. Yearly water consumption for 
evaporative cooling is estimated to be 120,000 m3 (31 x 106 gal) per year. Requirements for target 
fabrication and processing would be as described in Section 5.13.1.5. 

5.13.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: 
Oak Ridge National Laboratory Alternative 

This section discusses the use of materials, energy, and chemicals associated with retrofitting or 
operating the facilities necessary to produce Mo-99. Anticipated upgrades include activities needed to 
restart the reactor, relocate cooling towers, and install process equipment in the hot cells. Plans are in the 
conceptual stage, and detailed designs have not yet been prepared. Table 5-16 provides estimated resource 
use for facility upgrades and operations. 

5.13.3.1 Oak Ridge Research Reactor Facility Modifications 

Several upgrades would be required at the Oak Ridge Research Reactor facility, as described in 
Section 3.0, all of which would require energy and materials. The major material requirement is an 
estimated 20 m3 (26 yd3

) of concrete for relocating the cooling towers (Table 5-16). 

5.13.3.2 Mo-99 Processing Facility Modifications 

Several upgrades would also be required at the target fabrication and Mo-99 processing facility, as 
described in Section 3.0, all of which would require in energy and materials. Estimated quantities of 
materials and energy necessary to accomplish these upgrades are listed in Table 5-16. 
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5.13.3.3 Operational Resources Required 

It is estimated that the Oak Ridge Research Reactor would consume 500 MWh/yr of electrical power 
and 120,000 m3 (3.1 x 107 gal) per year of water for evaporative cooling (Table 5-16). Requirements for 
target fabrication and processing would be as described in Section 5.13.1.5. 

5.13.4 Power Burst Facility/Test Area North: Idaho National Engineering 
Laboratory Alternative 

This section provides a discussion on the use of materials, energy, and chemicals associated with 
retrofitting or operating the facilities necessary to produce Mo-99. Plans are in the conceptual stage, and 
detailed designs have not yet been prepared. 

5.13.4.1 Power Burst Facility Modifications 

The Power Burst Facility would require a few modifications to be able to restart. A significant portion 
of the reactor instrumentation would need to be replaced and all of the systems would need to be tested to 
determine operability. Data on exact quantities of materials and energy necessary to accomplish these 
upgrades are not available. 

5.13.4.2 Hot Cell Facility Modifications 

The existing Test Area North hot cell annex would require slight modifications to be able to receive 
and process the target elements, as described in Section 3.0. Data are not available on exact quantities of 
materials and energy expended to accomplish the proposed upgrades and for processing of irradiated 
targets. 

If new hot cells are constructed adjacent to the Power Burst Facility, instead of using existing facilities, 
it is estimated that 2400 m3 (31 00 yd3

) of concrete and one half ton of steel would be needed. 

5.13.4.3 Operational Resources Required 

It is estimated that the Power Burst Facility would consume 500 MWh/yr of electrical power and 
120,000 m3/yr (31 x 106 gal/yr) of water use for evaporative cooling (Table 5-16), based on anticipated 
operating power levels. Requirements for target fabrication and processing would be as described in 
Section 5.13.1.5. 
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5.14 Waste and Spent Nuclear Fuel Management 

The Cintichem process would be used under each of the alternatives. A detailed description of the 
Cintichem process can be found in Appendix A. The purpose of this section is to identify wastes 
generated by that process, how these wastes could be handled, and what impact they may have on current 
site waste management capabilities. An evaluation of that information is included under the discussion of 
the preferred alternative of SNLILANL. Significant variations in waste volume production and 
management issues are addressed in the subsequent alternative sections (5.14.2 through 5.14.4). For each 
alternative, the wastes generated would be required to meet applicable waste acceptance criteria to ensure 
that wastes are safely treated and disposed. 

Management of spent nuclear fuel is also considered for each of the alternatives. Near-term 
management of spent fuel would occur at the site where the fuel was initially generated. All of the sites 
have the capacity to store the limited quantities of spent nuclear fuel resulting from Mo-99 production for 
at least 5 years, assuming 100% production. The facilities identified for spent nuclear fuel storage in this 
FEIS were evaluated in a 1993 DOE report (DOE 1993d). Although some of the spent nuclear fuel 
storage facilities identified in this FEIS were listed as having vulnerabilities, none of those vulnerabilities 
were identified as priority issues needing immediate corrective action. All corrective actions necessary to 
allow the safe storage of spent nuclear fuel generated during Mo-99 production would be completed prior 
to storage of fuel in the affected facilities. 

The DOE intends to produce a baseline quantity of Mo-99 (about 10% to 30% of U.S. demand) in 
order to maintain the capability to respond to shortages in domestic Mo-99 supply. Because the DOE 
intends to produce Mo-99 even when the Canadian source is supplying Mo-99, periods may occur when 
the DOE is unable to sell the Mo-99 that it produces. In this case, the unsold Mo-99 would be disposed of 
as low-level radioactive waste at the same disposal site as other low-level wastes generated during Mo-99 
production. The disposal of unsold Mo-99 with the other low-level radioactive waste generated during 
production is bounded by the analyses in this section. 

5.14.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and Chemistry and Metallurgy Research Facility: Los Alamos 
National Laboratory Alternative 

5.14.1.1 Waste Generation from Medical Isotope Production 

The Mo-99 process and the waste produced can be divided into three major stages: target fabrication, 
reactor irradiation of the uranium-loaded targets, and processing (recovery) where molybdenum is 
chemically extracted from the other fission products in a hot cell facility. Waste quantities in this analysis 
are based on production rates required to supply 100% of U.S. needs. 
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Target Fabrication. Target fabrication would be done at the Chemistry and Metallurgy Research 
Facility at LANL. Target fabrication would be performed inside glove boxes where 93%-enriched 
uranium would be coated on the inner walls of stainless steel tubes. Spent plating solution would be 
recycled in the ion exchange glove boxes to recover unused uranium. LANL is the only alternative (of the 
four sites under consideration) with the pre-existing capability to perform this recycle step. Residues 
consisting of low activity, low-level waste, would be collected in holding tanks, sampled, and analyzed 
before being transported through a process line to theTA-50 Radioactive Liquid Waste Treatment Facility 
onsite at LANL. Approximately 7.3 m3/yr (140 Llwk) oflow-level solidified liquid waste would result 
from the target fabrication process. Alternatively, the residue solution could be placed in interim liquid 
waste storage tanks, then routed later to theTA-50 Low-Level Liquid Waste facility. Some solid low-level 
waste, (gloves, lab equipment), approximately 7.0 m3 (247.0 ft3

), would be produced annually. This low
level solid waste would be routed to the Area G, TA-54 facility. No hazardous or mixed waste would be 
produced (Massey et al. 1995). 

Target Irradiation. Target irradiation would occur at the Annular Core Research Reactor at 
SNL/NM and continue for about 7 days. The irradiation process is expected to produce 57 spent fuel 
elements (16 kg [35.2lb] of uranium) a year under full production power of approximately 3 MW. Each 
element would be approximately 1.5 kg (3.3lb) total mass. The spent fuel elements would consist only of 
solids; no liquids would be present. 

SNL/NM would have sufficient storage space for the spent nuclear fuel in the adjacent Gamma 
Irradiation Facility (GIF) pool. The GIF pool is capable of storing 300 fuel elements. At the anticipated 
rate of discharge, the GIF pool would be adequate for up to 5 years of near-term storage. Additional racks 
could be added to extend the storage capacity to 1000 elements, or up to 17 years, if required. The fuel 
elements could also be moved, after an initial cooling period of approximately 1 year, into dry spent 
nuclear fuel storage located in the same area. If dry storage is desired, the spent nuclear fuel would be 
removed from the pool and placed in storage casks. These casks would be monitored to verify the integrity 
of the spent nuclear fuel and the casks. 

Permanent storage of spent nuclear fuel from all sites would be in accord with a future DOE decision 
on its ultimate disposition. DOE has completed a programmatic FEIS that addresses the potential environ
mental consequences over the next 40 years of the alternatives related to the transportation, receipt, 
processing, and storage of DOE spent nuclear fuel. 

The Record of Decision for the SNF PElS (DOE 1995b) provides for interim storage of all DOE
managed spent nuclear fuel at one of three designated DOE regional SNF management sites (INEL, 
Savannah River, or Hanford) for up to 40 years or until a decision has been made on its ultimate 
disposition. Under this decision, research reactor fuel from the Annular Core Research Reactor would be 
shipped offsite for management at INEL, the regional site designated by DOE for interim management of 
its stainless steel clad spent fuel. 
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Processing. Mo-99 is generated as a fission product in the targets. After irradiation of the target, 
processing (recovery/extraction) occurs in dedicated, shielded confinement boxes where the molybdenum 
is extracted from the remainder of the fission products by chemical dissolution and precipitation. Proces
sing consists of several substeps including the removal of fission gases by condensation into a trap; addi
tion of an acid solution to dissolve the plated uranium oxide coating; the separation and purification of 
Mo-99; and the collection and packaging of wastes. 

Two types of waste products would be generated during processing: high-activity, low-level liquid 
waste; and hardware, such as glassware and tubing. Prior to packaging in drums, liquid waste would be 
solidified in metal containers. The estimated activity levels for the solidified liquid waste, from a single 
10-kW target, are 4000 Ci after 1 day and 40 Ci after 6 months. The solidified liquid waste would be 
packaged in drums and stored separately from the remaining solid waste (glass, plastic, metals). Hardware 
would be compacted prior to packaging in drums. Solid waste has an estimated activity level of 5.3 Ci 
after 1 day and 2.5 Ci after 6 months (Massey et al. 1995). 

Hot cell operations are expected to generate approximately 28m3 (134 drums) of uncompactable 
waste, consisting mostly of targets and solidified liquid waste; and 56 m3 of compactable waste ( 14 m3

, 

67 drums, after compaction) consisting mostly of hardware. The total volume of low-level waste generated 
during processing would be approximately 42m3 per year at 100% production (based on 27 targets per 
week). Hot cell operations are expected to generate approximately three to four 55-gal drums of low-level 
waste per week, or about 200 drums per year if SNUNM supplied 100% of the U.S. need for Mo-99. 

Waste drums would be stored temporarily in the hot cell itself for about 6 months to a year to reduce 
the activity level and allow for easier handling. At that time, the waste material would be shipped to the 
Nevada Test Site for final disposal. Drums could remain in the Hot Cell Facility for longer periods before 
disposal if necessary. One to two years of temporary storage is available at the Hot Cell Facility for 
projected operating wastes. 

No mixed waste is expected to be generated in the recovery/extraction process; however, some 
incidental mixed waste, estimated to be less than 0.1 m3/yr under any of the alternatives, would be 
produced by facility operations incidental to the process. Examples of incidental mixed waste include 
absorbent wipes, batteries, spent solvents, lubricants, vacuum pumps, and other items that become 
contaminated with radioactive materials. These mixed waste streams would be managed in accordance 
with applicable requirements (Massey et al. 1995). 

A summary of the types and masses of wastes produced from 12 targets (one drum) is given in 
Table 5-18. A generic flow chart illustrating the three primary processing steps in Mo-99"medical isotope 
production, the waste generated from each step, and the management of these wastes is provided in 
Figure 5-1. Although the quantity and type of waste produced from the processing step would be very 
similar for each alternative site, the final volumes would differ due to how and if the waste is treated, 
solidified, compacted, or crushed. 
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Table 5-18. Waste Characterization Data Summary<•> 

Waste Component ~assffar2etin2rams ~ass/Drum in 2rams 

Copper 1440 17,150 

Stainless Steel 1380 16,550 

Brass 18 220 

Tin 290 3480 

Aluminum I 12 

Glass 2770 33,260 

Plastic 390 4630 

Dry Chemicals 430 5170 

Liquid Chemicals 670 8060 

Cement 2430 29,120 

Fission Products<b> 0.1 1.2 

Total Mass 9800 117,640 

Total Curies 53.9 646 

(a) Data taken from LANL 1993e. 
(b) Includes Ba-137m, Ba-140, Ce-141, Ce-144, Cs-137, 1-129, 1-132, La-140, Nb-95, Nb-9Sm, Nd-147, 

Pm-147, Pr-143, Pr-144, Pr-144m, Rh-103m, Rh-106, Ru-103, Ru-106, Sm-147, Sr-89, Sr-90, 
Te-127, Te-127m, Te-129, Te-129m, Te-132, Y-90, Y-91, Zr-95. 

5.14.1.2 Waste Disposal 

Low-level radioactive wastes would be shipped from SNL/NM to the Nevada Test Site for disposal. A 
site-wide EIS, currently being prepared by DOE for the Nevada Test Site, will address the consequences of 
the Mo-99 waste stream. Individual waste streams from SNL/NM must meet the waste acceptance criteria 
for the Nevada Test Site. Throughout the process, waste minimization would be implemented to the extent 
possible in keeping with good and safe laboratory practices. 

5.14.1.3 Target Fabrication/Annular Core Research Reactor Irradiation: Sandia 
National Laboratories/New Mexico Alternative 

As an alternative, the target fabrication process could be implemented at SNL/NM as opposed to 
LANL. Such a configuration would allow for all three Mo-99 processing stages to occur at the same site. 
The target fabrication process and low-level waste volumes would be the same as those developed by 
LANL and described previously in this section. Targets would be fabricated and stored onsite until needed 
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Figure 5-l. Waste Generation and Management. This figure is a generic representation of the 
Mo-99 production process. Specific variations on such steps as recycling, 
solidification compaction, and crushing are discussed in Subsection 5 .14.1.1. 
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for irradiation in the Annular Core Research Reactor. The wastes (solid and liquid) from the fabrication 
process would be low-activity, low-level waste and would be transported to the Nevada Test Site for 
disposal along with the other low-level waste produced at SNUNM. Unlike residue at LANL, the 
SNL/NM residue from the fabrication process would contain a greater concentration of uranium, because 
no uranium recycling step is in place. 

5.14.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

In this alternative, all three steps would be carried out onsite at LANL. The Chemistry and Metallurgy 
Research building would be used for manufacturing the targets (see Section 5.14.1.1) and recovering 
Mo-99 in the hot cells. Approximately 5.2 m3 (183.7 fe) per year of low-level liquid waste and 5.0 m3 

(176.6 ft3) per year of low-level solid waste would result from target fabrication. Target irradiation would 
take place at the Omega West Reactor, which would be repaired and restarted. At present, enough fuel 
elements are stockpiled to operate the reactor for several years. Approximately 16 targets per week would 
be irradiated at Omega West Reactor under current core configurations. After irradiation, the targets 
would be transferred to the Chemistry and Metallurgy Research Facility, Wing 9 Hot Cells for processing. 

Spent fuel from the reactor, after a cooling-off period of about 6 months in the Omega West Reactor, 
would be transported in an existing container to the onsite storage area. Interim wet storage capabilities 
exist at the Omega West Reactor. Dry storage is also available at other facilities, including TA-54. At the 
anticipated discharge rate, LANL has adequate near-term spent nuclear fuel storage for up to 37 years. At 
full power, approximately 29 spent fuel elements (32 kg [70.5 lb] of uranium) per year would be dis
charged. In accordance with the Record of Decision for the SNF PElS (DOE 1995b ), spent fuel from the 
Omega West Reactor would be shipped offsite for management at the Savannah River Site, the regional 
site designated by DOE for interim management of its aluminum clad spent fuel. Under normal operating 
conditions, radioactive liquid wastes from Omega West Reactor are minimal. Wastes produced during 
irradiation are placed in drums for disposal under standard LANL low-level liquid waste disposal 
practices. Less than 2 L (0.53 gal) per year of liquid waste would be sent to theTA-50 radioactive liquid 
waste treatment facility for disposal. 

Adequate facilities and space exist at LANL to handle, manage, and store all types of wastes, including 
spent fuel, generated during the Mo-99 production. Chemistry and Metallurgy Research Facility waste 
from processing would be collected or transferred via a radioactive liquid waste pipeline, and placed in 
labeled drums. Waste disposal from processing is predicted to entail weekly disposal of one or two 55-gal 
drums of waste or about 60 drums per year at 100% production. Liquid radioactive wastes would be stored 
for 3 months to allow for decay of short-lived radionuclides before being solidified and sent to TA-50; 
solid and incidental mixed wastes (<0.1 m3 [<3.5 ft3

]) would be taken to TA-54, where the waste would be 
neutralized. LANL would crush its solid waste, thus reducing the volume presented for disposition from 
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the processing step. All waste management activities would be performed in accordance with the site's 
ongoing, innovative, waste minimization program. The total volume of low-level crushed waste (solidified 
liquid and solid) from processing would be approximately 12.6 m3 (16.5 yd3

) per year. Incidental mixed 
waste would be less than 0.1 m3 (3.5 fe). 

5.14.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: 
Oak Ridge National Laboratory Alternative 

The ORNL alternative would use the Oak Ridge Research Reactor, which would be restarted as a class 
B reactor and redesignated as the Medical Isotope Production Center. The Radioisotope Development 
Laboratory would be customized and dedicated for Mo-99 processing. A separate area in the Radioisotope 
Development Laboratory would be set up for fabrication. The target fabrication process and low-level 
waste volumes are expected to be the same as for LANL. No uranium recycling would occur at this time. 
Liquid and solid low-level waste from the fabrication process would be transported to the Nevada Test Site 
for disposal. As with the LANL alternative, all steps of Mo-99 production would occur at a single site. 

The Oak Ridge Research Reactor has some capacity to handle spent nuclear fuel onsite. It has a 
storage pool capacity of 180 fuel elements, of which 96 would be used for core loading and 84 for storing 
spent fuel. At the anticipated rate of discharge of 22 spent fuel elements (32 kg [70.5 lb] of uranium) per 
year, the pool would be adequate for 4 years of operation. Additional storage space for approximately 900 
Oak Ridge Research Reactor fuel elements is available at the nearby Bulk Shielding Reactor pool. This 
translates into approximately 40 years of additional spent nuclear fuel storage space. Less than 0.07% of 
DOE's spent nuclear fuel is either in storage or being generated at ORNL facilities (DOE 1995b). In 
accordance with the Record of Decision for the SNF PElS (DOE 1995b ), spent fuel from the Oak Ridge 
Research Reactor would be shipped offsite for management at the Savannah River Site, the regional site 
designated by DOE for interim management for its aluminum clad spent nuclear fuel. 

Radioactive waste from target processing would be stored in the hot cell facility for approximately 
6 months to allow the high activity, low-level waste to decay. The low-level waste would then be 
solidified, packed, and transferred to an above-ground pad for storage awaiting shipment to the Nevada 
Test Site. The anticipated total volume of low-level waste (solidified-liquid and solid) from processing 
would be approximately 63 m3 (82.4 yd3

) per year. Oak Ridge does not currently have the capability to 
reduce this waste volume by compaction or compression. If ORNL supplied 100% of the U.S. need for 
Mo-99, processing operations are expected to generate approximately five to six drums of low-level waste 
per week, or about 303 drums per year. Resource Conservation Recovery Act (RCRA) mixed waste 
(incidental) (<0.1 m3/yr [<3.5 fe/yr]) would be stored in permitted mixed waste areas, using the 
appropriate shielded or unshielded B-25 boxes, based on activity levels as previously discussed. 
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A detailed estimate of waste quantities and types would be developed after a specific engineering 
design is completed. All wastes would be managed in accordance with applicable requirements. 

5.14.4 Power Burst Facility/Test Area North: Idaho National Engineering 
Laboratory Alternative 

In this alternative, all three steps (fabrication, irradiation, and processing) would be carried out onsite 
at INEL. This alternative would use the Power Burst Facility for irradiating targets. Specific information 
for INEL regarding waste quantity and management for this proposed alternative is not yet available. The 
process and associated wastes (low-level waste, spent nuclear fuel, and <0.1 m3 

[ <3.5 fe] of incidental 
mixed waste) would be very similar to those of the other proposed alternatives. The target fabrication 
process would generate approximately 5.2 m3 (183.7 fe) of liquid low-level waste that would be treated 
and disposed of onsite. In addition, approximately 5.0 m3 (176.6 ft3

) of solid low-level waste would be 
generated during target fabrication. During target irradiation, an anticipated discharge rate of 17 spent fuel 
elements (32 kg [70.5 lb] of uranium) per year is also expected. Processing would generate approximately 
77.0 m3 (104 yd3

) of combined liquid and solid low-level waste. After an initial6-month cooling period at 
the Power Burst Facility, the spent nuclear fuel would be transferred to another onsite facility at the Idaho 
Chemical Processing Plant for interim wet or dry storage. It would likely be stored at the Irradiated Fuel 
Storage Facility (786 bundle capacity, if dry storage is selected); however, other facilities such as the 
CPP-666 (wet storage) orCPP-749 (dry storage) are also available. At the anticipated discharge rate, 
INEL has adequate near-term spent nuclear fuel storage for up to 46 years. 

INEL has substantial hot cell and processing capabilities. Adequate facilities and space exist at INEL 
to handle, manage, and store all the types of waste generated during Mo-99 production. INEL is a cradle
to-grave waste management operation with all Mo-99 generated waste being managed within INEL 
facilities. 

In accordance with the Record of Decision for the SNF PElS (DOE 1995b ), spent fuel from the Power 
Burst Facility would be managed at INEL as the regional site designated by DOE for interim management 
of its stainless steel clad fuel. INEL has been safely managing spent nuclear fuel for over 40 years. 
Currently, the site stores about 10% of DOE's spent nuclear fuel from a variety of DOE programs and a 
limited number of commercial and foreign sources (DOE 1995b ). 

Waste volumes associated with the processing of Mo-99 would not present significant increases in 
either solid or liquid waste volumes, compared with other typical INEL radioactive waste streams. All 
waste would be managed, stored, and eventually disposed of in accordance with applicable regulations and 
requirements. 
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5.14.5 Comparison to Current Waste Generation Rates 

The volumes of spent nuclear fuel, low-level, and incidental mixed waste are summarized in 
Table 5-19 for each proposed alternative site. Waste generation quantities from the proposed Mo-99 
production process are presented in comparison with current production volumes. No alternative is 
expected to generate high-level or transuranic waste. 

5.15 Facility Accidents 

Consequences of facility accidents associated with implementing the alternatives for medical isotope 
production are discussed in the following subsections. The method used to select accidents for analysis is 
described, as are the procedures for evaluating the consequences of selected accidents, and the results of 
the analysis. 

The alternatives for medical isotope production considered in this FEIS necessitate evaluation of 
accidents at three different types of facilities. The facilities necessary to carry out the project include 
facilities for production of targets containing highly enriched uranium, irradiation of the targets in a 
reactor, transfer to the hot cell, and processing of targets to extract the medically useful isotopes. Hot cell 
facilities are typically used for the target fabrication and processing steps, and the irradiation, as proposed, 
would be carried out in a DOE research reactor at one of the candidate sites. The hot cell facilities for 
target fabrication and processing may be in the same location at the sites under consideration, but those 
activities would not necessarily have to occur at the same site. 

Accidents evaluated for medical isotope production consist of maximum reasonably foreseeable 
accidents described in such previously published analyses as National Environmental Policy Act (NEPA) 
documentation, safety analyses, or are adaptations of accident scenarios developed for similar types of 
facilities. Source documents evaluated accidents caused by natural phenomena, mechanical, and pro
cedural errors. These evaluations were considered when choosing the appropriate scenarios for con
sideration in the FEIS. Those accidents that had low probability, but high consequences were compared 
against those with higher probability and lower consequences. Thus, scenarios representing the greatest 
overall risk were chosen based on the product of the probabilities and the consequences for each accident 
type. Where applicable, the source documents for specific accidents evaluated in this section are refer
enced in the detailed accident descriptions. In some cases, the source documents predate the new DOE 
safety analysis order, and may not conform to current requirements. However, in all cases the source 
documents represent the best available information. With one exception, transportation accidents are 
considered in Section 5.11 of this document. The transfer of irradiated targets from the reactor to the 
process facility is evaluated in this section, if the transfer occurs between adjacent facilities and does not 
require the use of onsite roads. 
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Table 5-19. Summary of Site Waste Management Cumulative Impacts 

Low-level Waste Low-level Waste Incidental Mixed 
Alternatives Spent Nuclear Fuel (liquids) (solids) Waste 

SNLINM 

SNF Cumulative Total (Uranium)''' 440kg nla nla nla 

Historical Annual Production .. ' nla 15.74m3/yr 100.7 m'lyr 1.80 (I)* m'lyr 
3.26 (s)* m3/yr 

Mo-99 Production''·•·'' 57 elements 7.3 m'lyr 49. m3/yr <.I m'lyr 
16 kglyr 

Interim Storage Capacity for SNF (GIF Pool) 300-1 000 elements nla nla nla 
84-281 kg 

LANL 

SNF Cumulative Total (Uranium)''' 14.0kg nla nla nla 

Historical Annual Production(b> nla 21,906 m3/yr 5765 m3/yr 34.1 (I)* m'lyr 
15.1 (s)* m'lyr 

Mo-99 Production••·•• 29 elements 5.2 m3/yr 17.6 m3/yr <.I m3/yr 
32 kglyr 

Interim Storage Capacity for SNF (Omega West & TA-54) I 091 elements nla nla nla 
1204 kg 

ORNL 

SNF Cumulative Total (Uranium)''' 650kg nla nla nla 

Historical Annual Production<O nla 6900m3/yr 2600m3/yr 50,000 m3/yr 

Mo-99 Production••··• 22 elements 5.2 m'lyr 68m'lyr <0.1 m'lyr 
32 kglyr 

Interim Storage Capacity for SNF 984 elements nla nla nla 
(ORRR and BSR) 1432 kg 

INEL 

SNF Cumulative Total (Uranium)'" 261,000kg nla nla nla 

Historical Annual Production<O nla nfaW 900 m'lyr"' 525 m3/yr 

Mo-99 Production<••> 17 elements 5.2m'lyr 80m'lyr <0.1 m'lyr 
32 kglyr 

Interim Storage Capacity for SNF (IFSF, ICPP-749, ICPP-666) 786 elements nla nla nla 

1480 kg 

(a) Cumulative totals for spent nuclear fuel based on DOE (1995b ). 
(b) Based upon 1991 annual sitewide rates. 
(c) These values correspond to 100% replacement of U.S. demand using 15-kW targets; irradiation of targets to 20-kW was assumed for all other alternatives in 

supplying 100% of the U.S. demand. 
{d) Mo-99 Production values reflect total generated waste quantities from all three production steps: fabrication, irradiation, and processing. 
(e) Mass of spent nuclear fuel is based on continuous operation at full power using LEU (20% U-235). 
(f) Based upon 1995 annual forecasted sitewide rates. 

{g) Solidified liquid waste volume incorporated in low-level waste total. 
n!a = Not applicable. ' 

SNF = Spent Nuclear Fuel; BSR = Bulk Shielding Reactor. 
GIF = Gamma Irradiation Facility. 

IFSF = Irradiated Fuel Storage Facility. 

ORRR = Oak Ridge Research Reactor. 

ICPP = Idaho Chemical Processing Plant. 

• (I) indicates liquid; (s) indicates solid . 
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Accident frequencies, as reported in the source documents, safety analysis reports, and related 
analyses, typically represent the overall probability of the accident, including the probability of the 
initiating event combined with the frequency of any contributing events required for an environmental 
release to occur. The contributing events may include equipment or barrier failures, or failures of other 
mitigating systems designed to prevent accidental releases. In general, the safety documents do not 
evaluate the consequences of events with expected frequencies of <10-6 per year because such accidents are 
not considered reasonably foreseeable. Thus, all accidents considered here have a 1 in 1,000,000 years, or 
greater, likelihood of happening. 

Accident consequence analyses used release estimates as presented in the source document for a given 
existing facility or as adapted for this analysis. The downwind concentrations for materials released in 
accidents were then calculated at a consistent set of receptor locations, as defined for the FEIS. The 
receptors included a nearby worker who is onsite but outside the facility where the accident takes place, a 
member of the public who is temporarily at the nearest access location (such as a road that crosses the site, 
or at the site boundary), and the MEl- offsite resident. Collective dose to the offsite population within 
80 km (50 mi) was also calculated for radionuclide releases. Consequences in terms of the involved 
workers for the representative accident scenarios in each type of facility are discussed as applicable. 

The accident evaluation is a conservative scoping analysis intended to identify events that would 
potentially impact onsite or offsite receptors at levels that could result in health effects, and the exposure 
pathways that would contribute to those consequences. The scenarios for release of radionuclides or 
hazardous materials to air or water generally assume some level of mitigation by facility effluent controls; 
however, no credit is taken for systems designed to prevent or mitigate the emissions from specific types of 
accidents, such as fire suppression systems. 

Individual doses were based on exposure of the receptor during the entire release, except where the 
release time was sufficiently long that such an assumption is unrealistic. For releases that were expected to 
last more than a few hours, the exposure duration for onsite workers and members of the public at 
accessible onsite locations was limited to 2 h, corresponding to the assumed time required to evacuate the 
candidate site in the event of an accident. Offsite residents were assumed to be exposed during the entire 
release, regardless of the accident duration. Exposure via inhalation and external pathways (groundshine 
and submersion in the plume) were considered for workers and the nearest public access receptors; in 
addition to those pathways, ingestion of contaminated food grown in the downwind sector was evaluated 
for the offsite population. The ingestion pathway for the population dose was based on where food was 
grown, and not on the location of the consumers. 

Site specific food production data were used for sites when available. Because EPA protective action 
guidelines specify mitigative actions to prevent consumption of contaminated food, the dose to offsite 
individuals and populations from inhalation and external pathways is reported separately from the dose 
including all pathways. If the dose to the maximally exposed individual exceeds specified protective 
action guidelines, the locally produced food would be kept from the market, and the backyard gardeners 
would be cautioned not to consume their produce. More realistic potential doses are presented by the 
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inhalation and external pathways. Ingestion pathways are shown here to represent the maximum potential 
dose to the local population and to determine the extent to which protective action might be required. 
Reduced exposure to the plume or to contaminated ground surface as a result of early evacuation of offsite 
populations was not assumed for the purposes of this analysis, although such actions would also be 
mandated if the projected dose from an accident exceeded the protective action guidelines. 

The expected latent cancer fatalities were calculated by multiplying the potential dose to the population 
by the latent cancer fatalities risk factor developed in ICRP Publication 60 (ICRP 1991). The latent cancer 
fatalities for the general population is 0.0005 per person rem, and the latent cancer fatalities for a worker 
population is 0.0004 per person rem. The total risk to the population of developing any fatal cancers is 
calculated for each accident scenario. The total risk is the product of the probability the accident happens, 
the probability of specific wind and stability conditions, and the expected latent cancer fatalities if the 
accident occurs. Two atmospheric conditions were considered in the accidents, the "median" (expected) 
conditions that are not exceeded 50% of the time, and the bounding conditions that would not be exceeded 
more than 5% of the time. The bounding conditions have a frequency one-tenth of the median conditions, 
thus they carry one-tenth the risk of the median conditions. The median (50%) dispersion condition is 
assumed to have a probability equal to 1.0. 

Radiological accidents resulting in the release of radionuclides into the environment were evaluated for 
the target fabrication, reactor, transport, and hot cell process facilities needed for medical isotope produc
tion under each of the alternatives. In general, the accidents evaluated represent the maximum reasonably 
foreseeable accidents for a given type of facility and are intended to bound the potential risk and conse
quences of the proposed activities. For each alternative, an analysis was performed for damage to reactor 
fuel, a target rupture in the reactor pool, a target rupture outside of the reactor pool, and operator error 
during target processing for both Mo-99 and iodine-125 targets. Except for the fuel damage scenarios, the 
same estimated release was applied to all the facilities. 

The fuel damage scenario differed at SNL/NM because the design of the Annular Core Research 
Reactor is significantly different from the other reactors. It is physically impossible for the annular core 
design of the reactor to melt a fuel element because the neutrons are moderated at high temperatures, 
which in turn will shut down the reactor. Therefore, a physical mechanism (such as, a plane crash or crane 
drop) would be necessary to rupture a fuel element in the Annular Core Research Reactor. The reactors at 
the other sites could experience a fuel melt under the conditions described in the analyses. In the accident 
scenario for SNLINM, four fuel elements are assumed to be ruptured in a plane crash, whereas in the 
accident scenarios for the other reactors, one fuel element is assumed to melt. All scenarios represent the 
bounding design basis accidents for the respective facilities. 

The GENII set of computer codes (Napier et al. 1988) was used to perform the downwind 50-yr 
committed total effective dose equivalent (TEDE) estimates using ICRP 26 (ICRP 1991) and 30 (ICRP 
1979-1982) organ-weighted methodology (see Appendix C). Location-specific meteorology and 
population files were used to model each facility site. 
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The receptors for each scenario include the nearest uninvolved worker, the nearest point of public 
access, the nearest resident, and the downwind population in the one sector (out of 16) that has the highest 
population-weighted concentration in air (that is, the concentration is air times the population for the 
distance and direction). All sectors and receptor locations are evaluated based on the plume's release 
height and the local meteorologic data. It should be noted the location of all these receptors are not 
necessarily in the same direction; thus, in an accident, not all the receptors would receive the reported dose 
levels simultaneously. 

The uninvolved worker is assumed to be working in the onsite location with the highest air concentra
tion. The nearest public access receptor is in the offsite or publicly accessible onsite location with the 
highest air concentration. Both receptors are assumed to be exposed for 2 h to the plume via external 
exposure and inhalation. The nearest resident is assumed to be the MEl. The location of the nearest 
resident is based on actual residences, but the lifestyle of the MEl is hypothetical. The MEl is assumed to 
grow all his vegetables, meat, and dairy products in his backyard. While at some sites, this clearly is not 
feasible, it does provide the bounding case beyond which the dose would not be exceeded. The MEl is 
assumed to be at the house for the entire year, breathing 8766 h/yr, and shielded by the house for an 
effective exposure to soil contamination of 4383 h/yr. The MEl is assumed to eat 220 kg (485 lb) meat 
and drink 330 L (87 gal) milk annually. Finally, the sector with the highest population-weighted 
concentration in air was used to develop the population dose. Sectors with equal population-weighted air 
concentrations were evaluated using a site-specific food production grid, so the sector with the higher 
actual food production was chosen for evaluation in this analysis. Where information was available, food 
production parameters for meat and dairy products were evaluated as a function of distance from the 
release point, so that all the food produced in that sector was assumed to be consumed. Dose factors per 
kilogram of meat or liter of milk consumed for each distance were multiplied by the total production at that 
distance, and the total doses were summed for the sector. The ingestion dose was then added to the 
external and inhalation doses to obtain the dose for all pathways. 

5.15.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and the Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

5.15.1.1 Target Fabrication at LANL 

Radiological Impacts. Target fabrication presents few opportunities for accidents that would cause 
radioactive material to be released. The only accidents chosen for analysis within LANL's Chemistry and 
Metallurgy Research facility are an operator dropping a canister of uranium oxide and a solution spill. 
Solution containing uranium-235 in HN03 could be spilled due to earthquake or to operator error (LANL 
1993e). 

Other accidents were considered, but were not analyzed because no reasonably foreseeable mechanism 
became apparent by which the accident could occur or produce a radionuclide release to the environment. 
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Quantities of fissile material handled in a glove box at any given time would not exceed a critical mass; 
therefore, criticality accidents would be below the threshold of reasonably foreseeable accidents. No flam
mable materials would be used and welding would be done in an inert atmosphere that would prevent fires. 
If a worker should drop an open-ended target, no release would be expected because the uranium-235 
would be plated onto the tube's inner wall (Massey et al. 1995). The consequences of the canister drop and 
spill accidents are discussed in the following sections. 

Canister Drop. An operator could drop a canister of particulate uranium oxide outside the glove 
boxes. Administrative controls require that the canister is to be opened only in a glove box. When it is out 
of the glove box, it is to be kept under double containment. No release would be expected outside the 
glove box because the uranium oxide is contained in a canister, which is in a sealed plastic bag, which in 
turn is in an outer canister. The canisters have slip-on tops that are taped in place. If the drop were to 
occur while the canister is opened in the glove box, the particulate uranium oxide would be contained by 
the glove box. 

Spill. A spill would be unlikely to occur because solutions would be moved using vacuum lines. If a 
line were to rupture, the solution would tend to stay within the line because of the negative pressure 
created by the vacuum. However, a major line rupture or an earthquake could cause a solution of 
uranium-235 in HN03 to spill inside a REP A-filtered glove box. The volume of the spill is assumed to be 
5 L based on fabrication processes (Massey et al. 1995). 

In the event of a spill, an alarm for evacuation would be sounded by personnel or continuous air 
monitors. Personnel would be instructed to immediately leave the area. The accident response team, 
equipped with protective clothing and supplied breathing air, would clean up the spill. Because uranium-
235 would be contained within the glove box, no reasonably foreseeable mechanism would exist for a 
release to occur. No doses to involved personnel, other personnel in the Chemistry and Metallurgy 
Research Facility, or members of the public would be expected. 

Toxicological Impacts. No accidents involving release of toxicological materials were identified. If 
solution were spilled, any acid fumes in the ventilation system would be neutralized by the NaOH scrubber 
before leaving the Chemistry and Metallurgy Research Facility stack (Massey et al. 1995). 

5.15.1.2 Target Fabrication at SNUNM 

The consequences of accidents during target fabrication at SNL/NM hot cell facilities would be similar 
to those described in Section 5.15.1.1 for the Chemistry and Metallurgy Research Facility at LANL. As 
described in that section, no consequences to workers or the public would be expected. 
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5.15.1.3 Facility Accidents for Target Irradiation at the Annular Core Research 
Reactor 

The analyses for the Annular Core Research Reactor irradiation option assume the reactor is 
configured in such a manner as to accommodate 80% of the U.S. demand for Mo-99. If the reactor were to 
be run with 100% of the production, the total number of targets would increase, but the power level and 
radionuclide inventory per target would decrease. Thus, the resulting risk would be reflected by the 
analyses presented here. 

Analyses in Massey et al. (1995) for the Annular Core Research Reactor included several possible 
scenarios that could cause four fuel elements to rupture: a plane crash into the facility (but not into the 
reactor itself) causing the overhead crane to fall into the reactor pool, earthquake also causing the crane to 
fall, and a transient power pulse that ruptures four fuel elements. The releases for any of the four fuel 
element ruptures would be the same, but the probability of the plane crashing into the facility was 
estimated to be the higher than either of the other events, thus it was chosen for evaluation in this FEIS. 
Other accidents such as fuel handling accidents, reactivity-induced accidents or loss of coolant accidents 
were evaluated and were not considered to have as great a risk as those chosen for inclusion in this FEIS. 
In the past, an accident involving the release of radioactive liquids resulted from overfilling the reactor 
pool. A secondary containment has been added to the facility to prevent release of pool overflow in such 
an event. With the facility modification, this accident is no longer considered to be reasonably foreseeable. 

In addition to potential accidents involving reactor fuel, targets were analyzed for potential releases to 
the atmosphere (Massey et al. 1995). Two credible bounding accidents were analyzed that might take 
place during the irradiation of the targets in the Annular Core Research Reactor. The first is a possible 
rupture of four fuel elements caused by the crash of an airplane into the Annular Core Research Reactor 
building, resulting in secondary damage to reactor fuel. The second analyzed accident is from a leak in the 
target, which causes the release of noble gases. The target rupture was assumed to occur with a frequency 
of 10-4 per year. It was further assumed the rupture occurs after a 21-kW, 7-day irradiation, and that all of 
the noble gases and 1% of the halogens are immediately released from the pool. All of the noble gases and 
10% of the remaining halogens were assumed to be released from the stack. These assumptions are 
conservative; pool releases on the order of 37% of the krypton, 23% of the xenon, and 1.3 x 104 % of the 
iodine are plausible (Massey et al. 1995). 

Downwind dose estimates were calculated by conservatively assuming all of the noble gases and 
halogens for a target or fuel rods were immediately released into the pool. From there, the radionuclides 
were assumed to be divided into two fractions, one that is released immediately into the atmosphere, and 
another that is released over time from the evaporation of the pool water. Because the largest fraction of 
the dose is due to the radionuclides that are immediately released to the atmosphere, only the acute portions 
were evaluated in these scenarios. The target leak was assumed to occur following a 21-kW, 7-day target 
irradiation, and the fuel rod ruptures after a 25-kW, 60-day fuel irradiation. 
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Calculations based on the frequency of airplane traffic, the area of the facility, and industry probabil
ities of crashes indicate the estimated probability of an aircraft crash into the Annular Core Research 
Reactor facility is about 5 x 10-5 per year, or one crash expected in 20,000 years. If an airplane were to 
crash into the Annular Core Research Reactor building, no release of materials would occur, unless targets 
or fuel elements were ruptured. In the interest of bounding the risks of an airplane crash, it is assumed the 
crash results in the bridge crane falling into the reactor pool and rupturing four fuel elements. The 
radionuclides expected to be released are shown in Table 5-20, and the consequences of such an accident 
are shown in Table 5-21. The maximum public individual dose from an airplane crash would be 
200 mrem for a resident located 5400 m (3.4 mi) from Technical Area V. The limiting MEl organ dose 
would be 4.2 rem to the thyroid with ingestion and 53 mrem without ingestion. If the accident occurs, the 
airplane crash would result in at most one latent cancer fatality. This translates into an average annual 
accident risk of 6 x 10-6 or the chance of any individual in the affected population dying of a cancer from a 
plane crash rupturing four fuel elements is about 1 in 200,000 per year of operation. For facility workers, 
it is assumed that anyone in the facility during an airplane crash would be killed by the impact, building 
collapse, or subsequent fires; therefore, worker doses were calculated only for onsite non-involved 
workers. 

The previous plane crash scenario analysis evaluates the secondary effects from a plane crashing into 
the reactor building, but not into the reactor core itself. The probability of an airplane crash resulting in a 

Table 5-20. Radionuclides Released from Annular Core Research Reactor During a 
Postulated Four Fuel Element Rupture Scenario (Massey et al. 1995) 

Release (Ci) 

Isotope Immediate Delayed 

Bromine-83 0.44 --
Krypton-83m 444.0 610.0 

Krypton-85 m 1056.0 11.2 

Krypton-85 2.39 --
Krypton-87 2140.0 22.0 

Krypton-88 3020.0 --
Iodine-130 0.00148 --
Iodine-131 2.35 --
Xenon-131m 24.2 1610.0 

Iodine-132 35.5 3.55 

Iodine-133 5.6 --
Xenon-133m 163.0 63.2 

Xenon-133 5600.0 916.0 

Iodine-134 7.4 6.4 

Iodine-135 5.2 --
Xenon-135 2020.0 3780.0 
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Table 5-21. Dose and Consequences for the Four Fuel Element Rupture Accident at the Annular 
Core Research Reactor (Massey et al. 1995) 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5400 m N) 

Dose and Onsite Worker Location External and 
Conseouences (300m N) (5400 m N) All Pathwavs Inhalation 

TEDE (rem) 0.38 0.075 0.20 0.076 

Collective Impacts to Population within 80 km to the North 
(n = 133,266) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person- 151 150 2350 2300 
rem) 

Fatal Cancers 0.075 0.075 1 1 

Cancer Risk 4 X 10-6 4 X 10-6 6 x 10·6 6 X 10-6 

large portion of the aircraft crashing directly into the 3.6-m (12-ft) diameter Annular Core Research 
Reactor pool and then impacting the core 9.1 m (30ft) below water was evaluated but the probability was 
determined to be so low (about 1 in a billion per year), this crash was not analyzed (Massey et al. 1995). 

It should also be noted that it would be possible for a single fuel element to rupture as a result of 
mechanical failure. The probability of this occurring is 0.001 per year of operation. The potential dose 
resulting from this type of accident would be one-fourth that shown in Table 5-21. The maximum public 
individual dose from a single fuel rupture would be 50 mrem for a resident located 5400 m (3.4 mi) from 
Technical Area V. The limiting MEl organ dose would be 1.0 rem to the thyroid with ingestion, or 
13 mrem without ingestion. The fuel element rupture would result in less than 1 (0.30) latent cancer 
fatality if the accident occurs. This translates into an average annual accident risk of 3 x 10·5 or the chance 
of any individual in the affected population dying of cancer from a fuel element rupture would be about 1 
in 30,000 per year of operation. 

If a worker were in the Annular Core Research Reactor high bay when a single fuel element ruptured, 
the worker would be immediately notified of the rupture by various alarms and detectors in the reactor and 
reactor area. The worker would then immediately evacuate the area and not return until safe conditions 
were established or would use protective equipment. If the worker did remain in the high-bay for 5 min to 
perform a safety task, and the worker was assumed to be exposed to 10% of the total nobles and halogens 
immediately released into the high-bay atmosphere (1% of the total halogens and fission products being 
respirable), the worker would receive an estimated 80 rem (Massey et al. 1995). 
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The estimated radionuclide release from the 16.5 m Annular Core Research Reactor stack following a 
target rupture is shown in Table 5-22 and consequences for the accident are shown in Table 5-23. The 
maximum public individual dose from a target rupture accident would be 27 mrem for a resident located 
5400 m (3.4 mi) from Technical Area V. The limiting MEI organ dose would be 0.38 rem to the thyroid 
with ingestion, 6.8 mrem without ingestion. This accident would result in less than 1 (0.24) latent cancer 
fatality if the accident occurs. This translates into an average annual accident risk of 2 x 1 o-5 or the chance 
of latent cancer fatalities in the population from a target rupture accident would be about 1 in 50,000 per 
year of operation. 

5.15.1.4 Transfer of Irradiated Target from the Annular Core Research Reactor 
to the Hot Cell Facility 

Two bounding accidents were considered during the transfer of the target from the reactor to the Hot 
Cell Facility/Chemistry and Metallurgy Research Facility/hot cells. An accident causing an uncontained 
target to rupture bounds the risk for offsite residents and population, and direct exposure of a worker to an 
unshielded target bounds the radiological risk to a worker. Other accidents were considered, but these two 
accidents bounded the risks. 

Table 5-22. Radionuclides Released from the Annular Core Research Reactor During a Postulated 
Target Rupture Scenario (Massey et al. 1995) 

Stack Release (Ci) 

Isotope Immediate Delayed 

Bromine-83 0.094 --
Krypton-83m 94.0 128.0 

Krypton-85 m 223.0 2.0 

Krypton-85 0.057 --
Krypton-87 450.0 4.0 

Krypton-88 640.0 --

Iodine-130 0.00019 --
Iodine-131 0.022 --

Xenon-131m 0.468 155.0 

Iodine-132 0.58 --
Iodine-133 1.2 --
Xenon-133m 28.3 13.2 

Xenon-133 613.0 191.0 

1odine-134 1.3 --

Iodine-135 1.1 -
Xenon-135 113.0 798.0 
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Table 5-23. Dose and Consequences for the Target Rupture Accident at the Annular Core 
Research Reactor 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Onsite Public Access (5400 m N) 

Dose and Worker Location External and 
Consequences (300m N) (5400 m N) All Pathwavs Inhalation 

TEDE (rem) 0.089 0.016 0.027 0.016 

Collective Impacts to Population within 80 km to the North 
(n = 133,266) 

Bounding Atmospheric 
Median Atmospheric Dispersion Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 33.0 33.0 485.0 480.0 

Fatal Cancers 0.017 0.017 0.24 0.24 

Cancer Risk 2 x w-6 2 X 106 2 x w-6 2 X 10-6 

The bounding impact for all target transfer operations would be represented by the rupture of a single 
target as the result of a manned transport accident while in transit between the Annular Core Research 
Reactor and the Hot Cell Facility. Although highly improbable (estimated probability is less than 1 x 10-6 

per year), this accident scenario assumes the loss of all noble gas radionuclides and 1% of halogen 
radionuclides directly to the atmosphere (Table 5-24). Downwind dose estimates for a cask transport 
accident between the Annular Core Research Reactor and the Hot Cell Facility are presented in 
Table 5-25. It was assumed that a rupture occurs after a 21-kW, 7-day irradiation, and that all of the noble 
gases and 1% of the halogens were immediately released from one target into the atmosphere. The maxi
mum public individual dose from a Mo-99 target transfer accident would be 130 mrem for a resident 
located 5400 m (3.4 mi) from Technical Area V. The limiting MEI organ dose would be 3.8 rem to the 
thyroid with ingestion, and 0.068 mrem without ingestion. This accident would result in less than 1 (0.32) 
latent cancer fatalities if the accident occurs. This number translates into an average annual accident risk. 

The postulated accident scenario for direct exposure to an involved worker assumed that all safety 
features fail and that a worker is inadvertently exposed to an irradiated target. No shielding, other than the 
target cladding and air is present. The worker retreats to a safe distance. In the bounding scenario, the 
target is allowed to cool 2 hours. The worker is standing 1 m from the target for 10 s before the worker 
becomes aware of the danger, either visually or from audio/visual radiation alarms. The worker retreats at 
a walking speed of 2 m/s. The total dose to the worker was estimated to be about 30 rem (Massey et al. 
1995). 
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Table 5-24. Radionuclides Released to the Atmosphere During a Postulated Target Rupture 
Scenario During Transfer (Massey et al. 1995) 

I Isotope I Transfer Release (Ci) I 
Bromine-83 0.94 

Krypton-83m 94.0 

Krypton-85m 220.0 

Krypton-85 0.057 

Krypton-87 450.0 

Krypton-88 640.0 

Iodine-130 0.0019 

Iodine-131 2.2 

Xenon-131m 0.47 

Iodine-132 5.8 

Iodine-133 12.0 

Xenon-133m 28.0 

Xenon-133 610.0 

Iodine-134 13.0 

Iodine-135 11.0 

Xenon-135 110.0 

Table 5-25. Dose and Consequences for Release from a Single Target Rupture at SNL/NM 
During Target Transfer Following Target Irradiation 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5400 m N) 

Dose and Onsite Worker Location External and 
Consequences (300m N) (5400 m N) All Pathways Inhalation 

TEDE (rem) 0.1 0.018 0.13 0.018 

Collective Impacts to Population within 80 km to the North 
(n = 133,266) 

Bounding Atmospheric 
Median Atmospheric Dispersion Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 40.0 38.0 640.0 590.0 
(person-rem) 

Fatal Cancers 0.02 0.019 0.32 0.3 

Cancer Risk 2 x w-8 2 x w-8 3 x w-8 3 x w-8 
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5.15.1.5 Target Processing at SNUNM Hot Cell Facilities 

Accidents evaluated for analysis during target processing included an airplane crash, a fire, target 
process spill, and release of process gases. The probability of an airplane crash into the Hot Cell Facility, a 
fire, and a process spill, as well as the respective potential doses from these accidents were much smaller 
than the probability and consequences from an operator inadvertently opening process valves, sending 
noble gases up the Hot Cell Facility stack. Thus, the operator error scenario was chosen to bound the risks 
from other accidents. 

The bounding accident for target processing is a based on an analysis developed for the LANL hot 
cells at the Chemistry and Metallurgy Research Facility (LANL 1993e). An operator could inadvertently 
open the wrong valves at the wrong temperature, or mechanical failures of valves or transfer lines could 
occur. The loss of fission products would be inside the hot cells and most of the fission products would be 
contained on the charcoal or HEPA filters. Noble gases, however, would be vented to the SNLINM Hot 
Cell Facility stack. The release consists of noble gases that are released through the 38-m (124.6-ft) Hot 
Cell Facility stack at SNL/NM. It was assumed the targets were irradiated for 7 days at 20 kW power, and 
they had cooled for 16 h before the release. A total of 1550 Ci of noble gases would be released; their 
proportions were assigned based on the above power rating of the targets. The frequency for this event 
would be once per year (p = 1.0) based on the number of targets being processed yearly and the estimated 
frequency of human error that would cause the release. The estimated release is shown in Table 5-26, and 
the doses are shown in Table 5-27. The maximum public individual dose from a Mo-99 target processing 
accident would be 0.74 mrem for a resident located 5400 m (3.4 mi) from Technical Area V. The limiting 
MEl organ dose would be 0.035 mrem to the lung. This accident would result in less than 1 (0.016) latent 
cancer fatality if the accident occurs. This figure translates into an annual accident risk of 2 x 1 o-3

, or the 
chance of any individual dying of cancer from a Mo-99 target rupture accident is about 1 in 500 per year of 
operation. 

Table 5-26. Estimated Releases from the Hot Cell Facility Accident During Mo-99 
Target Processing 

Radio nuclide Release (Ci) 

Krypton-83m 3.5 

Krypton-85m 0.26 

Krypton-87 0.074 

Krypton-88 13.0 

Xenon-133 600.0 

Xenon-133m 95.0 

Xenon-135 610.0 

Xenon-135m 230.0 
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Table 5-27. Dose and Consequences for an Accidental Release from the Hot Cell Facility at 
SNL/NM During Mo-99 Target Processing 

Individual Impacts - Onsite and Offsite 

Individual Resident 
(5400 m N) 

Public Access 
Dose and Onsite Worker Location External and 

Consequences (300m N) (5400 m N) All Pathways Inhalation 

TEDE (rem) 0.0038 0.00074 0.00074 0.00074 

Collective Impacts to Population within 80 km to the North 
(n = 133,266) 

Bounding Atmospheric 
Median Atmospheric Dispersion Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person- 2.6 2.6 32.0 32.0 
rem) 

Fatal Cancers 0.0013 0.0013 0.016 0.016 

Cancer Risk 1 x 10·3 1 x 10·3 2 x 10·3 2 x w-3 

An analysis was also performed for the processing of targets to extract iodine-125. If valves were 
opened in the wrong sequence, fission product gases could be released from the Hot Cell Facility stack. A 
probability of 0.1 was assumed for the frequency of occurrence because it would be caused by operator 
error (LANL 1993e). The number of iodine-125 targets being irradiated each year would be significantly 
lower than for Mo-99 processing; therefore, the accident frequency is lower for iodine-125 target 
processing. 

In this scenario, 72 h after irradiation, cold trap valves would be left open when the gas is being 
transferred between decay storage vessels. The estimated release consists of 31 Ci of xenon-125. Iodine-
125 and other radionuclides would be present, but filters at the stack would capture all the iodine-125, and 
the dose is dominated by xenon-125. Results of the dose calculations are shown in Table 5-28. The 
maximum public individual dose from a iodine-125 target processing accident would be 1.9 mrem for a 
resident located 5400 m (3.4 mi) from Technical Area V. The limiting MEl organ dose would be 63 mrem 
to the thyroid with ingestion and 0.12 mrem without ingestion. This accident would result in less than 
1 (0.00075) latent cancer fatality, if the accident occurs, because the population would not be allowed to 
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Table 5-28. Dose and Consequences for an Accidental Release from the SNL/NM Hot Cell 
Facility During Iodine-125 Target Processing 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5400mN) 

Dose and Onsite Worker Location External and 
Consequences (100m N) (5400 m N) All Pathways Inhalation 

TEDE (rem) 0.000089 0.000026 0.0019 0.000027 

Collective Impacts to Population within 80 km to the North 
(n = 133,266) 

Median Atmospheric Dispersion Boundin2 Atmospheric Dispersion 
External and External and 

All Pathways Inhalation All Pathways Inhalation 
Collective TEDE (person-rem) 0.084 0.084 1.5 1.5 
Fatal Cancers 0.000042 0.000042 0.00075 0.00075 

Cancer Risk 4 X 10-6 4 x w-6 3 x w-5 3 x w-5 

consume the dairy and beef products grown in the region until the risk had been appreciably reduced. This 
translates into an average annual accident risk of less than 3 x IQ-5 or the chance of any individual dying of 
cancer from an iodine-125 target processing accident is about 1 in 10,000 per year of operation. 

5.15.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

5.1S.2.1 Target Fabrication at the Chemistry and Metallurgy Research Facility 

No effects are expected from the fabrication of targets at the Chemistry and Metallurgy Research 
Facility for the reasons explained in Section 5.15.1.1. 

5.15.2.2 Target Irradiation at the Omega West Reactor - Air Release Scenarios 

The Omega West Reactor Safety Evaluation Report (Smith and Bunker 1989) evaluated reactivity 
accidents, equipment failures, earthquakes, floods and tornadoes, and loss-of-coolant accidents, as well as 
the maximum credible accident. The maximum credible accident bounds the consequences from the other 
accident types and was chosen for inclusion in this FEIS. The maximum credible accident for the Omega 
West Reactor is assumed to be the blockage of coolant flow through a single fuel element by a single piece 
of material, resulting in melting of fuel (Smith and Bunker 1989). This scenario assumes that one element 
is completely blocked at the upper end boxes. First boiling and then steam voiding of the water remaining 
in the element would occur. It is assumed that 50% of the fuel would melt within seconds. This scenario 
could release 100% of the xenon and krypton gases, as well as iodine dissolved in the reactor water. The 
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estimated frequency of the accident was 1 o-6 to 1 o-4 per year. The releases from the 45-m stack are shown 
in Table 5-29, and the dose consequences are shown in Table 5-30. The maximum public individual dose 
from a fuel element melt would be 5.5 rem for a resident located 1300 m (0.9 mi) from the Omega West 
Reactor. 

Table 5-29. Radionuclides Released from the Omega West Reactor During a Postulated Fuel 
Melt Scenario (Smith and Bunker 1989) 

I Isotope I Release ( Ci) I 
Iodine-131 120 

Xenon-131m 24 

Other iodines modeled as Iodine-134 1,600 

Other noble gases modeled as Krypton-88 21,000 

Table 5-30. Dose and Consequences for an Accidental Fuel Melt Release from the Omega West Reactor 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (1300 m N) 

Dose and Onsite Worker Location External and 
Consequences (200m NNW) (300 mN) All Pathways Inhalation 

TEDE (rem) 0.82 0.67 5.7<•) 0.48 

Collective Impacts to Population within 80 km to the Northwest 
(Affected Population= 4743) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 91.0 91.0 940 930 

Fatal Cancers 0.046 0.046 0.47 0.47 

Cancer Risk 5 x w-6 5 x w-6 5 x w-6 5 x w-6 

(a) Protective Action Guidelines would require intervention of locally grown food products. 

The limiting MEl organ dose would be 170 rem to the thyroid with ingestion and 1.5 rem without 
ingestion. This accident would result in less than 1 (0.47) latent cancer fatality because the population 
would not be allowed to consume the dairy and beef products grown in the region until the risk had been 
appreciably reduced. This translates into an average annual accident risk of 5 x 1 o-6 or the chance of any 
individual dying of cancer from a fuel element melt accident is about 1 in 200,000 per year of operation. 
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Rupture of a target following irradiation would release radionuclides in the amounts shown in 
Table 5-22. The estimated dose and consequences are shown in Table 5-31. The maximum public 
individual dose from a Mo-99 target rupture accident would be 27 mrem for a resident located 1300 m 
(0.9 mi) from the Omega West Reactor. The limiting MEl organ dose would be 330 mrem to the thyroid 
with ingestion and 5.8 mrem without ingestion. This accident would result in less than 1 (0.02) latent 
cancer fatality if the accident occurs. This translates into an average annual accident risk of 2 x 1 o-7 or the 
chance of any individual dying of cancer from a Mo-99 target rupture accident is about 1 in 5 million per 
year of operation. 

Table 5-31. Dose and Consequences for an Accidental Target Rupture from the Omega West Reactor 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Onsite Public Access (1300 mN) 

Dose and Worker Location External and 
Consequences (200m NNW) (300m N) All Pathways Inhalation 

TEDE (rem) 0.033 0.028 0.027 0.017 

Collective Impacts to Population within 80 km to the Northwest 
(Affected Population= 4743) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 3.5 3.5 33.0 33.0 

Fatal Cancers 0.0018 0.0018 0.017 0.017 

Cancer Risk 2 x w-7 2 x w-7 2 x w-7 2 x w-7 

5.15.2.3 Target Irradiation at the Omega West Reactor - Liquid Release Scenario 

A liquid release scenario was evaluated in conjunction with the target rupture scenario at the Omega 
West Reactor described previously (LANL 1993e ). In this case, it was assumed that a leak in the reactor 
coolant circulation system occurred simultaneously with the target rupture, releasing radioactive materials 
to the ground and ultimately to an onsite stream. Release of fission gases to the 62,000 L ( 16,500 gal) tank 
was as described for the target rupture scenario, and the coolant leak was assumed to be diluted 2: 1 by 
water in the stream. The TEDE was calculated for a hypothetical hiker who might drink 2 L of water from 
the stream after a delay of 24 h following release from the reactor. No adsorption or delay of radionuclides 
in the soil was assumed; only radioactive decay and dilution in the stream were accounted for in estimating 
the radionuclide intake by the hiker. 

The TEDE to the hiker was estimated, using radionuclide intake-to-dose conversion factors as pub
lished by EPA (1988), to be 0.24 rem (see Table 5-32). The frequency of the accident is estimated as the 
product of the frequency of the target failure (about 0.1/yr) and the frequency of the leak (conservatively 
estimated as 0.05), or about 5 x to·3

• 
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Table 5-32. Estimated Dose to an Individual Hiker from a Coolant Leak at the LANL Omega 
West Reactor 

Concentrations in Concentrations in Radionuclide Effective Dose 
Radio- Reactor Pool, Stream, Intake by Hiker, Equivalent, 

nuclides Ci/L Ci/L Ci rem 

Iodine-131 1.0 x w-6 2.1 x to-6 4.3 x 1o-6 0.23 

Iodine-132 3.2 x to-7 8.9 x to-ll 1.8 x to-IO 1.2 x w-7 

Iodine-133 4.6 x w-6 6.8 x to-7 1.4 X 10-6 0.014 

Iodine-134 3.8 x to-7 5.4x 10-16 1.1 x w-ls 2.1 x w-13 

Iodine-135 3.5 x w-6 1.0 x w-7 2.0 x w-7 4.5 X 104 

Total 0.24 

5.15.2.4 Target Irradiation at the Omega West Reactor - Flooding Potential 

A recent safety evaluation described potential flooding from a 1 00-year rainfall event in addition to 
water from failure of the Los Alamos Dam and water-storage tanks. The peak discharge from this analysis 
was estimated at 63m3 (2260 fe) per second, which was approximately 30m3 (1060 fe) per second greater 

than the peak discharge at TA-2 from a 100-year rainfall event estimated without dam and storage tanks 
failure. Even with the excess flood waters, the estimate for overflow would not reach the finished floor 

elevation. 

Becker (1991) performed an analysis in nearby Potrillo Canyon, 3 mi south ofTA-2. The analysis 
indicates that over the last 80 years, only some runoff events were large enough to travel through the 
bottom half of the Potrillo Canyon watershed. These runoffs occurred in 1911, 1913, 1916, 1952, 1957, 
and 1968. The last breakthrough occurred in 1968 in Potrillo Canyon. The report also stated that 
individual rain events by themselves may not be related to runoff occurrence, but sequences of rainfall over 
time appear to be related to runoff events. This report also concluded that significant runoff events are not 

necessarily related to the results of catastrophic weather events. Although Potrillo Canyon is smaller than 
Los Alamos Canyon, Becker ( 1991) implies that a large runoff event to produce significant flow through 
the canyons is a relatively rare occurrence (for instance, 6 events in 80 years). 

5.15.2.5 Target Irradiation at the Omega West Reactor - Falling Boulders 

The Omega West Reactor sits in a canyon with a cliff face immediately above it. A retaining wall 
would be constructed sufficiently strong to stop a falling boulder, thus mitigating any potential impact on 

the building, if the reactor is restarted for production of medical isotopes. 
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Table 5-33. Dose and Consequences for an Accidental Release During Mo-99 Target Transfer at 
the Omega West Reactor 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (1300 m N) 

Dose and Onsite Worker Location External and 
Consequences (200m W) (lOOm W) All Pathways Inhalation 

TEDE (rem) 0.037 0.003 0.12 0.019 

Collective Impacts to Population within 80 km to the Northwest 
Affected Population= 4743) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 10.0 10.0 38.0 38.0 

Fatal Cancers 0.05 0.05 0.019 0.019 

Cancer Risk s x w-s 5 x w-s 2 x 10·7 2 x w-s 

The bounding target processing accident described in Section 5.15.1.5 was developed for the 
Chemistry and Metallurgy Research Facility. The release is the same as is shown in Table 5-26, but would 
be released from the 17-m Chemistry and Metallurgy Research Facility stack. The estimated dose and con
sequences are shown in Table 5-34. The maximum public individual dose from a Mo-99 target processing 
accident would be 9 mrem for a resident located 1010 m (0.6 mi) from the Chemistry and Metallurgy 
Research Facility. The limiting MEl organ dose would be 0.2 mrem to the lung. This accident would 
result in less than 1 (0.005) latent cancer fatality if the accident occurs. This number translates into an 
average annual accident risk of 5 x 1 o·4 or the chance of any individual dying of cancer from a Mo-99 
target processing accident is about 1 in 2000 per year of operation. 

The iodine-125 accident described in Section 5.15 .1.5 was applied to the Chemistry and Metallurgy 
Research Facility. The dose and consequences are shown in Table 5-35. The maximum public individual 
dose from an iodine-125 target processing accident would be 5.7 mrem for a resident located 1010 m 
(0.6 mi) from the Chemistry and Metallurgy Research Facility. The limiting MEl organ dose would be 
180 mrem to the thyroid with ingestion and 0.33 mrem without ingestion. This accident would result in 
less than 1 (0.00065) latent cancer fatality if the accident occurs. This number translates into an average 
annual accident risk of 7 x 10·6 or the chance of any individual dying of cancer from an iodine-125 target 
processing accident is about 1 in 100,000 per year of operation. 
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Table 5-34. Dose and Consequences for an Accidental Release from the Chemistry and 
Metallurgy Research Facility Hot Cells from Processing Mo-99 Targets 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (1010 mN) 

Dose and Onsite Worker Location External and 
Consequences (lOOm NNW) (200m E) All Pathwl!!S Inhalation 

TEDE (rem) 0.030 0.030 0.0089 0.0089 

Collective Impacts to Population within 80 km to the East by Northeast 
(Affected Population= 26,760) 

Bounding Atmospheric 
Median Atmospheric Dispersion Di~ersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 1.8 1.8 10.0 10.0 

Fatal Cancers 0.0009 0.0009 0.005 0.005 

Cancer Risk 9 X 104 9 X 104 5 X 104 5 x 10·4 

Table 5-35. Dose and Consequences for an Accidental Release from the Chemistry and 
Metallurgy Research Facility Hot Cells from Processing of Iodine-125 Targets 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (1010 m N) 

Dose and Onsite Worker Location External and 
Consequences (lOOm W) (lOOm W) All Pathways Inhalation 

TEDE(rem) 0.00069 0.00069 0.0057 0.00025 

Collective Impacts to Population within 80 km to the East-by-Northeast 
(Affected Population= 26,760) 

Median Atmos !)heric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathwa_ys Inhalation 

Collective TEDE 0.14 0.048 1.3 0.53 
(person-rem) 

Fatal Cancers 0.00007 0.0000028 0.00065 0.00027 

Cancer Risk 7 x 10-6 3 x 10-7 7 x 10-6 3 x 10-6 
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5.15.3 Oak Ridge Research Reactor/Radioisotope Development 
Laboratory: Oak Ridge National Laboratory Alternative 

5.15.3.1 Target Fabrication at Oak Ridge National Laboratory Hot Cells 

No effects from the fabrication of Mo-99 targets are expected due to the reasons discussed in 
Section 5.15.1.1 

5.15.3.2 Target Irradiation at Oak Ridge Research Reactor 

The design of the Oak Ridge Research Reactor is similar to that of the Omega West Reactor. Both 
reactors use the same fuel configuration and would be run at the same power level for target irradiation. 
Therefore, the same release estimate (Table 5-29) was used for the potential release during a fuel melt 

accident but would be released from the 76-m (249.3-ft) Oak Ridge Research Reactor stack. Other 

accidents evaluated in the Oak Ridge Research Reactor SAR were found to be either incredible (I 00% fuel 
melt accident) or credible with significantly lower doses (reactivity or loss of coolant accidents) than 
postulated for the Omega West Reactor design basis accident (Binford et al. 1968). Thus, quantitative 

descriptions from the Omega West Reactor SAR were used in developing the maximum credible accident 
at the Oak Ridge Research Reactor. The consequences of the fuel melt accident are shown in Table 5-36. 

Table 5-36. Dose and Consequences for an Accidental Fuel Melt Release from the Oak 
Ridge Research Reactor 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5450 mE) 

Dose and Onsite Worker Location External and 
Consequences (300m W) (400 m NE) All Pathways Inhalation 

TEDE (rem) 0.17 0.14 0.42 0.037 

Collective Impacts to Population within 80 km to the East 
(Affected Population= 241,081) 

Median Atmospheric Dispersion Boundin_g_ Atmos [J_heric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 5400.0 750.0 11000.0 1400.0 
(person-rem) 

Fatal Cancers 3 0.38 6 0.70 

Cancer Risk 3 X 10-4 4 X 10-5 6 X 10-5 7 X 10-6 
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The maximum public individual dose from a fuel element melt would be 420 mrem for a resident located 
5450 m (3.4 mi) from Oak Ridge Reservation. The limiting MEl organ dose would be 13 rem to the 
thyroid with ingestion and 110 mrem without ingestion. This accident would result in 6 latent cancer 
fatalities if the accident occurs. This figure translates into an average annual accident risk of 6 x 1 o-s or the 
chance of any individual dying of cancer from a fuel element melt accident is about 1 in 20,000 per year of 
operation. 

The target rupture following irradiation at Oak Ridge Research Reactor uses the same estimated 
release as shown in Table 5-22. Consequences from the release are shown in Table 5-37. The maximum 
public individual dose from a Mo-99 target rupture accident would be 2 mrem for a resident located 
5450 m (3.4 mi) from Oak Ridge Reservation. The limiting MEl organ dose would be 26 mrem to the 
thyroid with ingestion and 0.44 mrem without ingestion. This accident would result in less than 1 (0.031) 
latent cancer fatality if the accident occurs. This number translates into an average annual accident risk of 
3 x 1 o-7 or the chance of any individual dying of cancer from a Mo-99 target rupture accident is about 1 in 
3 million per year of operation 

5.15.3.3 Target Transfer from the Oak Ridge Research Reactor to the Hot Cells 

Two bounding accidents were considered during the transfer of the target from the reactor to the 
ORNL Hot Cell Facility. An accident causing an uncontained target to rupture bounds the risk for offsite 
residents and population, and direct exposure of a worker to an unshielded target bounds the radiological 
risk to a worker. Other accidents were considered, but the resulting consequences and risks were lower. 

Table 5-37. Dose and Consequences for the Target Rupture Accident at Oak Ridge Research Reactor 

Individual Im_pacts • Onsite and Offsite 

Individual Resident 

Public Access (5450 mE) 

Dose and Onsite Worker Location External and 
Consequences (300m W) (400 m NE) All Pathways Inhalation 

TEDE (rem) 0.099 0.091 0.002 0.0012 

Collective Impacts to Population within 80 km to the East 
(Affected Population= 241,081) 

Median Atmospheric Dispersion Bounding Atmos[Jheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 33.0 24.0 61.0 43.0 
(person-rem) 

Fatal Cancers 0.017 0.012 0.031 0.022 

Cancer Risk 2 x w-6 1 x w-6 3 x w-7 2 x w-7 
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The bounding impact for all target transfer operations would be represented by the rupture of a single 
target as the result of a manned transport accident while in transit between the Oak Ridge Research 
Reactor and the ORNL Hot Cell Facility. Although highly improbable (estimated probability is less than 
1 x 1 o-6 per year), this accident scenario assumes the loss of all noble gas radionuclides and 1% of halogen 
radionuclides directly to the atmosphere (Table 5-24). Downwind dose estimates for a cask transport 
accident between the Oak Ridge Research Reactor and the ORNL Hot Cell Facility are presented in 
Table 5-38. It was assumed that rupture occurs after a 21-kW, 7-d irradiation, and that all of the noble 
gases and 1% of the halogens were immediately released from one target into the atmosphere at ground 
level. The maximum public individual dose from a Mo-99 target transfer accident would be 81 mrem for a 
resident located 5450 m (3.4 mi) from Oak Ridge Reservation. The limiting MEl organ dose would be 
2.3 rem to the thyroid with ingestion and 40 mrem without ingestion. This accident would result in less 
than 1 (0.5) latent cancer fatality if the accident occurs. This number translates into an average annual 
accident risk of 5 x 1 o-7 or the chance of any individual dying of cancer from a target transfer accident is 
about I in 2 million per year of operation. 

Due to the extremely high speeds and the impact severity necessary to breach the transportation cask, it 
is assumed that the worker who would be driving the transport vehicle would likely be killed by the impact 
of the mobile transport accident. The immediate fatality of the worker(s) involved in the transportation 
accident would bound the risk of the worker dying from a fatal cancer due to any dose received from the 
accident. Therefore, the dose to the worker was not estimated. 

Table 5-38. Dose and Consequences for an Accidental Release from Target Rupture at Oak Ridge 
National Laboratory During Mo-99 Target Transfer 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5450 mE) 

Dose and Onsite Worker Location External and 
Consequences (300m W) (400 m NE) All Pathways Inhalation 

TEDE (rem) 0.79 0.48 0.081 0.013 

Collective Impacts to Population within 80 km to the East 
(Affected Population =241,100) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 150.0 25.0 1000.0 180 
(person-rem) 

Fatal Cancers 0.075 0.0013 0.5 0.09 

Cancer Risk 8 X 10-R 1 x w-9 5 x w-7 9 x w-9 
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The risk to an involved worker would be identical to that discussed in Section 5.15.1.4 for the 
worker's direct exposure to the target. The total dose received by a worker so exposed would be about 
30 rem. 

5.15.3.4 Target Processing at Oak Ridge National Laboratory Hot Cells 

Accidents evaluated for analysis during target processing included a fire, target process spill, and 
release of process gases. The probability of a fire and a process spill, as well as the respective potential 
doses from these accidents, was much smaller than the probability and consequences from an operator 
inadvertently opening process valves, sending noble gases up the hot cell facility stack. Thus the operator 
error scenario was chosen to bound the risks from other accidents. 

The target processing accidents described in Section 5.15.1 were developed for the Chemistry and 
Metallurgy Research Facility, and were applied to the ORNL hot cells as a bounding case for Mo-99 and 
iodine-125 production. The release for the Mo-99 production accident is the same as is shown in 
Table 5-26, and the release for iodine-125 target processing is as described in Section 5.15.1.5. The dose 
and consequences are shown in Tables 5-39 and 5-40. The maximum public individual dose from a 
Mo-99 target processing accident would be 0.13 mrem for a resident located 5450 m (3.4 mi) from the 
ORNL Hot Cell Facility. The limiting MEl organ dose would be 0.005 mrem to the lung. This accident 
would result in less than 1 (0.0024) latent cancer fatality if the accident occurs. This figure translates into 
an average annual accident risk of 2 x 1 o-4 or the chance of latent cancer fatalities in the population from a 
Mo-99 target processing accident at Oak Ridge is about 1 in 4000 per year of operation. 

Table 5-39. Dose and Consequences for the Accidental Release of Noble Gases from 
Mo-99 Target Processing at the ORNL Hot Cell Facility 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5450 mE) 

Dose and Onsite Worker Location External and 
Consequences (300m W) (400 m NE) All Pathways Inhalation 

TEDE (rem) 0.00086 0.0007I O.OOOI3 0.00013 

Collective Impacts to Population within 80 km to the East (Affected 
Population= 241,081) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

Without Without 
All Pathways Ingestion All Pathways Ingestion 

Collective TEDE 2.5 2.5 4.8 4.8 
(person-rem) 

Fatal Cancers 0.0013 0.0013 0.0024 0.0024 

Cancer Risk I x Io·3 I X 10'3 2 x 10·4 2 X 104 
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Table 5-40. Dose and Consequences for the Accidental Release of Noble Gases from 
Iodine-125 Target Processing at the ORNL Hot Cell Facility 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (5450 mE) 

Dose and Onsite Worker Location External and 
Consequences (300m W) (400 m NE) All Pathways Inhalation 

TEDE (rem) 0.00002 0.000016 0.00019 0.0000043 

Collective Impacts to Population within 80 km to the East 
(n= 241,081) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 5.5 0.093 2.2 0.22 
(person-rem) 

Fatal Cancers 0.0028 0.000047 0.011 0.00008 

Cancer Risk 3 x w-4 5 x 10·6 1 x w-4 8 x w-7 

The maximum public individual dose from an iodine-125 target processing accident would be 
0.19 mrem for a resident located 5450 m (3.4 mi) from ORNL Hot Cell Facility. This accident would 
result in less than 1 (0.01) latent cancer fatality if the accident occurs. The limiting MEl organ dose would 
be 6.3 mrem to the thyroid with ingestion and 0.012 mrem without ingestion. This number translates into 
an average annual accident risk of 1 x 10·4 or the chance of latent cancer fatalities in the population from 
an iodine-125 target processing accident is about 1 in 1 0,000/yr of operation. 

5.15.4 Power Burst FacilityfTest Area North: Idaho National Engineering 
Laboratory Alternative 

5.15.4.1 Target Fabrication at Test Area North Hot Cells 

No effects from target fabrication would be expected due to the reasons discussed in Section 5.15.1.1. 

5.15.4.2 Target Irradiation at the Power Burst Facility 

The design of the Power Burst Facility is similar to that of the Omega West Reactor. Therefore, the 
same estimated release (Table 5-29) was used for the potential fuel melt accident. The Power Burst 
Facility SAR evaluated the potential doses from a variety of design basis accidents, (for example, flow 
blockage accident, loss-of-coolant accident, loop coolant system blowdown, and fuel handling accident) 
(ANC 1971). In all cases, the design basis accident described in the Omega West Reactor SAR bounded 
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the consequences, and, thus, quantitative descriptions from the Omega West Reactor SAR were used in 
developing the maximum credible accident at the Power Burst Facility. 

The consequences of the fuel melt accident are shown in Table 5-41. The maximum public individual 
dose from a fuel element melt would be less than 1.6 rem for a resident located 12,400 m (7.7 mi) from the 
Power Burst Facility. The limiting MEl organ dose would be 50 rem to the thyroid with ingestion and 
440 mrem without ingestion. This accident would result in 4 latent cancer fatalities if the accident occurs. 
This translates to an average annual accident risk of 4 x 1 o-5 or the chance of latent cancer fatalities in the 
population from a fuel element melt accident is about 1 in 30,000 per year of operation. 

The target rupture following irradiation at the Power Burst Facility uses the same estimated release as 
in Table 5-22. Consequences from the release are shown in Table 5-42. The maximum public individual 
dose from a Mo-99 target rupture accident would be 5.9 mrem for a resident located 12,400 m (7.7 mi) 
from the.Power Burst Facility. The limiting MEl organ dose would be 96 mrem to the thyroid with 
ingestion and 1.6 mrem without ingestion. This accident would result in less than 1 (0.008) latent cancer 
fatality if the accident occurs. This translates to an average annual accident risk of 8 x w-s or the chance of 
latent cancer fatalities in the population from a Mo-99 target rupture accident is about 1 in 10 million per 
year of operation. 

Table 5-41. Dose and Consequences for the Fuel Melt Accident at Power Burst Facility 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (12,400 m SE) 

Dose and Onsite Worker Location External and 
Consequences (300m ESE) (1000 m S) All Pathways Inhalation 

TEDE (rem) 1.2 1.3 1.6(a) 0.099 

Collective Impacts to Population within 80 km to the East 
(n= 70, 150) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 
(person-rem) 900.0 20.0 7300.0 170.0 

Fatal Cancers 0.12 0.010 4.0 0.085 

Cancer Risk 1 x w-5 1 x w-6 4 x w-5 9 x w-7 

(a) Protective Action Guides would require intervention of locally grown food products. 
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Table 5-42. Dose and Consequences for the Target Rupture Accident at the Power Burst Facility 

Individual Impacts • Onsite and Offsite 

Individual Resident 

Public Access (12,400 m SE) 

Dose and Onsite Worker Location External and 
Consequences (300m ESE) (1000 m S) All Pathways Inhalation 

TEDE (rem) 0.05 0.05 0.0059 0.003 

Collective Impacts to Population within 80 km to the East 
(Affected Population = 70,150) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 2.2 0.58 16.0 2.7 

Fatal Cancers 0.0011 0.00029 0.008 0.0014 

Cancer Risk 1 x w-7 3 X 10-R 8 X JO-B 1 x w-R 

5.15.4.3 Target Transfer from the Power Burst Facility to Hot Cells 

Two bounding accidents were considered during the transfer of the target from the reactor to the hot 
cells. An accident causing an uncontained target to rupture bounds the risk for offsite residents and 
population, and direct exposure of a worker to an unshielded target bounds the radiological risk to an 
involved worker. Other accidents were considered, but the risks and consequences were lower. 

The bounding impact for all target transfer operations would be represented by the rupture of a single 
target as the result of a manned transport accident while in transit between the Power Burst Facility and the 
nearby hot cell facility. Although highly improbable (estimated probability is less than 1 x 10-6 per year), 
this accident scenario assumes the loss of all noble gas radionuclides and 1% of halogen radionuclides 
directly to the atmosphere (Table 5-43). Downwind dose estimates for a cask transport accident between 
the Power Burst Facility and the INEL hot cell facility are presented in Table 5-43. It was assumed that 
rupture occurs after a 21-kW, 7-day irradiation, and that all of the noble gases and 1% of the halogens were 
immediately released from one target into the atmosphere at ground level. The maximum public individual 
dose from a Mo-99 target transfer accident would be 50 mrem for a resident located 12,400 m (7.7 mi) 
from the Power Burst Facility. The limiting MEl organ dose would be 1.5 rem to the thyroid with 
ingestion and 26 mrem without ingestion. This would result in less than 1 (0.07) latent cancer fatality if 
the accident occurs. This would translate to an average annual accident risk of 7 x 1 o-9 or the chance of 
any individual dying of cancer from a target transfer accident is about I in 100 million per year of 
operation. 
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Table 5-43. Dose and Consequences for the Accidental Release from Target Rupture at INEL 
Power Burst Facility During Mo-99 Target Transfer 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Public Access (12,400 m SE) 

Dose and Onsite Worker Location External and 
Consequences (200m S) (1000 m S) All Pathwavs Inhalation 

TEDE (rem) 4.8 0.32 0.05 0.0047 

Collective Impacts to Population within 80 km to the East 
(Affected Population = 70,150) 

Bounding Atmospheric 
Median Atmospheric Dispersion Dispersion 

External and External and 
All Pathways Inhalation All Pathways Inhalation 

Collective TEDE 17.0 0.75 140.0 7.3 
(person-rem) 

Fatal Cancers 0.085 0.000088 0.07 0.037 

Cancer Risk 9 X 10·R 9 X 10" 11 7 X 10·9 4 X 10·9 

Due to the extremely high speeds and the impact severity necessary to breach the transportation cask, it 
is assumed the worker who would be driving the transport vehicle would likely be killed by the impact of 
the mobile transport accident. The immediate fatality of the worker(s) involved in the transportation 
accident would bound the risk of the worker dying from a fatal cancer due to any dose received from the 
accident. Therefore, the dose to the worker was not estimated. 

The risk to an involved worker would be identical to that discussed in Section 5.15.1.4 for the worker's 
direct exposure to the target. The total dose received by the worker would be about 30 rem. 

5.15.4.4 Target Processing 

Accidents evaluated for analysis during target processing included a fire, target process spill, and 
release of process gases. The probability of a fire and a process spill, as well as the respective potential 
doses from these accidents, was much smaller than the probability and consequences from an operator 
inadvertently opening process valves, sending noble gases up the hot cell facility stack. Thus, the operator 
error scenario was chosen to bound the risks from other accidents. 

The bounding target processing accidents described in Section 5.15.1.5 were developed for the 
Chemistry and Metallurgy Research Facility and are applied to the Power Burst Facility hot cells as a 
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bounding case. The release for the Mo-99 production accident is the same as is shown in Table 5-26, 
and releases for iodine-125 target process accidents are assumed to be the same as described in 
Section 5.15.1.5. The dose and consequences are shown in Tables 5-44 and 5-45. The maximum public 
individual dose from a Mo-99 target processing accident would be 0.6 mrem for a resident located 
12,400 m (7.7 mi) from the hot cells. The limiting MEl organ dose would be 0.021 mrem to the lung. 
This accident would result in less than 1 (5.5 x 1 o-4

) latent cancer fatality if the accident occurs. This 
number translates into an average annual accident risk of 6 x 1 o-s or the chance of latent cancer fatalities in 
the population from a Mo-99 target processing accident is about 1 in 200,000 per year of operation. 

The maximum public individual dose from a iodine-125 target processing accident would be 5.9 mrem 
for a resident located 12,400 m (7.7 mi) from the INEL hot cells. The limiting MEl organ dose would be 
200 mrem to the thyroid with ingestion and 0.36 without ingestion. This accident would result in less than 
1 (0.0006) latent cancer fatality if the accident occurs. This figure translates into an average annual 
accident risk of 6 x 1 o-6 or the chance of any individual dying of cancer from a iodine-125 target 
processing accident is about 1 in 200,000 per year of operation. 

Table 5-44. Dose and Consequences for the Accidental Release of Noble Gases from INEL Hot 
Cells During Mo-99 Target Processing 

Individual Impacts - Onsite and Offsite 

Individual Resident 
(12,400 m SE) 

Public Access External 
Dose and Onsite Worker Location and 

Consequences (200m S) (1000 m S) All Pathwi!Y_s Inhalation 

TEDE (rem) 0.062 0.023 0.0006 0.0006 

Collective Impacts to Population within 80 km to the Southeast 
(Affected Population = 70,150) 

Bounding Atmospheric 
Median Atmospheric Dispersion Dispersion 

External 
External and and 

All Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 0.082 0.082 1.1 1.1 

Fatal Cancers 0.000041 0.000041 0.00055 0.00055 

Cancer Risk 4 x w-5 4 x w-5 6 x w-5 6 x w-5 
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Table 5-45. Dose and Consequences for the Accidental Release of Noble Gases from INEL Hot 
Cells During Iodine-125 Target Processing 

Individual Impacts - Onsite and Offsite 

Individual Resident 

Onsite Public Access 
(12,400 m SE) 

Dose and Worker Location External and 
Consequences (200m S) (1000 m S) All Pathways Inhalation 

TEDE (rem) 0.0015 0.00062 0.0059 0.000031 

Collective Impacts to Population within 80 km to the East 
(Affected Population = 70,150) 

Median Atmospheric Dispersion Bounding Atmospheric Dispersion 

All External and External and 
Pathways Inhalation All Pathways Inhalation 

Collective TEDE (person-rem) 0.38 0.0062 1.2 0.40 

Fatal Cancers 0.00019 0.0000031 0.0006 0.00021 

Cancer Risk 2 x w-s 3 x 10·7 6 x w-6 2 x w-6 

5.15.5 Nonradiological Acc!dents 

Nonradiological accidents might consist of the release of toxic or other hazardous materials to the 
environment, or of physical trauma during construction or operation of facilities. Both types of events are 
considered in this section 

Substantial rejeases of hazardous or toxic materials to the environment would generally not be 
expected during operation of the facilities for medical isotope production because of the relatively small 
quantities of these materials involved in any of the processes. A previous evaluation determined that 
hypothetical accidents involving hazardous or toxic materials could produce hazardous concentrations of 
such compounds only in the immediate vicinity of the accident scene (Massey et al. 1995). In that 
analysis, concentrations of hazardous chemicals that might produce life-threatening or irreversible health 
effects would not occur beyond a distance of 100m (328ft), and concentrations that might produce less 
severe, temporary health effects would not occur beyond a distance of 300 m (984 ft). Concentrations that 
might cause transient irritation or a noticeable objectionable odor would not occur beyond a distance of 
1000 m (3280 ft). Because these hypothetical releases typically involved spills of concentrated acids or 
other corrosive solutions, their effect would not be expected to be immediate, even in proximity to the 
spill, unless the release occurred during an explosion or fire. Therefore, it would be likely that nearby 
workers or other personnel would have some opportunity to take protective action. The medical isotope 
production processes and the quantities of hazardous chemicals needed would be similar at all of the 
facilities; therefore, the potential for major accidents involving toxic or hazardous chemicals are unlikely at 
any of the candidate sites. 
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Statistical estimates for industrial accidents during construction and operation of DOE facilities 
indicate that 1 fatality might be expected for every 9100 worker-years of construction activities or 
31,000 worker-years of normal facility operation. The corresponding estimates for occupational injuries 
and illnesses are 1 for every 16 worker-years of construction or 31 worker-years of normal operations 
(DOE 1995b). Because of the limited construction activities associated with any of the alternatives 
considered in this FEIS, no fatalities would be expected; the labor requirements for operation are also 
sufficiently small so no fatalities would be anticipated for any reasonable duration of the project. 
Estimates of occupational injuries or illnesses as a result of construction amount to 6 to 7 per year at all 
sites. Normal operations might result in up to two occupational injuries or illnesses at any 
site (Table 5-46). 

5.15.6 Secondary Impacts of Accidents 

Secondary impacts of nonradiological accidents would likely not be extensive because the opportunity 
for major environmental contamination would be extremely small. The consequences of the accidents 
would consist of costs for cleanup, treatment, and disposal of hazardous materials. They also could result 
in temporary suspension of activities at isotope production facilities until the hazardous materials are 
contained. 

Secondary impacts of radiological accidents have been evaluated qualitatively for this analysis. 
Although the levels of environmental contamination for specific accidents were not assessed directly, the 
dose to the offsite MEl provides a measure of the air concentration and radionuclide deposition at the site 
boundary. Therefore, the dose can be used as a semi-quantitative estimate of the level of environmental 
contamination from a given accident. 

Table 5-46. Operational Injuries, Illnesses, and Fatalities for Facility Construction and Operation 

Labor Industrial Accidents<•) 
(Worker-Years) 

Injuries and lllnesses Fatalities 

Construction Operations Construction Operations Construction Operations 

SNL/NM 92 59 6 2 0.010 0.0019 

LANL 92 45 6 I 0.010 0.0014 

ORNL 113 62 7 2 0.012 0.0020 

INEL 97 59 6 2 O.QII 0.0019 

(a) The following rates were assumed to apply to construction and operation of DOE facilities (DOE 1995b Vol. 2, 
Table F-4-7). 

~onseguencS< Rates ller Worker-Year Construction O!Jerations 
Injury I Illness 0.062 0.032 
Accidental Fatality 0.00011 0.000032 
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Accidents that result in estimated doses of less than 0.5 rem to the MEl would likely have few 
secondary impacts because the levels of offsite environmental contamination in these cases would be 
relatively small. Protective action guidelines would not require mitigating actions such as evacuation of 
residents surrounding the site or interdiction of food crops. However, in practice surveys of food and 
forage grown in the nearby area would likely be conducted to ensure the public and commercial 
agricultural operations that food products were safe for consumption. Other secondary impacts might 
include unavailability of facilities and costs for cleanup of contaminated facilities and surrounding areas 
within the affected site boundary. 

Accidents that exceed estimated doses of 0.5 rem to the MEl would have some secondary impacts, 
with their extent and severity depending on the expected levels of environmental contamination. 
Protective action guidelines would require mitigating actions, such as evacuation of residents surrounding 
the site or interdiction of food crops depending on the nature and location of the accident. Other secondary 
impacts could include 

• local (onsite) effects on individual members of some sensitive biota or ecosystems 

• temporary closure of recreational and scenic areas, shorelines, and other affected lands (including 
restrictions on traditional fishing rights and recreational use of rivers for boating or fishing) 

• temporary local restrictions on use of affected water supplies for domestic purposes 

• possible loss of agricultural crops 

• temporary restrictions on land use for agricultural purposes 

• costs and exposure to workers associated with cleanup of facilities and environmental contamination 

• temporary unavailability of facilities for production of medical isotopes, and possible temporary 
closure of nearby facilities. 

5.16 Cumulative Impacts 

The cumulative impacts of the proposed actions in conjunction with other past, ongoing, and 
reasonably foreseeable actions at the candidate sites are evaluated in this section. Cumulative impacts of 
the proposed action with other actions were considered to account for the possibility that consequences 
from several smaller activities might be significant when taken together, whereas the impacts of the 
individual activities were not. Categories of consequences associated with the proposed alternatives, that 
were not previously identified as having impacts, are not discussed further with regard to their cumulative 
effects. 
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5.16.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and the Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

Activities identified for the SNL/NM and surrounding region that may contribute to cumulative 
environmental impacts include ongoing operations and future waste management activities at the 
laboratory (Massey et al. 1995). 

5.16.1.1 Site Services and Resource Use 

Consumption of 225 kWh of electricity at SNL/NM during the construction period, or use of about 
400 MWhlyr for operation of the facilities, represents a small increase (less than 0.2%) in the site's annual 
consumption of electricity. 

Increase in water use in the Albuquerque region is considered as one of the potential consequences in 
this EIS. SNL/NM obtains its water from onsite wells at KAFB, supplemented by water purchased from 
the Albuquerque municipal water system. The total water use from operation of the ACRR at SNLINM 
would increase from the current average of 5000 gal/d to 29,000 gal/d (Section 5.1.13), compared to total 
water use at SNL/NM of 1,000,000 gal/d. This represents less than 3% increase in water use at SNL/NM, 
or 0.03% increase in water use for the region, and would not be expected to substantially impact 
availability or quality of water in the aquifer. 

Modifications to existing facilities would not require sufficient resources in terms of labor or materials 
to substantially impact other ongoing projects at the SNL/NM site or in the surrounding region. Operation 
of the facilities would require relatively small quantities of common laboratory chemicals, which would not 
be expected to impact their availability for other DOE or commercial enterprises. These resources would 
only be used in large quantities if that supplier were no longer in production. Consumption of highly 
enriched uranium for target fabrication or of reactor fuel-grade uranium for the irradiation facilities is also 
not expected to be a problem in light of the present surplus of these materials available to DOE and the 
relatively small quantities needed for the isotope production program. 

The labor required for construction of facilities at SNL/NM and the workers employed during facility 
operations at 100% replacement capacity would represent less than 0.1% of the regional work force. 

5.16.1.2 Waste Management 

The 49 m3 (1700 fe) of solid low-level radioactive waste that is expected to be generated during each 
year of operating the medical isotope program at 100% of the U.S. replacement capacity represents a 50% 
increase in the total quantity oflow-level waste generated annually at the SNL/NM site (100m3 [3500 ft3

]). 

Disposal of that quantity of waste at the Nevada Test Site would not represent a substantial increase in the 
wastes currently managed at that site, which amounted to 460,000 m3 in 1993 (1994b ). 
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5.16.1.3 Air Quality 

Radioactive air emissions from the Annular Core Research Reactor and hot cell facilities would 
increase the dose to the population around the SNL/NM site (from 0.027 person-rem in 1993 to about 
13 person-rem/yr), which would result in less than 1 (0.007) latent cancer fatality. That total represents 
about a 13% increase in the annual public dose from all DOE operations, which amounted to 100 person
rem during 1994. Cumulative doses to the public during the 5-year period from 1990-1994 amounted to 
about 0.6 person-rem at SNLINM and 470 person-rem from all DOE operations. The dose to the MEl 
would increase from 0.002 mrem to 0.17 mrem, although the sitewide receptor may be in a different 
location from the receptor for the Annular Core Research Reactor and Hot Cell Facilities. However, both 
the current and projected doses to the offsite resident would be below the EPA 10 mrernlyr standard. 

For perspective, the dose from natural background radiation (including radon) to the 610,000 people 
within 80 km (50 mi) of SNLINM would be approximately 180,000 person-rem/yr. which would result in 
an estimated 91latent fatal cancers. The same population would be expected to experience about 
1200 cancer fatalities in a year from all causes. 

5.16.1.4 Occupational Health and Safety 

Occupational doses at SNL/NM would increase by approximately 22-25 person-rem/year for facility 
operations and medical isotope shipments, compared to the worker dose levels of 2 person-rem/year at 
TA-V and about 10 person-rem for the entire site during 1994. That would represent less than a 2% 
increase in the total occupational dose incurred yearly by DOE workers, which amounted to about 
1800 person-rem during 1994. 

5.16.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

Actions identified for the LANL and surrounding region that may contribute to cumulative impacts 
include ongoing operations, construction and operation of the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) facility, and future waste management activities at the laboratory (DOE 1995i). 

5.16.2.1 Site Services and Resource Use 

Consumption of electricity at LANL during the construction period would be minimal, and use of 
about 500 MWh/yr for operation of the facilities, would represent a small increase (less than 0.2%) in the 
site's annual consumption of electricity. Use of approximately 120,000 m3 per year of water for reactor 
cooling would represent about 2% of the site's current consumption rate. 

Modifications to existing facilities would not require sufficient resources in terms of labor or materials 
to substantially impact other ongoing projects at the LANL site or in the surrounding region. Operation of 
the facilities would require relatively small quantities of common laboratory chemicals and highly enriched 
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uranium for targets and reactor fuel, which wouldnot be expected to impact availability of these materials 
for other government or commercial uses as discussed in Section 5.16.1.1. The labor required for 
construction of facilities at LANL and the workers employed during facility operations at 100% 
replacement capacity would represent less than 0.1% of the regional work force. 

5.16.2.2 Waste Management 

The 18m3 (630 fe) of solid low-level radioactive waste that is expected to be generated during each 
year of operating the medical isotope program at 100% of the U.S. replacement capacity would represent 
less than a 1% increase in the total quantity of low-level waste generated annually at the LANL site 
(5800 m3 [200,000 ft3

]). Disposal of that waste would not represent a substantial increase in the quantity 
of radioactive wastes currently managed at the site, which amounted to 220,000 m3 in 1993 (DOE 1994b). 

5.16.2.3 Air Quality 

Radioactive air emissions from the Omega West Reactor and hot cell facilities would increase the dose 
to the population around the LANL site by about 0.7 person-rem/yr from 4 person-rem/yr in 1994, which 
would result in less than 1 (2 x 10-3

) latent cancer fatality. That total represents about a 0.7% increase in 
the annual public dose from all DOE operations, which amounted to 100 person-rem during 1994. 
Cumulative doses to the public during the 5-year period from 1990-1994 amounted to about 13 person-rem 
at LANL and 470 person-rem from all DOE operations. The dose to the MEl would increase by 
0.2 mrem/yr, compared to 5.6 mrem/yr at the current levels, although the affected individuals from Omega 
West Reactor and the Chemistry and Metallurgy Research facility emissions are at different locations from 
those for other site emissions. However, both the current and projected doses to the offsite resident would 
be lower than the EPA 10 mrem/yr standard. Operation of the DARHT facility would likewise not 
substantially increase the current offsite dose from LANL activities. 

For perspective, the dose from background radiation (including radon) to the 250,000 people within 
80 km (50 mi) of LANL would be approximately 75,000 person-rem/yr, which would result in an 
estimated 38 latent fatal cancers. The same population would be expected to experience about 500 cancer 
fatalities in a year from all causes. 

5.16.2.4 Occupational Health and Safety 

Occupational doses at LANL would increase from the 1994 level of 180 person-rem/yr by about 
10 person-rem/yr. The increase would represent less than 6% of the current annual occupational dose 
for the site, or 0.6% of the occupational dose for all DOE facilities ( 1800 person-rem in 1994 ). 

Environmental Consequences 5.73 Volume/, MIPP- EIS 



5.16.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: 
Oak Ridge National Laboratory Alternative 

Actions identified for the ORNL and the surrounding region that may contribute to cumulative impacts 
include ongoing operations, future waste management activities at the site, upgrades to existing facilities 
and site infrastructure, and potential construction of several new research complexes. This construction 
includes the proposed Uranium-Atomic Vapor Laser Isotope Separation Facility; an Environmental, Life, 
and Social Sciences Complex; and a Materials, Science, and Engineering Complex. The city of Oak Ridge 
anticipates construction of new residential and commercial enterprises in addition to a community golf 
course. A private company is also in the process of constructing a radioactive waste incinerator to the west 
of the reservation (DOE 1995b ). 

5.16.3.1 Site Services and Resource Use 

Electricity used at ORNL during the construction period would be minimal, and use of about 
500 MWhlyr for operation of the facilities, would represent a small increase (about 0.1%) in the site's 
annual consumption of electricity. Use of approximately 120,000 m3 (3.1 x 107 gal) per year of water for 
reactor cooling would increase consumption at the site by about 1%. 

Modifications to existing facilities would not require sufficient resources in terms of labor or materials 
to substantially impact other ongoing projects at the ORNL or in the surrounding region. Operation of the 
facilities would require relatively small quantities of common laboratory chemicals and enriched uranium 
for targets and reactor fuel, which would not be expected to impact availability of these materials for other 
government or commercial uses as discussed in Section 5.16.1.1. The labor required for construction of 
facilities at ORNL and the workers employed during facility operations at 100% replacement capacity 
would represent less than 0.1% of the regional work force. 

5.16.3.2 Waste Management 

The 68 m3 (2400 fe) of solid low-level radioactive waste expected to be generated during each year 
of operating the medical isotope program at 100% of the U.S. replacement capacity represents less than 
a 5% increase in the total quantity of solid low-level waste generated annually at the ORNL (6,900 m3 

[240,000 fe] in 1992). Management of that waste would not represent a substantial increase in the 
quantity of radioactive wastes currently handled at the site. Low-level waste generated from Mo-99 
production would be shipped to the Nevada Test Site for disposal, and would not represent a substantial 
increase in wastes managed at that site (460,000 m3 in 1993) (DOE 1994b). 

5.16.3.3 Air Quality 

Radioactive air emissions from the Oak Ridge Research Reactor and hot cell facilities would increase 
the collective dose to the population around the ORNL by 15 person-rem compared to 43 person-rem for 
the current site operations. At that level, no latent cancer fatalities (2.9 x 10-2

) would be expected in the 
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population in the vicinity of the ORNL. That total represents about a 15% increase in the annual public 
dose from all DOE operations, which amounted to 100 person-rem during 1994. Cumulative doses to the 
public during the 5-year period from 1990-1994 amounted to about 170 person-rem at Oak Ridge 
Reservation and 470 person-rem from all DOE operations. The potential increases in public dose from 
medical isotope production are minimal compared to the 17,000 person-rem estimated for historic Oak 
Ridge Reservation operations between 1944 and 1987 (DOE 1988). The dose to the MEl would increase 
by 0.3 mrem over the current levels, although the affected individuals from Oak Ridge Research Reactor 
and hot cell operations may be at a different location than for other facility operations. However, both the 
current and projected doses to the offsite resident would be lower than the EPA 10 mrem/yr standard. 

For perspective, the dose from natural background radiation (including radon) to the 910,000 people 
within 80 km (50 mi) of ORNL would be approximately 270,000 person-rernlyr, which would result in an 
estimated 140 latent fatal cancers. The same population would be expected to experience about 1800 
cancer fatalities in a year from all causes. 

5.16.3.4 Occupational Health and Safety 

Occupational doses at ORNL would increase from the 1994 level of 71 person-rem/yr by at most 
25 person-rem/yr. The increase would represent about 35% of the current annual occupational dose for the 
site, or less than 2% of the occupational dose for all DOE facilities (1800 person-rem in 1994). Production 
of medical isotopes would not substantially increase the cumulative historic doses to workers at the Oak 
Ridge Reservation, which were estimated at 19,000 person-rem between 1943 and 1977 (BEIR 1990). 

5.16.4 Power Burst FacilityfTest Area North: Idaho National Engineering 
Laboratory Alternative 

Actions identified for the INEL and surrounding region that may contribute to cumulative effects 
include ongoing operations, future waste management activities at the site, planned decontamination and 
decommissioning of several obsolete facilities, replacement of underground fossil fuel storage tanks, and 
upgrades of site infrastructure and irradiated nuclear fuel handling facilities at Argonne National 
Laboratory-West. Planned construction in the region of a new housing development and several 
commercial facilities would also occur within the foreseeable future (DOE 1995b ). 

5.16.4.1 Site Services and Resource Use 

Electricity used at INEL during the construction period, or use of about 500 MWh/yr for operation of 
the facilities, represents a small increase (about 0.2%) in the site's annual consumption of electricity. Use 
of approximately 120,000 m3 (3.1 x 107 gal) per year of water for reactor cooling would increase 
consumption at the site by less than 2%. 

Modifications to existing facilities would not require sufficient resources in terms of labor or materials 
to substantially impact other ongoing projects at the INEL or in the surrounding region. Operation of the 
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facilities would require relatively small quantities of common laboratory chemicals and enriched uranium 
for targets and reactor fuel, which would not be expected to impact availability of these materials for other 
government or commercial uses as discussed in Section 5.16.1.1. The labor required for construction of 
facilities at INEL and the workers employed during facility operations at 100% replacement capacity 
would represent less than 0.05% of the regional work force. 

5.16.4.2 Waste Management 

The 80 m3 (2800 fe) of solid low-level radioactive waste that is expected to be generated during each 
year of operating the medical isotope program at 100% of the U.S. replacement capacity would represent 
less than a 10% increase in the total quantity of low-level waste generated annually at the INEL (900m3 

[32,000 fe] projected in 1995). Disposal of that waste would not represent a substantial increase in the 
quantity of radioactive wastes currently managed at the site, which amounted to 147,000 m3 in 1993 (see 
Section 4.4.14.2). 

5.16.4.3 Air Quality 

Radioactive air emissions from the Power Burst Facility and hot cell facilities would increase the dose 
to the population around the INEL by about 1.2 person-rem compared to 0.3 person-rem for current 
operations, which would not be expected to result in latent cancer fatalities (7 .5 x 10-4

). That total 
represents about a 1% increase in the annual public dose from all DOE operations, which amounted to 
100 person-rem during 1994. Cumulative doses to the public during the 5-year period from 1990-1994 
amounted to about 0.5 person-rem at INEL and 470 person-rem from all DOE operations. The dose to the 
MEl would amount to 0.1 mrem. However, both the current and projected doses to the offsite resident 
would be lower than the EPA 10 mrem/yr standard. 

For perspective, the dose from natural background radiation (including radon) to the 120,000 people 
within 80 km (50 mi) of INEL would be approximately 36,000 person-rem/yr. which would result in an 
estimated 18 btent fatal cancers. The same population would be expected to experience about 240 cancer 
fatalities in a year from all causes. 

5.16.4.4 Occupational Health and Safety 

Occupational doses at INEL would increase from the 1994level of 240 person-rem/yr by at most 
25 person-rem/yr. The increase would represent about 10% of the current annual occupational dose for 
the site, or less than 2% of the occupational dose for all DOE facilities (1800 person-rem in 1994). 

5.16.5 Cumulative Impacts of Transportation 

The cumulative impacts of transportation are similar for shipments from all of the candidate sites, and 
the majority of the consequences occur during shipments to pharmaceutical suppliers beyond the borders 
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of the production sites. Annual collective doses to the transport crews would range from 23 to 24 person
rem/yr. those for the public would range from 26 to 53 person-rem, and the combined total would not be 
expected to result in any latent cancer fatalities for any reasonable duration of the project. The conse
quences of any of the alternatives would be small compared to estimates of total annual transportation 
consequences for shipment of radioactive materials, such as those from industrial, medical, and commer
cial nuclear power facilities -- about 5600 person-rem to transport workers and 4200 person-rem to the 
general public (a total of 4 estimated latent cancer fatalities per year of such shipments). The impacts of 
the alternatives evaluated in this EIS would also be lower than the transportation impacts of reasonably 
foreseeable actions, such as transportation of commercial spent nuclear fuel and DOE high-level defense 
waste to a geologic repository and disposal of transuranic waste at the Waste Isolation Pilot Plant in 
Carlsbad, New Mexico. These activities represent a total of up to 11,000 person-rem to workers and 
50,000 person-rem to the general population (estimated 29latent cancer fatalities) for both actions (DOE 
1995b). 

5.17 Unavoidable Adverse Environmental Impacts 

Adverse environmental impacts associated with medical isotope production would be largely due to 
operation of the reactor and hot cell facilities at full capacity, whereas previously they had been shut down 
or used intermittently, and from transportation of the separated products to pharmaceutical manufacturers 
where they are prepared for final distribution to end users. Unless the current supplier of medical isotopes 
for the U.S. were unable to continue operating, production would be at a fraction of the capacity evaluated 
in this EIS, and the consequences would be lower than those presented also. If production to meet 100% 
of the current U.S. demand were required, consequences at the selected site would be larger; however, they 
would amount to relocation of impacts that are presently occurring to supply U.S. needs from the region 
adjacent to the Canadian supplier to that surrounding the selected DOE facility. 

Modifications to existing facilities that would be necessary to implement the project would not be 
sufficiently extensive to result in significant excavation or construction, and would occur in previously 
developed areas of the candidate sites. Therefore, impacts on land use, socioeconomics, cultural resources, 
aesthetic and scenic resources, geological resources, water quality, ecological resources, community noise 
levels, and construction resources would be minimal or nonexistent. 

5.18 Relationship Between Short-Term Uses of the Environment and 
the Maintenance and Enhancement of Long-Term Productivity 

The alternatives considered in this EIS include use of existing DOE reactors and support facilities to 
develop a domestic supply of medical isotopes in the event they were not available from the current 
supplier. Some of the facilities have alternate research missions that require part-time operation; whereas, 
others are inactive and may eventually be scheduled for decommissioning. Alternate uses for these 
facilities might include support for other DOE projects, or they could be deactivated and decommissioned. 
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If the facilities were decommissioned, the land previously occupied by them might be used for construction 
of other DOE facilities, or it could be reclaimed for other uses. 

Because the candidate facilities are part of larger active DOE complexes, release of the land for 
commercial, residential, recreational, or agricultural purposes appears to be impractical over the short term. 
Certain types of futurt> '.!:.>~(such as for residential or agricultural purposes) might ultimately be restricted 
because of possible contamination with radionuclides or hazardous chemicals, or the perception of such 
contamination. For that reason, use of the candidate facilities to provide a backup source of medical 
isotopes would not further limit future use of the facilities, or the land on which they stand, beyond the 
restrictions that already exist. 

Upgrading and operating existing facilities for medical isotope production may contribute to their 
long-term productivity and make possible other missions that would not be viable without cooperative 
support. Use of the INEL Power Burst Facility for medical cancer therapy is an example of a project that 
has been proposed in the past and which could be carried out concurrently with the isotope production 
mission, resulting in cost savings for both programs. Use of the facilities for isotope production would also 
be compatible with simultaneous use for research in many cases. In addition, refurbishing existing 
facilities to extend their useful life would result in lower environmental impacts than construction of new 
facilities either by DOE or by a private enterprise. Therefore, use of existing DOE facilities to provide a 
backup supply of medical isotopes could be considered an alternative that optimizes both near-term 
productivity of the facilities and long-term protection of the environment. 

5.19 Irreversible and Irretrievable Commitment of Resources 

This section addresses the irretrievable commitment of resources that would likely be used to 
implement the proposed EIS alternatives. Irretrievable use of a resource occurs when a resource is 
irreplaceably lost and cannot be replenished. 

Modifications to existing facilities in order to implement the medical isotope production project would 
require use of relatively small quantities of construction materials and labor, which would not be likely to 
impose a burden on regional resources. Operation of the facilities would utilize common laboratory 
chemicals in modest quantities and enriched uranium for targets and reactor fuel, none of which are in 
limited supply. These resources would only be consumed in significant quantities if the current isotope 
supplier were not operating. A comparison of resources needed to implement the alternatives considered 
in this EIS is listed in Table 5-47. 
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Table 5-47. Resources Required to Prepare and Operate DOE Facilities for Production of 
Medical Radioisotopes 

Alternatives 

Consequence Unit of SNIJNM-ACRR LANL ORNL INEL 
Category Measure LANL-CMR OWR/CMR ORRRIRDL PBFffAN 

Resource Use - Construction 

Electricity kilowatt-hours 230 negligible 4 450 

Concrete cubic meters 1200 0 20 2400 

Construction Steel tonnes 0.21 0 negligible 0.39 

Stainless Steel tonnes 1.0 0.2 3.5 1.5 

Resource Use - Operations 

Water 1000 m3/yr 40 120 120 120 

Electricity megawatt-hours/yr 400 500 500 500 

Materials - Target Fabrication 
Highly enriched uranium kg/yr 4-36(a) 3(a) 3-26(a) 3-26(•) 

Stainless Steel tonnes/yr 0.5 0.4 0.4 0.4 

Chemicals - Isotope Recovery 

Sulfuric acid, 2N liters (b) 120 SameasLANL 
Sulfuric acid, O.IN liters 36 
Hydrochloric acid, reagent grade liters 1.2 
Nitric acid, reagent grade liters 6 
Sodium hydroxide, 0.2N liters 24 
Sodium iodide grams 120 
Silver Nitrate grams 600 
Benzoin-a-oxime kilograms 2.4 
Molybdenum trioxide grams 24 
Potassium permanganate grams 100 
Rhodium trichloride grams 24 
Potassium hexachlororuthenate grams 24 
Hydrogen peroxide liters 2.4 
Calcium oxide liters 12 
Calcium sulfate "drierite" liters 36 
Molecular sieve type 13X liters 36 
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Table 5-47. (contd) 

Alternatives 

Consequence Unit of SNL/NM-ACRR LANL ORNL INEL 
Cate2ory Measure LANL-CMR OWR/CMR ORRRIRDL PBFffAN 

Reactor Fuel 

Kilograms of uranium used in fuel kilograms U/yr 16 32 32 32 

Socioeconomics 

Prima~ EmUIQ:tm~nt 

Construction/modifications worker-years 92 92 113 97 
Routine operations workers 59 45 62 59 

.c&.ill 
Construction/modifications million dollars 19.6 19.6 2J.O(c) 17.2(c) 

Routine operations million dollars 12.8 11.0 9.6(c) 8.4(c) 

(a) Minimum values assume 90% recovery of highly enriched uranium after isotope extraction. Uranium recovery would 
occur at LANL, 
and could be implemented at other sites. However, consequence analyses presented in other sections do not assume 

uranium recovery at sites other than LANL. 
(b) Consumption of chemicals for target processing assumes irradiation of targets to a power of 20 kW. At SNUNM, 

production rates corresponding to 100% replacement of U.S. needs would likely require processing of a greater 

number of targets at lower power. In that case, the quantity of chemicals used to process the targets would increase 

by about 40%. 
(c) As explained in Section 5.22, the cost estimates for ORNL and INEL are expected to contain greater uncertainties 

than those presented for SNUNM and LANL. 
ACRR- Annular Core Research Reactor; CMR - Chemistry and Metallurgy Research Facility; OWR - Omega 

West Reactor; ORRR- Oak Ridge Research Reactor; PBF- Power Burst Facility; RSL- Radioisotope Development 

Laboratory; TAN - Test Area North. 

5.20 Potential Mitigation Measures 

Mitigation measures typically applied to the operation of small research reactors and to the activities 
necessary to fabricate, irradiate, and process the Mo-99 targets would be applied throughout the project. 
These measures include filtration of air emissions from target fabrication, irradiation, and processing 
activities in accordance with applicable requirements and ALARA principles. No impacts were identified 
for any alternative on land use, cultural resources, geologic resources, ecological resources, community 
noise levels, socioeconomics, or aesthetic and scenic resources; therefore, mitigation measures for potential 
impacts in these categories would not be necessary. 

5.21 Environmental Justice 

As a result of Executive Order 12898 (February 11, 1994), federal agencies are responsible for 
identifying and addressing the possibility of disproportionately high and adverse environmental impacts of 

Volume/, MIPP- EIS 5.80 Environmental Consequences 

<I 



their programs and activities on minority and low-income populations. This section considers the location 
of minority and low-income populations surrounding the potential sites for the production of Mo-99 and 
considers their susceptibility to disproportionately adverse environmental consequences of alternatives 
considered in this FEIS. Impacts along transportation routes for either routine operations or accidents to 
even the MEl located at 100m (328ft) from the release site are estimated to be insignificant 
(Section 5.11 ). Because the consequences for any individual of any group from transportation are 
insignificant, minority and low-income individuals are not considered to be adversely and 
disproportionately affected along those routes. 

For purposes of this analysis, minority populations are defined as all non-white individuals, plus 
Hispanic whites, as reported in the 1990 census. Low-income persons are defined as living in households 
in the 1990 Census that reported an annual income less than the U.S. official poverty level. The poverty 
level varies by size and relationship of the members of the household. It was $12,674 for a family of four 
at the 1990 Census. Nationally, in 1990, 24.2% of all persons were minorities and 13.1% of all 
households had incomes less than the poverty level. 

No agreed-upon standard yet exists within the emerging federal guidance on environmental justice for 
what constitutes an area that has a minority or low-income population large enough to act as a test for 
disproportionate impact. For example, it has not been decided in the case of minority residents whether the 
standard ought to be 50% minority residents, more than the national average of minority residents (24.2%), 
more than the state average, or some other number that takes into account other regional population 
characteristics. This decision is even more problematic for defining low-income residents, since less 
income is needed to maintain a given living standard in areas with a relatively low cost of living. Several 
different definitions have been proposed, but each potential definition has strengths and weaknesses. 
Therefore, figures in this section employ a graduated shading scheme that indicates those areas of small 
and roughly equal numbers of housing units that have heavy concentrations of minority and low-income 
residents, as well as those areas that have lighter concentrations of such residents. Shaded areas generally 
indicate those census block groups that have higher than the national average percentages of minority and 
low-income populations, with darker shading showing heavier concentrations. 

5.21.1 Annular Core Research Reactor: Sandia National Laboratories/New 
Mexico and the Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

Figures 5-2 and 5-3 and Table 5-48 show the geographic distribution of minority and low-income 
population within census block groups (areas defined for monitoring census data of approximately 250 to 
550 housing units) that are within 80 km (50 mi) of the Annular Core Research Reactor. The two figures 
also show the location as the Annular Core Research Reactor. Although target production occurs at LANL 
under the preferred alternative, no environmental consequences are expected from target production. 
Thus, the remainder of this section focuses on SNL/NM. 
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Figure 5-2. Minority Population - Annular Core Research Reactor 
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Figure 5-3. Low-Income Population- Annular Core Research Reactor 
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Table 5-48. Location of Minority and Low-Income Populations Surrounding the Annular Core 
Research Reactor by Distance and Direction (1990 Census Data) 

Total Minority Population Low-Income Persons 

0-16 km 16-48 km 48-80 km 0-16 km 16-48 km 48-80 km 
(0-10 mi) (10-30 mi) (30-50 mi) (0-10 mi) (10-30 mi) (30-50 mi) 

N 70,445 39,274 362 7,657 3,346 1,130 

NNE 37,051 6,182 3,303 3,717 328 1,606 

NE 3,211 4,656 3,689 245 324 524 

ENE 745 4,915 557 98 525 81 

E 735 5,053 740 104 844 165 

ESE 723 1,778 1,280 105 449 279 

SE 534 490 742 71 153 177 

SSE 359 384 1,049 57 121 439 

s 308 1,105 590 53 336 230 

ssw 310 16,295 2,691 59 4,551 637 

sw 222 15,643 74 86 3,249 43 

WSW 1,865 703 16 494 328 0 

w 6,199 3,843 21 1,746 1,069 62 

WNW 13,676 16,435 16 6,238 5,752 327 

NW 34,730 40,611 21 13,335 7,330 8 

NNW 59,944 62,741 143 12,442 6,524 728 

Total, 0-80 km ( 0-50 mi) 466,316 87,444 

Figure 5-2 and Table 5-48 together indicate the largest numbers of minority populations are located to 
the northwest to northeast, and highest concentrations of minority populations generally are located west, 
southwest, west southwest, and south of the Annular Core Research Reactor, with several pockets at a 
greater distance, beyond 48 km (30 mi) from the Annular Core Research Reactor. The more concentrated 
minority populations to the south and west are residents of the Isleta, Laguna, and Acoma Pueblos, and of 
Canoncito ( a land grant). Lighter scatterings of minority populations are located to the north (including 
the Sandia Pueblo, north of Albuquerque) and east, and still other pockets of minorities at greater 
distances. Figure 5-3 shows that low-income residents are similarly distributed, with high concentrations 
of poverty-level households to the southwest and west southwest of the Annular Core Research Reactor. 

Although some minority and low-income populations live relatively close to the Annular Core 
Research Reactor, Sections 5.7 and 5.8 indicate it is very unlikely that routine operations would affect 

Volume I, MIPP- EIS 5.84 Environmental Consequences 



them with radiological and non-radiological health impacts and other risks. These risks would be 

insignificant for any offsite population for any alternative discussed in this section. Therefore, it is 
unlikely that any minority or low-income population would be disproportionately affected by routine 
operations of either of the process variations at the Annular Core Research Reactor. 

While very unlikely, some worst-case accident scenarios, the effects of which are described in 

Section 5.15, could result in significant air releases of radionuclides that, in tum, could slightly affect some 
offsite populations (up to 1 fatal cancer within 80 km [50 mi] of the facility). Whether the effect on 
minority and low-income residents would be disproportionate would depend very much on atmospheric 
conditions (especially wind directions) at the time of such a release. Prevailing winds are from the north, 
while most of the concentrations of minority- and low-income areas are located to the south and west of the 
KAFB. However, the wind blows from the south, southeast, or east southeast about one-third of the time 
(Appendix D). Winds from the north, northwest, or west northwest would carry any airborne release to the 
south, southeast, or east southeast. A small, but still potentially disproportionate, number of minority and 
low-income persons could be affected in the event of rarer northeasterly and easterly winds, depending on 
the exact wind direction and speed. (However, the closest community to the Annular Core Research 
Reactor is Four Hills, a middle- to upper-income nonminority community, with the next closest community 
being mixed low-to-middle income housing at KAFB.) The maximum reasonably foreseen impact 
scenario for an accident discussed in Section 5.15 is one in which the wind is from the south and carries an 
airborne release over Albuquerque to the immediate north of the Annular Core Research Reactor. In that 
case, the higher-income majority population is more likely to be disproportionately affected. 

No reasonably foreseen water-related radiological accident identified in Section 5.15 has any 
significant consequences for any downstream population or source of groundwater, so it is unlikely that 
minority or low-income populations would be adversely and disproportionately affected through this 
pathway. 

Radiological accidents that exceed 0.5 rem to the MEl could have some secondary impacts due to 
environmental contamination and mitigative actions under protective action guidelines (Section 5.15). 
These secondary impacts could include loss of access to crops and possible loss of some agricultural crops 
and loss of income by minority and low-income farm workers. It is not clear whether such impacts would 
be disproportionate. 

Non-radiological accidental releases would not cause impacts at the nearest point of public access 
(Section 5.15). No reason exists for minorities and low-income persons to be disproportionately affected. 
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5.21.2 Omega West Reactor/Chemistry and Metallurgy Research Facility: 
Los Alamos National Laboratory Alternative 

Figures 5-4 and 5-5 and Table 5-49 show the geographic distribution of minority and low-income 
population within census block groups (areas defined for monitoring census data of approximately 250 to 
550 housing units) that are within 80 km (50 mi) of the Omega West Reactor. The two figures also show 
the location of the Omega West Reactor. 

Figure 5-4 and Table 5-49 together indicate the largest numbers and heaviest concentrations of 
minority populations generally are located to the immediate west northwest to east northeast and west 
southwest to east southeast of the Omega West Reactor facility at distances between 0 and 48 km (0 and 
30 mi). Several close-in Pueblos occupied by Native Americans are located southwest, west southwest, and 
south of the Omega West Reactor facility, with several pockets of minorities at a greater distance) beyond 
48 km (30 mi) from the Omega West Reactor facility. Lighter scatterings of minority populations are 
located to the north and east. Figure 5-5 shows that low-income residents are similarly distributed, with the 
larges·t numbers and highest concentrations to the west, north, and east of the facility. 

Although some minority and low-income populations live relatively close to the Omega West Reactor 
facility, Sections 5.7 and 5.8 indicate it is very unlikely that routine operations would affect them with 
radiological and non-radiological health impacts and other risks. These risks would be insignificant for 
any offsite population for any alternative discussed in this section. Therefore, it is unlikely that any 
minority or low-income population would be disproportionately affected by routine operations at the 
Omega West Reactor facility. 

At Omega West Reactor facility, a fuel melt-related release could result in significant air or water 
releases of radionuclides that, in tum, could slightly affect any offsite populations (less than one fatal 
cancers within 80 km [50 mi] of Omega West Reactor) (Section 5.15). Whether the effect on minority and 
low-income residents would be disproportionate would depend very much on atmospheric conditions 
(especially wind directions) at the time of such a release. The maximum reasonably foreseen accident has 
the emission plume drifting to the northwest. The prevailing wind at Omega West Reactor is from the 
west (Appendix D). The wind blows from the west over half of the time. Only rarely does it blow from 
the northeast (where the pueblos would be affected in the event of a release) or from the south or southeast 
(affecting minority groups to the north and northwest). Most of the concentrations of minority and low
income areas are located to the north and east. Therefore, disproportionate impacts on minorities and low
income persons are likeliest when the wind is from the south, southeast or southwest. However, this 
direction from the Omega West Reactor includes the city of Los Alamos, which contains an over
whelmingly high-income majority population. Thus, it is unlikely that minority or low-income populations 
would be disproportionately affected. 

No reasonably foreseen water-related radiological accident in Section 5.15 has any significant 
consequences for any downstream population, including recreationists near the Omega West Reactor and 
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Figure 5-4. Minority Population- Omega West Reactor 
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Figure 5-5. Low-Income Population- Omega West Reactor 
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Table 5-49. Location of Minority and Low-Income Populations by Distance and Direction from 
Omega West Reactor (1990 Census Data) 

Total Minority Population Low Income Persons 

0-16 km 16-48 km 48-80 km 0-16 km 16-48 km 48-80 km 
(0-10 mi) (10-30 mi) (30-50 mi) (0-10 mi) (10-30 mi) (30-50 mi) 

N 939 746 539 47 343 225 

NNE 883 1,335 553 90 484 226 

NE 703 10,085 4,171 123 3,552 1,817 

ENE 975 11,145 2,144 61 2,997 1,011 

E 954 2,501 825 74 460 399 

ESE 1,165 9,987 2,192 100 978 620 

SE 4,324 47,943 3,798 85 7,458 384 

SSE 419 3,809 1,591 10 862 231 

s 147 537 4,152 5 761 385 

ssw 161 366 37,312 3 871 4,188 

sw 290 68 204 4 265 473 

WSW 433 792 75 11 130 226 

w 466 321 63 14 48 335 

WNW 1,668 82 1,259 54 62 637 

NW 3,209 100 309 77 110 53 

NNW 1,091 189 246 41 139 27 

Total, 0-80 km ( 0-50 mi.) 167,018 31,528 

sources of ground water, so it is unlikely that minority or low-income populations would be 
disproportionately affected through this pathway. 

Radiological accidents that exceed 0.5 rem to the MEl could have some secondary impacts due to 
environmental contamination and mitigative actions under protective action guidelines (Section 5.15). 
These secondary impacts could include loss of access to the pueblos for Native American populations, as 
well as possible loss of some agricultural crops and loss of income by minority and low-income farm 
workers. It is unclear whether such impacts would be disproportionate. 

Non-radiological accidental releases would not impact the nearest point of public access 
(Section 5.15). No reason exists for minorities and low-income persons to be disproportionately affected. 
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5.21.3 Oak Ridge Research Reactor/Radioisotope Development Laboratory: 
Oak Ridge National Laboratory Alternative 

Figures 5-6 and 5-7 and Table 5-50 show the geographic distribution of minority and low-income 
population within census block groups (areas defined for monitoring census data of approximately 250 to 
550 housing units) that are within 80 km (50 mi) of the Oak Ridge Research Reactor. The two figures also 
show the location of the Oak Ridge Research Reactor. 

Figure 5-6 and Table 5-50 together indicate the largest numbers and highest concentrations of minority 
populations generally are located immediately to the northeast of the facility in the city of Oak Ridge with 
one further small pocket at a greater distance in Knoxville and beyond 48 km (30 mi) from the Oak Ridge 
Research Reactor. Figure 5-7 shows that low-income populations are much more prevalent, with one 
pocket in the city of Oak Ridge, and significant low-income areas generally lying to the northwest at 16 to 
48 km (10 to 30 mi) distance. Lighter scatterings of minority populations are located to the east and 
southeast. 

Although some minority and low-income populations live in relatively close proximity to the Oak 
Ridge Research Reactor, Sections 5.7 and 5.8 indicate it is very unlikely that routine operations would 
affect them with radiological and non-radiological health impacts and other risks. These risks would be 
insignificant for any offsite population for any alternative discussed in this section. Therefore, it is 
unlikely that any minority or low-income population would be disproportionately affected by routine 
operations of the Oak Ridge Research Reactor 

A fuel melt accident scenario, the effects of which are described in Section 5.15, could result in 
significant air releases of radionuclides that, in tum, could affect some offsite populations (up to 6 fatal 
cancers within 80 km [50 mi] of the Oak Ridge Research Reactor). Whether the effect on minority and 
low-income residents would be disproportionate would depend on atmospheric conditions (especially wind 
directions) at the time of such a release. The only close concentrations of minorities areas are located to 
the north and east. Therefore, significant impacts on minorities and low-income persons are most likely 
when the wind is from the southwest, a reasonably common occurrence at Oak Ridge (Appendix D). 
Indeed, the maximum reasonably foreseen accident shows the emissions plume drifting to the east. 
However, this direction from the Oak Ridge Research Reactor includes the area of West Knoxville, which 
also contains several high-income and majority populations. Thus, it is uncertain whether minority or low
income populations would be disproportionately affected. 

No reasonably foreseen water-related radiological accident has been identified for the Oak Ridge 
Research Reactor (Section 5.15), so it is unlikely that minority or low-income populations would be 
adversely and disproportionately affected through this pathway. 
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Figure S-6. Minority Population - Oak Ridge Research Reactor 
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Figure 5-7. Low-Income Population- Oak Ridge Research Reactor 
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Table 5-50. Location of Minority and Low-Income Populations Surrounding the Oak Ridge 
Research Reactor by Distance and Direction ( 1990 Census Data) 

Total Minority Low-Income Persons 

0-16 km 16-48 km 48-80 km 0-16 km 16-48 km 48-80 km 
(0-10 mi) (10-30 mi) (30-50 mi) (0-10 mi) (10-30 mi) (30-50 mi) 

N 5,714 2,762 7,932 714 652 3,096 

NNE 11,944 20,390 23,125 1,787 3,993 7,117 

NE 7,700 26,877 12,524 605 3,987 2,946 

ENE 3,892 87,529 32,984 504 9,669 5,225 

E 3,140 153,333 41,396 337 31,958 5,562 

ESE 8,368 61,800 20,347 548 5,338 2,563 

SE 8,352 38,279 2,391 255 4,805 486 

SSE 4,407 10,582 3,085 302 1,357 707 

s 2,967 19,356 13,227 445 3,142 2,477 

SSW 1,152 13,519 35,396 142 2,151 6,504 

sw 1,276 6,251 15,675 119 936 2,569 

WSW 1,832 20,094 9,880 134 3,393 1,792 

w 1,549 12,493 25,170 106 2,758 4,473 

WNW 1,667 5,896 7,597 223 1,032 1,967 

NW 1,984 6,444 10,405 305 1,093 3,527 

NNW 3,921 2,141 14,494 582 551 4,035 

Total, 0-80 km ( 0-50 mi) 818,745 134,933 

Radiological accidents that exceed 0.5 rem to the MEl could have some secondary impacts due to 
environmental contamination and mitigative actions under protective action guidelines (Section 5.15). 
These secondary impacts could include possible loss of some agricultural crops and loss of income by 
minority and low-income farm workers. It is unclear whether such impacts would be disproportionate. 

Non-radiological accidental releases would not cause impacts at the nearest point of public access 
(Section 5.15). No reason exists for minorities and low-income persons to be disproportionately affected. 
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5.21.4 Power Burst Facility/Test Area North: Idaho National Engineering 
Laboratory Alternative 

Figures 5-8 and 5-9 and Table 5-51 show the geograpl11c distribution of minority and low-income 
population within censm: !'>lvck groups (areas defined for monitoring census data of approximately 250 to 
550 housing units) that are within 80 km (50 mi) of the Power Burst Facility. The two figures also show 
the location of the Power Burst Facility. 

Figure 5-8 and Table 5-51 together indicate that the only significant concentrations of minority 
populations are generally located to the far southeast of the Power Burst Facility, at a distance beyond 
48 km (30 mi) from the Power Burst Facility. Figure 5-9 shows that small numbers of low-income 
residents are more universally distributed in the region, with pockets containing a few low-income 
households in the census block group containing the Power Burst Facility and in the block group 
immediately to the south. The nearest population is near Howe, Idaho, about 30 km (19 mi) northwest of 
the Power Burst Facility, and at Atomic City, 11 km (7 mi) south southeast. 

Although some low-income populations live relatively close to the northwest and southeast of the 
Power Burst Facility, Sections 5.7 and 5.8 indicate it is very unlikely that routine operations would affect 
them with radiological and non-radiological health impacts and other risks. These risks would be insignifi
cant for any offsite population for any alternative discussed in this section. Therefore, it is unlikely that 
any minority or low-income population would be disproportionately affected by routine operations at 
Power Burst Facility. 

Although unlikely, a fuel rupture accident scenario whose effects are described in Section 5.15 could 
result in significant air releases of radionuclides that, in turn, could affect offsite populations (up to 4 fatal 
cancers within 80 km [50 mi]). The windflow across the site is from the southwest. Because the minority 
and low-income pockets are mostly to the south and because of their distance from the facility, neither 
minority populations nor most low-income persons are likely to be affected. Some possibility of harm to 
low-income and minority populations is present when the wind is from the north or northwest, which rarely 
occurs (Appendix D). The maximum reasonably foreseen accident shows the emissions plume drifting 
straight east toward Idaho Falls, which is a high-income majority community. 

No reasonably foreseen water-related radiological accident has been identified for the Power Burst 
Facility (Section 5.15), so it is unlikely that minority or low-income populations would be adversely and 
disproportionately affected through this pathway. 

Radiological accidents that exceed 0.5 rem to the MEl could have some secondary effects due to 
environmental contamination and mitigative actions under protective action guidelines (Section 5.15). 
These secondary impacts could include possible loss of some agricultural crops and loss of income by 
minority and low-income farm workers. It is unclear whether these losses would be disproportionate. 
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PBF: Minority Population 
1990 Census 

Percent of Block Group Population 

• 75.1 to 100.0 

• 50.1 to 75.0 

• 25.1 to 50.0 

D O.Oto 25.0 

Census block groups within 80 kilometers of the facility. 
Minority persons comprise 24% of the U.S. population. 
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Figure 5-8. Minority Population - Power Burst Facility 
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PBF: Low-Income Population 
1990 Census 

Percent of Block Group Below Poverty Level 

• 30.1 to 100.0 

• 20.1 to 30.0 

II 10.1 to 20.0 

D O.Oto 10.0 

Census block groups within 80 kilometers of the facility. 

Persons below poverty level comprise 13% of the U.S. population. 
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Figure S-9. Low-Income Population- Power Burst Facility 
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Table 5-51. Location of Minority and Low-Income Populations Surrounding Power Burst 
Facility by Distance and Direction (1990 Census Data) 

Total Minority Population Low-Income Persons 

0-16 km 16-48 km 48-80 km 0-16 km 16-48 km 48-80 km 
(0-10 mi) (10-30 mi) (30-50 mi) (0-10 mi) (10-30 mi) (30-50 mi) 

N 5 46 170 2 13 15 

NNE 5 215 431 2 37 87 

NE 7 316 752 2 40 180 

ENE 19 332 7,214 3 37 1,011 

E 23 739 68,380 3 92 7,246 

ESE 36 607 11,469 5 82 1,330 

SE 39 787 16,121 5 64 2,504 

SSE 36 430 24,358 5 103 3,212 

s 22 293 2,624 7 109 605 

ssw 22 183 373 6 50 70 

sw 15 134 293 3 21 30 

WSW 13 144 233 2 24 27 

w 8 180 607 2 27 68 

WNW 5 586 448 2 61 78 

NW 5 227 1,120 2 29 212 

NNW 5 44 90 2 13 26 

Total, 0-80 km ( 0-50 mi_} 140,121 17,528 

Non-radiological accidental releases would not cause impacts at the nearest point of public access 
(Section 5.15). No reason would exist for minorities and low-income persons to be disproportionately 
affected. 

5.22 Costs 

An important consideration when comparing alternative ways to achieve a given result is the cost of 
each alternative. All estimated costs included in the EIS for the proposed project were derived from cost 
data provided by the alternative sites. In the case of SNUNM, they come from the Mo-99 SNUNM 
Integrated Project Schedule, Pre-Baseline FY96 Schedule. For LANL, they are from the Project Planning 
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Study-Los Alamos National Laboratory Mo-99 Project. For ORNL, they are from the schedule for Mo-99 
production utilizing the Oak Ridge Research Reactor, and from INEL, they are from the labor 
requirements for the Mo-99 Power Burst Facility reactor startup estimates. 

All cost analyses were performed based on the operational capabilities required by each of the 
alternative sites to produce 100% of the U.S. demand for Mo-99. Cost estimates for each alternative 
include estimated expenditures to 1) prepare the reactor facility for startup, 2) operate the reactor to 
irradiate targets, 3) prepare the hot cell facility for processing irradiated targets, 4) process the targets to 
obtain the desired product, 5) prepare the target fabrication facility for production, and 6) fabricate targets. 
Preparation costs include estimated expenditures associated with site specific process verification and 
document preparation. Operating costs include estimated expenditures associated with radioactive waste 
management processes. 

All estimated costs were based on facility preparation and operation costs specific to the production of 
Mo-99 which would be incurred at each alternative site following a Record of Decision selecting that site. 
Costs incurred at SNL/NM and LANL in FY 1995 and FY 1996 for facility cleanup of legacy materials, 
development of the Cintichem target fabrication and Mo-99 processing capabilities, and reactor and hot 
cell facility operation and management, through April 1996, were excluded from costs reported in this EIS. 
Some of these costs were incurred to develop information that would be required for and used by any site 
selected. Other costs were incurred for activities which would have been performed whether or not 
SNLINM and LANL were selected for the proposed medical isotopes project. These adjustments resulted 
in a large reduction in estimated preparation costs for SNLINM, compared with earlier estimates that 
included all FY 1995 and FY 1996 estimated expenditures and standby operating costs for these facilities. 

The cost of providing fuel can be significant for a reactor that is operating at full power approximately 
617 of the time. Some of the candidate reactors in this analysis have varying amounts of residual fuel 
remaining from prior operations, thus reducing their startup costs and their operational costs in the early 
years. Other reactors would require additional new fuel before startup. The costs for the initial new fuel 
are contained in the preparation costs, with the on-going costs for replacement fuel contained in the annual 
operating costs. 

Some differences among the sites' estimates can be attributed to the differences in the level of detail 
included in their cost estimates. For example, the target preparation costs at INEL and ORNL were rather 
small, about $500 thousand, while an analysis of the LANL detailed project plan suggests a cost more like 
$2 million. Among the estimated hot cell preparations costs provided, some differences also appeared. 

In the case of the Power Burst Facility, an additional $450 thousand have been added to reactor 
modification costs, beyond what was reported in the Draft EIS, to account for removal of the central 
irradiation channel, manufacturing and installation of the central target grid plate, removal of transient 
rods, manufacture and installation of target holders in vacant transient rod locations, modifications of the 
central channel cooling flow path, and modification of the control system to eliminate transient operation. 
In addition, preparation of an updated Safety Analysis Report for the Power Burst Facility was the major 
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component of the $1.6 million document preparation cost estimate for INEL. Independent sources within 
DOE believe the cost to prepare and update the SAR would more likely be about $3.0 million. Changes in 
costs figures, from those presented in the draft EIS for SNL and LANL, reflect updates in costs and 
allocations. 

Nearly all of the facilities considered in these analyses have a considerable history of support to earlier 
DOE or U.S. Department of Defense (DOD) programs, thus the decommissioning costs should be 
supported in proper proportion by those earlier programs. In any event, estimates of decommissioning 
costs were not generally available for all candidate facilities. For this reason, decommissioning costs are 
not included in the comparison of candidate sites. 

The costs and numbers of full-time equivalent employees (FTEs) for the various aspects of the project, 
as derived from information provided by staff at the individual sites, are presented for comparison in Table 
5-52. As shown in the table, the estimated preparation costs range from $17.2 million to $21.0 million, 
and the estimated annual operating costs range from $8.4 million to $12.8 million. The estimated 
SNL/NM facilities operating costs are the highest, with their estimated preparation costs second lowest. 
LANL preparation costs are also second (equivalent to those at SNL), but estimated operating costs are just 
below SNL operating costs. The estimated ORNL facilities preparation costs are the highest, with their 
estimated operating costs next to lowest. The estimated INEL facilities preparation costs are the lowest, 
with their estimated operating costs also the lowest. 

Overall, estimated expenditures for preparation and operation costs carry some level of uncertainty due 
to unknown future changes in regulation and in the rate of inflation. The level of uncertainty is somewhat 
greater in the case of estimated expenditures for ORNL and INEL, due to cost projections made at a more 
macro level than for the other two sites. It is also expected that those estimated costs would tend to 
increase if a more detailed estimating effort was performed. The SNL/NM and LANL estimates, however, 
are based on detailed analyses of the many activities that would be necessary, and those estimates should 
have smaller uncertainties. 
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Table 5-52. Comparison of Estimated Project Costs at Candidate Sites 

SNL/NM LANL ORNL INEL 

Reactor 
Prep (106$) 4.4 10.3 16.4 10.3 
FfEs (no.) 21.0 46.0 85.0 69.0 
Opn ( 106$/y) 6.1 6.5 5.6 5.0 
FfEs (no./y) 26.0 22.0 37.0 34.0 

Hot Cell 
Prep (106$) 12.9 6.2 2.4 4.8 
FfEs (no.) 60.0 33.0 16.0 16.0 
Opn (106$/y) 5.1 2.7 3.0 2.7 
FfEs (no./y) 28.0 14.0 20.0 20.0 

Target 
Prep (106$) 1.1 LANL 1.1 0.53 0.5 
FfEs (no.) 5.0 5.0 4.0 4.0 
Opn ( 106$/y) 1.6LANL 1.6 1.0 0.7 
FfEs (no./y) 8.0LANL 8.0 5.0 5.0 

Docum~nlll 

Prep (106$) 1.2 2.0 1.7 1.6 
FfEs (no.) 6.0 8.0 8.0 8.0 
Opn (106$/y) (a) 0.2 0.06 (a) 

IQ!al Pr~ 19.6 19.6 21.0 17.2 
(106$) ·i 

Y ~arl~ Qu~rn. 12.8 11.0 9.6 8.4 •i 

(106$/y) 

(a) Included in reactor and hot cell operations cost estimates. 

"'I 
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6.0 Regulatory Framework 

The Council on Environmental Quality's National Environmental Policy Act regulations (40 CFR 
1502.25[b]) require that final environmental impact statements (FEIS) list all federal permits, licenses, and 
other entitlements that must be obtained to implement an alternative under consideration in the FEIS. 
These permit and license requirements, as well as the regulatory framework affecting the various alterna
tives are discussed in this section. 

The principal federal permit, license, or entitlement needed to implement an alternative under con
sideration in this FEIS is approval from the appropriate regional EPA office under the requirements at 
40 CFR 61.07 and 61.08 relating to the EPA national emission standards for hazardous air pollutants. 
EPA approval would be needed for all but the no action alternative, because offsite projected exposure to 
the maximally exposed individual would exceed 1% of the EPA 0.1 mSv/yr standard for emissions of 
radionuclides from DOE facilities (see 40 CFR 61.96(b) and Chapter 6.16). For the SNL, Oak Ridge, and 
INEL alternatives, approval from EPA would be needed because projected emissions from the target 
processing facilities at each of these sites will exceed 1% of the 0.1 mSv/yr standard (see Tables 5-3, 5-6, 
and 5-8). For the alternative involving restart of the OWR reactor at LANL, EPA approval would be 
needed because projected emissions from the reactor will exceed 1% of the 0.1 mSv/yr standard (see 
Table 5-5). 

Two other conditional approvals may be needed. If DOE were to choose to have a private vendor 
supply targets for use in a DOE reactor (See Section 3.1.2), the private vendor would need to obtain a 
license from the NRC or an Agreement State (See Section 6.19). In addition, each pharmaceutical manu
facturer of Tc-99 generators desiring to purchase molybdenum-99 (Mo-99) from DOE may need to seek 
FDA approval to add DOE as a Mo-99 manufacturer; a pharmaceutical manufacturer or supplier purchas
ing iodine-125, iodine-131, or xenon-133 from DOE may need to obtain FDA approval to market these 
products (see Section 6.2). 

6.1 Radiological Safety Oversight 

DOE facilities for target fabrication, target irradiation, the recovery of Mo-99 and other isotopes, and 
for waste storage and disposal are not subject to the licensing and regulatory requirements of the U.S. 
Nuclear Regulatory Commission (NRC). This exemption derives from the exclusion in Section 110(a) 
of the Atomic Energy Act and that Section 11 of the Act excludes DOE from the definition of person. 
Contractors who operate U.S. government facilities for DOE are also exempt from NRC licensing 
(10 CFR 30.12, 50.11). 
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In lieu of NRC licensing and safety oversight, all DOE nuclear facilities are constructed and operated 
in compliance with applicable mandatory DOE directives.<•) DOE directives are issued under the authority 
of Section 161(i)(3) of the Atomic Energy Act, which authorizes DOE to manage activities authorized by 
the Act. 

Many DOE directives affecting radiological safety apply to operation of the facilities associated with 
the alternatives under consideration in this EIS. Among the more significant directives are the following: 

• DOE Order 420.1, "Facility Safety" 
• DOE Order 425.1, "Startup and Restart of Nuclear Reactors" 

I • DOE Order 460.2, "Departmental Materials Transportation and Packaging Management" 
• DOE Order 5400.5, "Radiation Protection of the Public and the Environment" 
• DOE Order 5480.4, "Environmental Protection, Safety, and Health Protection Standards" 
• DOE Order 5480.20A, "Personnel Selection, Qualification, Training, and Staffing Requirements at 

DOE Reactor and Non-Reactor Nuclear Facilities" 
• DOE Order 5480.22, "Technical Safety Requirements" 
• DOE Order 5480.23, "Nuclear Safety Analysis Reports" 

I • DOE Order 5480.28, "Natural Phenomena Hazards Mitigation" 
• DOE Order 5480.30, "Nuclear Reactor Safety Design Criteria" 
• DOE-STD-0100T, "Licensed Reactor Nuclear Safety Criteria Applicable to DOE Reactors." 

On December 9, 1991, DOE published a notice of proposed rulemaking (56 FR 64316) to add a new 
part (10 CFR Part 830) to its regulations establishing a body of rules for DOE contractor and subcontractor 
activities to ensure safe operation of DOE's nuclear facilities. The proposed rule contained nine specific 
sections covering 1) safety analysis reports, 2) unreviewed safety questions, 3) quality assurance require
ments, 4) defect identification, 5) conduct of operations, 6) technical safety requirements, 7) training, 
8) maintenance, and 9) operational occurrences, as well as general provisions for the application of these 
rules. A final rule on the quality assurance requirements and the general provisions for their application 
was published in the Federal Register on AprilS, 1994 (59 FR 15843). The rulemaking remains open 
with respect to all areas other than the quality assurance requirements (60 FR 45382; August 31, 1995). 
As the regulations become final, the nuclear safety management requirements in 10 CFR 830 will be 
generally applicable to the activities being considered in this EIS. 

DOE has issued a proposed rule to add a new part (10 CFR Part 834) covering radiation protection of 
the public and the environment (58 FR 16268; March 25, 1993). Notices reopening the comment period 

(a) Mandatory DOE directives are issued in the following categories: policy statements, regulations, 
orders, notices, and manuals. Many final and proposed DOE directives can be accessed at the following 
Internet addresses: http://www.hr.doe.gov/refshelf.html, gopher://nattie.eh.doe. gov:2011/1, and 
gopher:/ /dewey. tis.inel.gov: 201111. 
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on the proposed rule until October 13, 1995 were issued on August 31, 1995 (60 FR 45381) and 
September 13, 1995 (60 FR 47498). When issued in final form, this rule will apply to any alternative 
selected for implementation. 

6.2 Food and Drug Administration Approvals 

The Cintichem process to manufacture Mo-99 is approved by the U.S. Food and Drug Administration 
(FDA). No direct approvals from the FDA to manufacture Mo-99 for commercial use at a DOE 
government-owned contractor-operated (GOCO) reactor will be needed. However, each pharmaceutical 
manufacturer of metastable technetium-99 (Tc-99m) generators desiring to purchase Mo-99 from DOE 
may need to seek FDA approval to add DOE as a manufacturer of the Mo-99 used in the manufacturer's 
Tc-99 generators. 

A pharmaceutical manufacturer or supplier purchasing the isotopes iodine-125, iodine-131, and 
xenon-133 from DOE may need to obtain FDA approval to market these products. 

6.3 Transportation Requirements 

Transportation of all radioactive and other hazardous materials associated with any alternative selected 
for implementation will comply with applicable DOE directives and the regulations of the U.S. Department 
of Transportation (DOT). DOE Order 460.2 "Departmental Materials Transportation and Packaging 
Management" will apply to all transport ofunirradiated targets, irradiated targets, spent nuclear fuel, waste 
products, and the transport of Mo-99 and other isotopes to carriers for distribution to pharmaceutical 
manufacturers. 

Transportation of unirradiated targets, irradiated targets, spent nuclear fuel, waste products, and Mo-99 
and other isotopes that is conducted entirely on DOE property, to which public access is controlled at all 
times through the use of gates and guards, is subject to DOE 460.2, but is not directly subject to the DOT 
regulatory requirements. DOE transport of these materials over public highways will be subject to appli
cable DOT regulations, as well as to DOE 460.2. The DOT has requirements for marking, labeling, 
placarding, providing emergency response information, and the training of hazardous material transport 
personnel in 49 CFR 172. Specific packaging requirements for radioactive materials are in 49 CFR 173 
Subpart I. These requirements invoke the NRC packaging requirements for radioactive material at 
10 CFR 71. The DOT requirements for truck transportation of radioactive and other hazardous materials 
are in 49 CFR 177 and 49 CFR 397. Requirements affecting the shipment of Mo-99 and other isotopes by 
air are in 49 CFR 175. Compliance with the 49 CFR 175 requirements will be the responsibility of the air 
carrier chosen to transport the Mo-99 and other isotopes. 
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6.4 Occupational Safety and Radiation Exposure 

The occupational safety requirements of the U.S. Department of Labor's Occupational Safety and 
Health Administration (OSHA) are not directly applicable to DOE's government-owned contractor
operated facilities by virtue of Section 4(b )(i) of the Occupational Safety and Health Act of 1970. 
However, DOE Order 440.1, "Worker Safety and Health Program," requires DOE elements to implement 
a written worker protection program that 1) provides a place of employment free from recognized hazards 
that are causing or are likely to cause death or serious physical harm to their employees; and 2) integrates 
all requirements contained in DOE 440.1; 29 CFR Part 1960, "Basic Program Elements for Federal 
Employee Occupational Safety and Health Programs and Related Matters;" and other related site-specific 
worker protection activities. 

DOE's radiation protection standards, limits, and program requirements for protecting occupational 
workers from ionizing radiation resulting from the conduct of DOE activities are in 10 CFR Part 835. 
All activities associated with any alternative will be conducted consistent with the Part 835 requirements. 
The annual total effective dose equivalent limit for general employees is 0.05 Sv (5 rem) (10 CFR 
835.202[a][1]). DOE Notice 441.1, issued September 29, 1995, establishes radiological protection pro
gram requirements for DOE activities that, combined with 10 CFR 835 and its associated implementation 
guidance, form the basis of a comprehensive program for protection of individuals from the hazards of 
ionizing radiation in controlled areas. DOE Notice 441.1 requires approval by the appropriate DOE 
Secretarial Officer or designee before an individual receives in excess of 0.02 Sv (2 rem) in any year. 
DOE policy is to maintain radiation exposure in controlled areas as low as reasonably achievable through 
facility and equipment design and administrative controls (10 CFR 835.1001). 

6.5 Radiation Exposure to Members of the Public 

Activities associated with any of the alternatives under consideration in this EIS will be managed in 
accordance with Section II of DOE Order 5400.5, which provides that DOE activities shall be conducted 
so that exposure of members of the public to radiation sources as a consequence of all routine DOE 
activities shall not cause an effective dose equivalent exceeding 1 mSv/yr (100 mrernlyr). Activities will 
be conducted in compliance with the requirement that radiation exposure to any member of the public 
authorized to enter the controlled area where activities associated with implementation of any alternative 
are conducted will not exceed 1 mSv/yr (100 mrem/yr) total effective dose equivalent (10 CFR 835.208). 
Air emissions resulting from the implementation of any alternative will comply with the 0.1 mSv/yr 
(10 mrem/yr) standard at 40 CFR 61.92. DOE will also ensure that DOT radiation level limitations for 
packaging in 49 CFR 173.441 and requirements related to radioactive contamination on the external 
surfaces of each package offered for shipment in 49 CFR 173.443 are met. 
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6.6 Noise 

Federal efforts to regulate noise derive largely from the Noise Control Act of 1972 (42 USC 4901-
4918). Under this act, federal agencies, such as DOE, are to carry out their programs to further the 
purpose of the act to promote an environment for all Americans that is free from noise that jeopardizes 
health or welfare (42 USC 4903[a]). Beyond the general obligation in the Noise Control Act, no specific 
requirements in the Noise Control Act or in any regulations implemented under the act prohibit or regulate 
the activities that would be conducted under any of the alternatives under consideration in this EIS. The 
Noise Control Act also requires federal agencies to meet state and local requirements relating to the 
abatement of noise (42 USC 4903[b]). 

OSHA has issued regulations to regulate the noise exposure of occupational workers (29 CFR 
1910.95). These regulations are applicable to operations at the facilities under consideration in this EIS 
by virtue of DOE Order 5480.4. 

6. 7 Floodplains and Wetlands 

DOE policy is to avoid, to the extent possible, the long- and short-term adverse impacts associated 
with the destruction of wetlands and the occupancy and modification of floodplains and wetlands 
(10 CFR 1022.3). Executive Order 11988 requires federal agencies to avoid direct or indirect support 
of floodplain development when a practicable alternative exists. Executive Order 11990 directs federal 
agencies to minimize the detrimental impact of their actions on wetland, areas and avoid new construction 
on wetlands unless no practicable alternative exists. 

6.8 Species Protection 

The Endangered Species Act of 1973 requires that federal agencies not take any action that is likely to 
jeopardize the continued existence of any endangered species or threatened species or result in destruction 
or adverse modification of critical habitat for such species (16 USC 1536[a][2]). Unless otherwise per
mitted by regulation, the Migratory Bird Treaty Act (16 USC 703) makes it unlawful to pursue, hunt, take, 
capture, or kill (or to attempt any of the preceding) any migratory bird or nest or eggs of such bird. The 
Bald and Golden Eagle Protection Act (16 USC 668) protects bald and golden eagles. 
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6.9 Native American, Archaeological, and Historic 
Preservation Statutes 

The DOE American Indian Tribal Government Policy is set forth in DOE Order 1230.2. DOE 
commits in the order to consult with tribal governments to ensure that tribal rights and concerns are 
considered prior to DOE taking actions that may affect tribes. DOE also commits to avoid unnecessary 
interference with traditional tribal religious practices. 

The American Indian Religious Freedom Act (42 USC 1996) establishes that it is United States policy 
to protect and preserve for American Indians their inherent right of freedom to believe, express, and exer
cise their traditional religions, including access to sites, use and possession of sacred objects, and the free
dom to worship through ceremonies and traditional rites. The Native American Graves Protection and 
Repatriation Act provides that tribal descendants shall own Native American human remains and cultural 
items discovered on federal lands after November 16, 1990 (25 USC 3002). When items are discovered 
during an activity on federal lands, the activity is to cease and appropriate tribal governments are to be 
notified. Work on the activity can resume 30 days after the receipt of certification that notice has been 
received by the tribal governments. 

The Archaeological Resources Preservation Act of 1979 prohibits the excavation of material remains 
of past human life that have archaeological interest, and are at least 100 years old, without a permit from 
the appropriate federal land manager or an exemption (16 USC 470bb, 470ee). 

The National Historic Preservation Act authorizes the Secretary of the Interior to maintain a National 
Register of Historic Places (16 USC 470a[a][l]). Federal agencies are to take into account the effect of 
their actions on properties included in or eligible for inclusion in the Register and afford the Advisory 
Council on Historic Preservation a reasonable opportunity to comment on such actions (16 USC 470t). 

6.10 Environmental Justice 

Section 2-2 of Executive Order 12898 (59 FR 7629; February 16, 1994) requires each federal agency 
to conduct its programs, policies, and activities affecting human health or the environment so that they do 
not have the effect of excluding persons (including populations) from participating in, denying persons 
(including populations) the benefits of, or subjecting persons (including populations) to discrimination 
under such programs, policies, and activities. 

6.11 Recreational Fisheries 

Executive Order 12962 (60 FR 30769; June 7, 1995) requires federal agencies to evaluate the effects 
of their actions on aquatic systems and recreational fisheries. 
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6.12 Chemical and Material Storage 

Under any alternative, chemical and material storage will be conducted according to DOE directives. 
In particular, DOE Order 5480.4 ("Environmental Protection, Safety, and Health Protection Standards") 
requires compliance by DOE and its contractors with National Fire Protection Association Codes and 
Standards and the Occupational Safety and Health Standards at 29 CFR 1910 issued by OSHA. 

6.13 Waste Management 

Implementation of any alternative, except the no action alternative, will result in the generation of 
small quantities of low-level radioactive waste, incidental mixed waste (combined radioactive and hazard
ous waste), and spent nuclear fuel. 

Solid waste, such as nonradioactive waste not classified under Subtitle C of the Resource Conservation 
and Recovery Act (RCRA [42 USC 6901]) as hazardous waste, will be disposed of in DOE-owned land
fills or in non-DOE landfills operated according to the requirements in SubtitleD of the RCRA and appli
cable state and local requirements. 

Low-level radioactive waste will be stabilized and temporarily stored at the DOE site of generation. It 
will be disposed of at a DOE disposal site operated according to the requirements in Chapter III of DOE 
Order 5820.2A ("Radioactive Waste Management"). 

Mixed waste will be temporarily stored at the DOE site of generation. It will ultimately be treated and 
disposed of at a DOE site according to 1) the site treatment plan for the selected site developed in response 
to the Federal Facility Compliance Act (42 USC 6939c[b]), and 2) DOE Order 5400.3 ("Hazardous and 
Radioactive Mixed Waste Program"). The availability of proposed site treatment plans for various DOE 
sites was announced April 5, 1995 (60 FR 17346). 

Spent nuclear fuel will be temporarily stored at the DOE site of generation. Storage will be according 
to applicable DOE directives. Ultimate storage will be consistent with the Record of Decision on the Pro
grammatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental 
Restoration and Waste Management Programmatic EIS (60 FR 28680; June 1, 1995). Thus, aluminum 
clad spent nuclear fuel, such as the fuel from the Omega West Reactor and the Oak Ridge Research Reac
tor, will eventually be shipped to the DOE Savannah River Site. Non-aluminum clad fuel, such as the fuel 
from the Annular Core Research Reactor and the Power Burst Facility, will eventually be shipped to or 
retained at Idaho National Engineering Laboratory (INEL). 
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6.14 Emergency Planning and Community Right-to-Know 

Executive Order 12856 (58 FR 41981; August 6, 1993) requires executive branch agencies, such as 
DOE, to comply with the Emergency Planning and Community Right-To-Know Act (42 USC 11001-
11050). The act has notification, emergency planning, and reporting requirements for entities that use or 
store certain hazardous substances in amounts exceeding designated quantities. INEL, Los Alamos 
National Laboratory (LANL), Oak Ridge National Laboratory (ORNL), and Sandia National Laboratories/ 
New Mexico (SNLINM) comply with the act. Their compliance will be supplemented with any additional 
notification, planning, or reporting requirements that may arise as a result of implementing any alternative. 

6.15 Pollution Prevention 

Executive Order 12856 also requires that executive branch agencies comply with Section 6607 of the 
Pollution Prevention Act (42 USC 131067). DOE will comply with any source reduction and recycling 
reporting requirements in Section 6607 that are triggered by implementation of any alternative. 

6.16 Radioactive Air Emissions 

All reactor and hot cell operations considered in this EIS will have radioactive air emissions. 
Radioactive emissions from DOE facilities are subject to the U.S. Environmental Protection Agency (EPA) 
National Emission Standards for Hazardous Air Pollutants requirements at 40 CFR Part 61. In particular, 
Subpart A ("General Provisions,") and Subpart H ("National Emission Standards for Emissions of Radio
nuclides Other Than Radon From Department of Energy Facilities") are applicable to all alternatives, 
except the no action alternative. 

Subpart H provides that emissions of radionuclides to the ambient air from a DOE facility are not to 
exceed those amounts that would cause any member of the public to receive in any year an effective dose 
equivalent of 0.1 mSv/yr (10 mrern/yr) (40 CFR 61.92). For all new construction or modifications to 
existing facilities where the estimated effective dose equivalent will exceed 1% of the 0.1 mSv/yr standard, 
an application for approval of construction or modification must be submitted to the appropriate regional 
EPA office under the procedures at 40 CFR 61.07 (40 CFR 61.96[b]). DOE will follow the procedures in 
40 CFR 61 Subparts A and H for any alternative selected for implementation. 

Both radioactive and nonradioactive air emissions from any alternative selected for implementation 
will eventually be covered in the sitewide operating permit for the selected DOE site(s). Operating permits 
are issued by state permitting authorities whose operating permit program has been approved by the EPA 
under the program requirements at 40 CFR Part 70 or by the EPA under regulations to be codified at 
40 CFR Part 71 for states without an approved operating permit program. 
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6.17 Nonradioactive Air Emissions 

Nonradioactive air emissions from any alternative selected for implementation will be emitted in very 
small quantities and are not expected by themselves to trigger any air permit requirements, including 
requirements relating to prevention of significant deterioration permits in attainment areas (40 CFR 52.21) 
and nonattainment permits in nonattainment areas (40 CFR 51.165). 

The EPA's general conformity rule requires that federal agencies prepare a written conformity analysis 
and determination covering compliance with an applicable state implementation plan for proposed activ
ities where the total of direct and indirect emissions of a nonattainment or maintenance criteria pollutant 
caused by the activity will exceed the threshold emission levels shown at 40 CFR 93.153(b). Of the sites 
under consideration in this EIS, the only site that is located in an area that has nonattainment status for a 
criteria pollutant is SNL/NM, which is in an area that is nonattainment for carbon monoxide. The thresh
old emission level for carbon monoxide is 100 tons/yr. Carbon monoxide emissions from the SNL/NM 
Mo-99 production alternative would be below this level. Consequently, a conformity analysis and deter
mination is not required. 

6.18 Liquid Discharges to the Ground or Publicly Owned 
Treatment Works 

Liquid wastes will normally be solidified and treated and disposed of consistently with the waste 
management procedures identified in Section 6.13. When possible, wastewater will be decontaminated 
and reused. Wastewater that is not solidified or reused will be treated to remove radionuclides. For all but 
the no action alternative, some wastewater containing small residual quantities of radionuclides after treat
ment will require periodic disposal to the ground, a publicly owned treatment works, or both. Any dis
charge of contaminated wastewater to the ground will comply with any applicable state or local permit 
requirements and applicable DOE directives including DOE Order 5400.5 ("Radiation Protection of the 
Public and the Environment") and DOE Order 5480.4 ("Environmental Protection, Safety, and Health 
Protection Standards.") Any discharge of contaminated wastewater to a publicly owned treatment works 
will comply with applicable DOE directives and the EPA regulations at 40 CFR 403 concerning pretreat
ment requirements for discharges to such treatment works. 

6.19 Special Requirements for Targets Supplied to DOE 
by a Private Vendor 

The DOE is considering contracting with a private vendor to supply targets for use in a DOE reactor. 
Permit and license requirements applicable to such a private vendor would differ somewhat from those 
affecting target fabrication at a DOE facility. 
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A private vendor supplying targets to DOE would need to be licensed by the NRC (1 0 CFR 70.3) or 
an Agreement State, if the target fabrication facility is located in an Agreement State and the quantity of 
highly enriched uranium used in the target manufacturing process is insufficient to form a critical mass 
(10 CFR 150.10, 150.11). Conditions for approval of a li':(Onse application are listed at 10 CFR 70.23. 
Radiation exposure to occupational workers and the public as a result of target fabrication activities would 
need to be in compliance with the NRC requirements at 10 CFR 20 or comparable Agreement State 
requirements. All transportation of targets to the DOE irradiation facility would need to be in compliance 
with the NRC packaging requirements at 10 CFR 71 and all applicable DOT requirements. Low-level 
radioactive waste generated by the private vendor would be shipped to a commercial low-level waste 
disposal site licensed by the NRC under the requirements at 10 CFR 61 or by an Agreement State. 

6.20 Environmental Review and Consultation 

Preparation of the MIPP-EIS was coordinated with other governmental agencies to integrate the NEPA 
process and to comply with other environmental review requirements in accordance with DOE's NEPA 
regulations, the Council on Environmental Quality regulations, and other statutes, such as the Fish and 
Wildlife Coordination Act (16 USC 661 et seq.), the National Historic Preservation Act of 1966 (16 USC 
470 et seq.), and the Endangered Species Act of 1973 (16 USC 1531 et seq.). 

Copies of the Draft EIS were sent to appropriate Native American tribes, and Federal, state, county, 
and city agencies, as well as advisory groups. Copies were also sent to all other agencies and persons who 
have requested them. Recipients of copies of the Draft EIS included, but were not necessarily limited to, 
the following organizations or groups: 

Native American Groups 

• Cochiti Pueblo 

• Isleta Pueblo 
• Jemez Pueblo 

• Nambe Pueblo 

• Picuris Pueblo 
• San Felipe Pueblo 

• San Ildefonso Pueblo 

• San Juan Pueblo 
• Sandia Pueblo 

• Santa Clara Pueblo 

• Santo Domingo Pueblo 

• Taos Pueblo 
• Tesuque Pueblo 
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Federal Agencies 

• U.S. Air Force, Kirtland Air Force Base 
• U.S. Department of the Interior, U.S. Fish and Wildlife Service 

- Boise Field Office 
- Cookeville Field Office 

- New Mexico Ecological Services State Office 
• U.S. Environmental Protection Agency 
• U.S. Food and Drug Administration 

State Agencies 

• Idaho Department of Fish and Game 

• State of New Mexico Department of Public Safety 
• State of New Mexico Environment Department 
• State of New Mexico Energy, Minerals and Natural Resources Department 
• State of New Mexico Department of Fish and Game 
• State of Tennessee Department of Environment and Conservation 
• State of Tennessee Department of Economic and Community Development 
• State of Idaho Department of Health and Welfare 
• Tennessee Wildlife Resources Agency 
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7.0 Glossary of Terms 

In this section, glossary terms are defined in the context used in this FEIS. 

6-day curie. The conventional unit defined as the amount of radioactivity that will result in 1 curie 
remaining after a 6-day period of decay. 

accelerator. A device for imparting kinetic energy to charged particles, such as electrons, protons, 
deuterons, and helium ions. Common types of accelerators are the cyclotron, synchrotron, synchro
cyclotron, betatron, linear accelerator, and Van de Graff electrostatic generator. 

activity (radioactivity). Activity is a measure of the quantity of a radioactive substance. The SI unit of 
measure is the becquerel (Bq), which is equal to one disintegration (nuclear transformation) per second. 
The common unit of activity is the curie (Ci) which is equal to 37 billion disintegrations per second - this 
number of disintegrations is approximately the disintegration rate of one gram (0.04 oz) of radium from 
which the original definition came. One Ci equals 3.7 x 1010 Bq and is the unit of activity used in this 
Environmental Impact Statement (EIS). 

aerosolize. The process of converting a solid or a liquid into a gaseous suspension of fine particles (an 
aerosol). 

air lock. An intermediate chamber between the outer air and a working chamber, generally for the 
purpose of accommodating transfer of materials while maintaining chamber isolation. 

air quality. The quality of air as determined by comparison of the quantity of pollutants in the air with 
applicable standards. 

air quality standards. The prescribed quantity of pollutants in the outside air that cannot be exceeded 
legally during a specified time in a specified area. 

alluvium. Clay, silt, sand, gravel, or similar material deposited by running water. 

ambient air. The surrounding atmosphere, usually the outside air, as it exists around people, plants, and 
structures. It is not the air in immediate proximity to emission sources. 

aqueous. Relating to or resembling water. 

aquifer. A water-bearing stratum of permeable rock, sand, or gravel. 
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aquitard. A bed of low permeability adjacent to an aquifer; may serve as a storage unit for ground water, 
although it does not yield water readily. 

as low as reasonably achievable (ALARA). An approach to radiological control to manage doses 
(individual and collective) received by the work force and to the general public at levels as low as is 
reasonable, taking into account social, technical, economic, practical, and public considerations. As 
normally used in this document, ALARA is not a dose limit, but a process with the objective of attaining 
doses as far below the applicable controlling limits as is reasonably achievable, taking into account social 
and economic considerations. 

attainment area. An area considered to have air quality as good as, or better than, the national ambient 
air quality standards, as defined in the Federal Clean Air Act. An area may be an attainment area for one 
pollutant and a non-attainment area for others. 

background radiation. Radiation resulting from cosmic rays entering from space and from naturally 
occurring radionuclides of cosmic or primordial origin. Background radiation varies with location, 
depending on altitude and natural radioactivity present in the surrounding geology. Background radiation 
sometimes includes that from worldwide fallout from weapons testing (about 4 mrem/yr), but is not 
included in this FEIS. 

beryllium (Be). A rare metal (average atomic mass of about 9 atomic mass units) used most commonly in 
the manufacture of beryllium-copper alloys for numerous industrial and scientific applications. It is on the 
EPA's list of priority metals for hazardous air pollutants. 

bound, bounding. A description of the evaluation process .that provides a reasonable upper limit to 
potential consequences or impacts. 

breccia. A coarse-grained rock composed of angular broken rock fragments held together by a naturally 
occurring mineral cement. 

°C. Degree Celsius. oc = 5/9 x CF- 32). 

cancer. Any malignant new growth of abnormal cells or tissue. 

charcoal filter. Used to trap fission product gases from nuclear reactors and radiochemical operations. 
These filters, also known as activated-carbon absorbers, are made of tightly packed beds of absorbent 
carbon granules. 

Ci. See curie. 

collective dose. The sum of the individual doses to all members of a specific population. 
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concentration. The amount of a substance contained in a unit quantity (mass or volume) of a sample. 

conglomerate. A coarse-grained sedimentary rock composed of rounded fragments larger than 2 mm 
(0.08 in.) in diameter set in fine-grained sand or silt. It is commonly cemented naturally by a mineral 
cement. 

control rod. Any rod used to control the reaction rate in a nuclear reactor, typically by absorption or 
reflection of neutrons. 

core. In a nuclear reactor, the region containing the fissionable material. The body of fuel or moderator 
and fuel in a nuclear reactor. 

criteria pollutants. Six pollutants (ozone, carbon monoxide, total suspended particulates, sulfur dioxide, 
lead, and nitrogen oxide) known to be hazardous to human health and for which the EPA sets National 
Ambient Air Quality Standards under the Clean Air Act. 

criticality. A state in which a self-sustaining nuclear chain reaction is achieved. 

cumulative impacts (effects). The sum of environmental impacts, by category, for past, proposed, and 
reasonably foreseeable future actions. 

curie (Ci). A unit of radioactivity equal to 37,000,000,000 (3.7 X 1010
) disintegrations per second. 

dBA. Decibel on the A-weighted scale (see decibel and decibel, A-weighted). 

decibel. An expression of sound pressure level that is referenced to a pressure of 10 micropascals 
expressed on a logarithmic scale, 1 dB = 20 log10 (p/20), where p is the sound pressure in micropascals. 
Twenty micropascals approximates the minimum audible sound pressure level in humans (see also decibel, 
A-weighted). 

decibel, A-weighted. The A-weighted decibel (dBA) is an expression of adjusted pressure levels by 
frequency that accounts for human perception of loudness. Consequently, dB A is most often used when 
evaluating human noise disturbance. For example, at a frequency of 500Hz, 60 dB are reduced by 3.2 dB 
to give an A-weighted pressure level of 56.8 dBA. Lower frequencies are reduced more because they are 
less of an annoyance to humans, and higher frequencies are reduced less because they are more of an 
annoyance (see also decibel). 

decay, radioactive. The spontaneous transformation of an unstable atom to a lower, more stable energy 
state, often with the emission of particulate or electromagnetic radiation (alpha, beta, gamma, or 
x-radiation). 
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decommission. To formally remove a facility, or facilities, from service. 

decontamination. Process of removing radioactive contamination and materials from personnel, 
equipment, or areas. 

depleted uranium. A mixture of uranium isotopes where uranium-235 represents less than 0.7% of the 
uranium by mass. 

dose (radiation dose). In terms of public health and safety, radiation dose is a measure of the amount of 
ionizing radiation absorbed by the body or body tissue. The unit of absorbed dose in SI units is the gray 
(Gy) and is equal to the deposition of one joule of energy per kilogram of tissue and in common units is the 
rad, which is equal to the deposition of 100 ergs per gram of tissue. 

Various forms of radiation have different impacts on tissues and different tissues have different responses 
in terms of overall impact on the body. The source of radiation may originate outside the body, or inside 
the body as a result of inhalation, ingestion, adsorption, or injection. Adsorbed dose by itself is generally 
not sufficient as a measure of detriment or impact. As a consequence, a total effective dose equivalent 
(TEDE) has been defined to take into account these differences and which yields a single risk-based value. 
Typically, TEDE, as used in this FEIS, includes the 50-yr committed dose from radionuclides internal to 
the body and the radiation dose received from external sources from one year's exposure (multiple expo
sures and cumulative dose are taken into account as appropriate). The special name of the unit of total 
effective dose equivalent is the sievert (Sv) in SI units and the rem in common units. One Sv equals 
100 rem. (The fundamental units of effective dose equivalent are such that one sievert is equal to one 
joule of energy per kilogram of absorbing medium). 

Typically, the TEDE (usually referred to simply as dose in this FEIS) is calculated for a maximally 
exposed individual (MEl) and for populations of interest. The MEl is that hypothetical individual who, 
by virtue of food consumption patterns, place of residence, etcetera, tends to receive the maximum dose 
for a given release of radionuclides to air, water, or ground. In this FEIS, the MEl dose is reported in rem 
or mrem (one-one thousandth of a rem). Population doses are based on doses to individuals using more 
typical assumptions for exposure and intake. The doses for individual members of the population are 
added together to obtain the collective dose to the population. In this EIS, population dose is reported in 
person-rem. 

dose equivalent. Some types of radiation, such as neutron and alpha, deposit their energy more densely in 
affected tissue than gamma radiation and, thereby, cause more damage to tissue. This term, measured in 
units of rem, is used to take into account this difference in tissue damage. The units of dose equivalent are 
the rem and sievert (Sv) (see dose). 

dose rate. The radiation dose delivered per unit time (for example, rad!h). 

dosimeter. Instrument used to detect and measure an accumulated dosage of radiation. 
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ecology. The science dealing with the relationship of all living things with each other and with the 
environment. 

ecosystem. A complex of the community of living things and the environment forming a functioning 
whole in nature. 

effective dose equivalent. A concept used to estimate the biological effect of ionizing radiation. It is the 
sum over all body tissues of the product of absorbed dose, the quality factor (to account for the different 
penetrating abilities of the various types of radiation), and the tissue weighing factor (to account for the 
different radiosensitivity of the various tissues of the body) (see dose). 

effluent. Typically, liquid released from process control. 

EIS. Environmental impact statement; a document required by Council on Environmental Quality reg
ulations for implementing the procedural provisions of the National Environmental Policy Act (NEPA) 
of 1969, as amended, for proposed major federal actions involving potentially significant environmental 
impacts. 

element. One of the known chemical substances that cannot be divided into simpler substances by chem
ical means. All isotopes of an element have the same atomic number (number of protons) but have a dif
ferent number of neutrons, and thus different atomic weights. 

emission standards. Legally enforceable limits on the kinds and quantities of air contaminants that can be 
emitted into the atmosphere. 

endangered species. Any species that is in danger of extinction throughout all or a significant portion of 
its range, other than the Class Insecta determined by the Secretary to constitute a pest whose protection 
under the provisions of the Endangered Species Act would present an overwhelming and overriding risk to 
man .. 

enriched uranium. Uranium in which the abundance of the U-235 isotope is increased above the natu
rally occurring amount of 0.71 %. 

environment. The sum of all external conditions and influences affecting the life, development, and 
ultimately the survival of an organism or ecological community. 

environmental monitoring. The act of measuring, either continuously or periodically, some quantity 
of interest, such as radioactive material in the air. 

ephemeral stream. A stream carrying water only during and immediately after periods of rainfall or 
snowmelt. 
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epicenter. The point on the earth's surface directly above the focus of an earthquake. 

erosion. A general term for the natural processes by which earth materials are loosened, dissolved, or 
worn away and moved from one place to another. Typical processes are wind and water as they carry 
away soil. 

eutectic. An alloy or solution that has the lowest possible constant melting point. 

extraction. First step performed in the chemical separation of the molybdenum-99 from the other fission 
products that are produced during the irradiation of uranium-235. Additional chemical separations are 
then performed to purify the molybdenum-99 product. 

°F. Degree Fahrenheit. °F = (°C X 9/5) + 32. 

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. 

fission. Splitting of a heavy nucleus into two approximately equal parts (rarely three unequal parts), which 
are nuclei of lighter elements accompanied by the release of energy and generally one or more neutrons. 
Fission can occur spontaneously or can be induced by nuclear bombardment. 

fissionable. Atoms capable of being split or divided (fissioned) by the absorption of thermal neutrons. 
The most common fissionable materials are uranium-233, uranium-235, and plutonium-239. 

fission products. Nuclides resulting from the fission process. 

forb. A general term for a weed or broad leaf flowering plant as distinguished from grasses and sedges. 

formation. A body of rock identified by lithic characteristics and stratigraphic position. Formations may 
be combined into groups or subdivided into members. 

fuel meat. The portion of the fuel that will fission. 

gamma radiation. Short wavelength electromagnetic radiation (photons of nuclear origin with a range of 
wave lengths from about 10·8 to 10·11 em (0.01 to 10 MeV), emitted from the nucleus of an atom. 

GENII. A computer program used to estimate doses to individuals and populations from releases of 
radioactive materials. 

geology. The science that deals with the earth; the materials, processes, environments, and history of the 
planet, especially the lithosphere, including the rocks, their formation, and structure. 
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glove box. A sealed box with gloves attached and passing through openings into the box, so that workers 
can handle materials inside without inhalation of contaminants. 

gram (g). One !-thousandth of a kilogram, nearly equal to the mass of one cubic centimeter of water. 

ground water. All subsurface water, especially the part that is in the zone of saturation. 

habitat. The part of the physical environment in which a plant or animal lives. 

half-life (radiological). The time in which half the atoms of a radioactive substance disintegrate to 
another nuclear form. Half-lives vary from small fractions of a second to billions of years. 

halogen. Elements of chemical group VII (that is, having a valence shell that lacks one electron). These 
chemically reactive elements include fluorine, chlorine, bromine, iodine, and astatine. 

hazardous waste. Waste that contains hazardous constituents but no radionuclides. Hazardous waste is 
generated at most U.S. Department of Energy installations in a variety of quantities and forms. For the 
most part, hazardous waste is sent to commercial treatment and disposal facilities. 

high efficiency particulate air (HEPA) filter. Disposable, extended pleated-medium dry-type filter with: 
1) a rigid casing enclosing the full depth of the pleats, 2) a minimum particle removal efficiency of 99.97% 
for thermally generated monodisperse dioctyl phlatate (DOP) smoke particles with a diameter of 
0.3 micrometer, as measured in the laboratory, and 3) a maximum pressure drop of l-in. water gauge 
when clean and operated at its rated airflow capacity. 

high-level waste. The highly radioactive waste material that results form 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 other highly radioactive material that the U.S. Nuclear 
Regulatory Commission, consistent with existing law, determines by rule requires permanent isolation. 

hot cell. A heavily shielded room in which highly radioactive materials can be handled, generally by 
remote control. 

intensity (earthquake). A numerical rating used to describe the effects of earthquake ground motion on 
people, structures, and the earth's surface. The numerical rating is based on an earthquake intensity scale 
such as the modified Mercalli Scale commonly used in the United States. 

interbed. A typically thin bed of one kind of rock material occurring between or alternating with beds of 
another material. 
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ion. An atom or molecule that has gained or lost one or more electrons to become electrically charged. 

ionizing radiation. Any electromagnetic or particulate radiation capable of producing ions, directly or 
indirectly, during its passage through matter. 

irradiation. Exposure to radiation; typically exposure to neutron radiation that might be present near or 
within the core of a nuclear reactor. 

isomer. An isomer is simply an isotope with additional energy in the nucleus. Most isomers decay and 
keep the same number of protons and neutrons in the nucleus, thereby retaining their isotopic status, but 
with less energy in the nucleus. Some isomers undergo beta decay, thereby changing both their isotopic 
and elemental status. 

isotope. One of several nuclides having the same number of protons in their nuclei, and hence having the 
same atomic number, but differing in the number of neutrons, and therefore in the mass number (such as, 
uranium-235, uranium-238, thus isotopes of uranium). 

lacustrine. Belonging to or produced by lakes. 

laser. A device for generating coherent electromagnetic radiation in the ultraviolet, visible, or infrared 
regions of the spectrum. 

latent cancer fatalities. Deaths ultimately caused by a radiation-induced cancer. The cancer becomes 
evident years after the radiation exposure. Latent cancer fatalities can be calculated for the public by using 
the risk conversion factor of 5 x 1 o-4 deaths per person-rem. In the tables in this document, latent cancer 
fatalities less than one in a population are shown as "none" followed by the actual calculated value (in 
parentheses). 

light water . ordinary water. 

linear accelerator . A device in which atomic particles travel in a straight line as their velocity is 
increased. A particle accelerator that accelerates electrons, protons, or heavy ions in a straight line by 
the action of alternating voltages. 

liter. A unit of volume equivalent to 1.057 U.S. quarts. 

low-income community. A community where 25% or more of the population is identified as living in 
poverty. 

Volume I, MIPP- EIS 7.8 Glossary of Terms 



low-level mixed waste. Waste that includes low-level waste that also is contaminated with hazardous 
constituents regulated under Subtitle C of the RCRA. Until the late 1980s most low-level mixed waste 
was routinely disposed of by shallow land burial. Low-level mixed waste is currently not disposed of by 
the U.S. Department of Energy. It can however, be stored for 1 year in facilities that meet specified 
requirements. 

low-level waste. All radioactive waste not classified as high-level waste, mixed waste, and transuranic 
waste. Low-level waste ranges from low-activity waste that can be disposed of by shallow land disposal 
techniques to high-activity waste that requires disposal techniques providing greater confinement. Low
level waste is disposed of at Savannah River Site, Oak Ridge Reservation, Idaho National Engineering 
Laboratory, the Nevada Test Site, Los Alamos National Laboratory, and Hanford. 

maximally exposed individual (MEl). A hypothetical individual who, by virtue of location and lifestyle, 
receives the maximum exposure to effluent from a facility. 

medical isotope. A radioactive isotope that is used for the purpose of medical treatment or diagnosis. 
Some medical isotopes are technetium-99m, iodine-125, iodine-131, xenon-133, and cobalt-60. These 
isotopes can be prepared into a variety of chemical forms, depending on the specific medical need. 

metastable. Changing readily either to a more stable or less stable condition. 

migration. The movement of a material through the soil or ground water. 

mixed waste. Waste that contains a radioactive component regulated under the Atomic Energy Act and a 
hazardous component regulated by the EPA under the RCRA. 

National Register of Historic Places. A list maintained by the National Park Service of architectural, 
historic, archeological, and cultural sites of local, state, or national importance. 

natural background radiation. Radiation originating from naturally occurring sources. Principal 
sources of background radiation are primordial radionuclides such as uranium, thorium, and potassium-40 
and cosmic radiation. Radiation may be produced or enhanced by man-made means, such as activation or 
nuclear fission. 

NEPA. National Environmental Policy Act of 1969 as amended. 

neutralize. To make chemically neutral, or to adjust the pH to approximately 7. 

noble gas. Elements of chemical group VIII (those having a complete valence shell). These chemically 
inert elements include isotopes of helium, neon, argon, krypton, xenon, and radon, which typically exist as 
gases at normal pressures and temperatures. 
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nonhazardous waste/industrial and sanitary waste solid. Solid sanitary waste (for instance, garbage, 
rubble, or debris) regulated under SubtitleD of the RCRA and liquid sanitary waste regulated under the 
Clean Water Act. Sanitary waste is generated at all U.S. Department of Energy sites and is disposed of 
onsite and offsite at departmental, public, or private facilities. 

North American demand. Term used to define the total demand for medical radioisotopes for the North 
American Continent (including the United States, Canada, and Mexico). This term defines the production 
requirement (approximately 16,400 curies from the reactor) to satisfy 100% of the North American Mo-99 
annual demand. 

NO,. Oxides of nitrogen, primarily nitrogen oxide (NO) and nitrogen dioxide (N02). These oxides are 
produced in the combustion of fossil fuels, and can constitute an air pollution problem. 

nuclear weapon. The general name given to any weapon in which an explosion can result from the 
energy released by reactions involving atomic nuclei, either fission, fusion, or both. 

nuclear stockpile. The total aggregation of the nation's nuclear weapons that are in the custody of the 
U.S. Department of Defense. This quantity is defined in the nuclear weapons stockpile memorandum. 

nuclear reaction. An interaction between a photon, particle, or nucleus and a target nucleus, leading to 
the emission of one or more particles and photons. 

nuclide. A species of atom, characterized by its nuclear constitution (number of protons and number of 
neutrons). 

numerical notation. Various means of expressing numerical values, particularly very large or very small 
values. Examples of types of numerical notation include scientific, exponential, or floating point. (see 
Units of Measure preceding Section 1.0) 

outfall. Place where liquid effluent enter the environment and are monitored. 

oxide. A compound in which an element has chemically combined with oxygen. 

ozone. A molecule of oxygen in which three oxygen atoms are chemically attached to each other. 

particulates. Solid particles and liquid droplets small enough to become airborne. 

perched water. A body of ground water separated from an underlying body of ground water by an 
unsaturated zone. 

perennial stream. A stream that contains water at all times except during extreme drought. 
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permeability. Ability of liquid to. flow through rock, ground water, soil, or other substance. 

person-rem. Unit of collective dose, collective committed effective dos equivalent, etc. 

pH. A measure of the hydrogen ion concentration in aqueous solution. Pure water has a pH of 7, acidic 
solutions have a pH less than 7, and basic solutions have a pH greater than 7. 

physiographic. Pertaining to the physical features of the earth's surface, such as land forms or bodies of 
water. 

PM10• Particulate matter with a 10-micron, or less, aerodynamic diameter. 

pollution. The addition of an undesirable agent to the environment in excess of the rate at which natural 
processes can degrade, assimilate, or disperse it. 

probability. The chance that a given event will occur. 

Puye Formation. A stratigraphic unit composed of basalts, interflow breccias, conglomerates, sandstones, 
and siltstones that underlies Los Alamos National Laboratory. 

rabbit. A mechanical device allowing access to a reactor without shutting it down. 

radiation. The emitted particles or photons from radioactive atoms. Emission and propagation of energy 
through space or through a material in the form of waves; for instance the emission and propagation of 
electromagnetic waves. 

radiation dose. (see dose) 

radioactive waste. Materials from nuclear operations that are radioactive or are contaminated with 
radioactive materials and for which there is no practical use or for which recovery is impractical (see low
level waste). 

radioactive air emissions. Air effluent that contains a radioactive component. 

radioactivity. The property possessed by some elements (such as uranium) of spontaneously emitting 
alpha or beta particles, and sometimes gamma rays by disintegration of the nucleus of the atoms. 

radiography. The technique of producing a photographic image of an opaque specimen by transmitting a 
beam of x-rays or gamma rays through it onto an adjacent photographic film; the image results from 
variations in thickness, density, and chemical composition of the specimen. 
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radioisotope. A radioactive isotope. 

radiological impact. Refers to impacts on human health due to external exposure, or intake of radioactive 

materials into the body. These impacts are typically described in terms of dose, damage to body organs, or 
the induction of cancer. 

radionuclide. A nuclide that is radioactive. 

radiopharmaceuticals. Term used to describe products that include radioactive materials (medical 
isotopes) and are prepared, produced, or packaged by the pharmaceutical industry for use in nuclear 
medicine. 

reactor. A system in which nuclear fission may be sustained in a self-supporting chain reaction. It 

includes fissionable material, such as uranium, and moderating material, such as graphite or water, 

provision for heat removal, and control elements. 

recharge. The processes involved in adding water (that is, rainwater) to an aquifer. 

rem. The common unit of dose equivalent, effective dose equivalent, for a single individual, used in the 
field of radiation dosimetry. 

RIMS. Regional Input-Output Modeling System. A software package produced by the U.S. Department 

of Commerce to evaluate community impacts of economic activities. 

risk. The term risk has many interpretations; however, for present purposes, risk means the product of the 

probability of an event occurring, or the estimated frequency of an event, over the period of interest and the 
consequences of the event, if it were to occur. 

runoff. The portion of rainfall, melted snow, or irrigation water that flows across the ground surface and 
eventually returns to streams. 

seismicity. The relative frequency and distribution of earthquakes. 

shield, shielding. Material used to absorb radiation, thereby reducing its intensity." 

Sievert (Sv). A unit of any of the quantities expressed as dose equivalent. The dose equivalent in sieverts 

is equal to the absorbed dose in grays multiplied by the quality factor (1 Sv = 100 rem). 
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spent nuclear fuel. Fuel that has been withdrawn from a nuclear reactor following irradiation, the consti
tuent elements of which have not been separated by reprocessing, and is typically stored in water pools. 
Most spent fuel is stored in water pools, which requires constant maintenance. Spent fuel requires perma
nent isolation in a geologic repository. 

stabilization. The action of making a material more stable by converting its physical or chemical form or 
placing it in a more stable environment (such as, converting metallic uranium to uranium dioxide). 

steel confinement box. For the purpose of Mo-99 production, a steel confinement box is a box consisting 
of shielding used to protect personnel outside the box from exposure to radiation, manipulators for work
ing inside the box remotely (without handling the materials directly), and a ventilation system that filters 
all air exhausted from the box. 

strata. Layers of rock usually in a sequence. 

stringer. An irradiation container for targets. 

target. Cylindrical sealed elements irradiated in a reactor core for the purpose of generating radionuclides, 
either from fission or by absorption of neutrons (neutron activation). Fission targets contain enriched 
uranium plated on the inner cylinder wall for the purpose of generating numerous radionuclides from 
fission of uranium-235. Absorption (activation) targets contain isotopes by which neutron absorption 
produces the desired radionuclide. 

threatened species. Any species that is likely to become an endangered species within the foreseeable 
future throughout all or a significant portion of its range. 

TEDE. Total Effective Dose Equivalent. (see dose). 

toxicological impact. Impact on human health, due to exposure to, or intake of, chemical materials. 
These impacts are typically described in terms of the damage to organs or the induction of cancer. 

transuranic waste. Material contaminated by emitting transuranic nuclides (atomic number greater than 
92) with half-lives greater than 20 years and in concentrations greater than 100 nanocuries per gram of 
material. 

tritium. A radioactive isotope of hydrogen; its nucleus contains one proton and two neutrons. 

tuff. A type of rock formed of compacted volcanic fragments. 

units of measure. The principal units of measurement used in the FEIS are SI units, a metric system, 
accepted by the International Organization for Standardization as the legal standard at a meeting in 
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Elsinore, Denmark in 1966. SI is the abbreviation for Systeme International d' Unites. In that system, 
almost all units are made up of combinations of six basic units, of which length in meters, mass in kilo
grams, and time in seconds are of importance in this FEIS. 

In this FEIS, values given in SI units are followed by values given in common units in parentheses. 

uranium (U). A heavy (average atomic mass of about 238 atomic mass units), silvery-white metal with 
14 radioactive isotopes. 

x-ray. A penetrating electromagnetic radiation, which may be generated by accelerating electrons to high 
velocity and suddenly stopping them by collision with a target material, or by transition of atoms to lower 
energy states. 
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This list identifies individuals who were principal preparers of and contributors to this Final Environ
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Wade Carroll, Deputy Associate Director, Office of Isotope Production and Distribution, DOE Office of 
Nuclear Energy, Science and Technology, directed its preparation. Michael D. McKinney, of DOE's 
Pacific Northwest National Laboratory (managed by Battelle), provided overall project management and 
document preparation support. Emmett B. Moore was responsible for technical support to Pacific 
Northwest National Laboratory staff working on the FEIS. Glen T. Hanson of Battelle's Albuquerque 
Office provided technical review. 
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Molybdenum-99 Production and 
Separation Performance Characteristics 

Performance Characteristics and Assumptions 

The approach to determine if a facility would be acceptable for molybdenum-99 (Mo-99) generation is 
based on the ability of that facility to irradiate targets, chemically process targets, verify product purity, 
package the product, ship the product, and manage the waste produced from the process. Several parame
ters are not independent, and many are fostered from one primary parameter, which is the integrated target 
power required for 100% production of the domestic demand. 

Approximately 3000 6-day curies per week must reach the pharmaceutical houses for distribution to 
the regional radiopharmaceutical distributors. They, in tum, distribute to the clinics and hospitals using a 
just-in-time distribution method. A 6-day curie (which is an unusual unit of measure) is defined as the 
amount of material that will result in 1 curie of material remaining after a 6-day (144-h) decay. Therefore, 
approximately 13,600 actual curies must reach the pharmaceutical houses each week to achieve the 3000 
6-day curie requirement. 

To determine the number of curies removed from the reactor, an assessment must be made regarding 
the time required to move material from the reactor and deliver the extracted product to the pharmaceutical 
house. After a target is removed from the reactor, it must cool radioactively to reduce the total radiation. 
Time is required to transport the target to the processing facility, to remove the target from the transporter 
shield into the processing hot cell, to process the target material, to package the processed material, and to 
ship the material to the city of destination(s). Time is also required to transport the material from the 
airport to the pharmaceutical company. 

Assuming 1 h to remove the target, 6 h to radioactively cool, 2 h to load in the transport assembly and 
transport to the hot cells, 1 h to unload from the transport cask to the hot cell, 8 h to process, 1 h to sample 
for purity and package, 1 h for ground transportation, 8 h for air transport, and another hour for ground 
transportation at the pharmaceutical city, a total of 29 h is achieved. No contingency is assumed in this 
estimate. 

The chemical separation process is not perfect. Discussions with various chemists at Battelle and with 
John Brasier of Idaho National Engineering Laboratory (INEL), who has performed the process, indicate 
the separation process should produce approximately a 95% yield. This yield would increase the inte
grated target power required to produce 100% of the U.S. demand. 

Very simplistic calculations can show that if a 95% process yield is assumed and the time described is 
24 h, the integrated target power must be 460 kW. The same yield assumption and 36 h yield 521 kW, and 
30 h requires 490 kW of integrated target power. A total of 30 h and 490 kW of integrated target power is 
considered the reasonable time and power to be assumed in assessing the various facilities. 
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The power in a single target is not very flux dependent, in that increased uranium loading in the target 
can adjust the target power to the level desired. The increased loading could probably be performed, 
within certain bounding values, during electroplating. The limiting consideration for single target power 
is the ability of the facility to thermally cool the target. The heat flux from a single target is approximately 
2.19 watts/cm2 per kW of target power. For comparison a commercial BWR pin, at the maximum licensed 
linear heat generation rate, is approximately 100 watts/cm2• 

The process waste generation, by volume, is a function of the number of targets required to produce 
the full U.S. demand. If a given facility can run at higher target powers, the volume of process waste 
generated decreases. However, target power also impacts hot cell operation. Hot cells are licensed to 
handle certain curie contents, usually at a specified level of emitted gamma energy. Some cells could 
process several high powered targets at once. Certain other cells may be capable of processing only a 
single target, and may require additional cooling time in excess of 6 h to be capable of processing a single 
high power target. 

A rough calculation based on American National Standards Institute (ANSI) decay heat standards, and 
collaborated by ORIGEN calculations, indicate the following approximate relationship. For a target after 
a 6-day irradiation, the total activity, in curies, per kW of target power versus cooling time is given by the 
following approximating polynomial: KCi/KW = 1.141-0.0905(t) +0.00375(e) where tis in hours. 
This calculation yields the following approximate values: 4 h-0.84KCi/KW, 6 h-0.73KCi/KW, 
8 h-0.66KCi/KW, 10 h-0.61KCi/KW, and 12 h-0.595KCi/KW. For example, a 20 kW target allowed 
to cool for 8 h contains approximately 13,200 total curies. This total impacts the number of targets that 
can be processed in a single batch, and must be assessed on a site-by-site basis. 

Reactor fuel utilization must be considered. The fuel burned to produce the neutrons required for 
target irradiation is basically encapsulated radioactive material. Nuclear fuel has the fission products 
contained within the cladding, and is special in radioactive material handling. It is advantageous to burn 
less fuel to produce the neutrons required for irradiation of the targets. 

The site's ability to handle waste streams must be considered. The additional impact that production of 
Mo-99 would have on the site waste handling process must be considered. Shipping of waste must also be 
considered. It is advantageous to dispose of waste at the same site where the waste is produced, precluding 
the necessity of waste shipping. 

Irradiation time has a strong effect on specific activity. All of the molybdenum isotopes from Mo-95 
to Mo-100 are produced from fission. Because of the removal coefficient of Mo-99, effectively a 4-day 
exponential lifetime, it equilibrates rapidly. The other molybdenum isotopes produced from fission 
continue to build, making the Mo-99 curie content per gram of molybdenum material decrease with 
increased irradiation times. Long irradiation times driven by schedule needs are clearly disadvantageous. 

Part, or all, of the above issues were considered when assessing the viability of a particular option. 
These issues were not pursued in great depth. Detailed technical considerations of the items were not 
performed as a function of the selection criteria, but rather a qualitative assessment for reasonability was 
performed. 
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Cintichem Process Description 

Target Fabrication. Target elements are manufactured by electroplating the inner wall of a stainless 
steel tube with 20 g of enriched uranium oxide. The target cylinder is then evacuated, back-filled with 
helium and the end fittings are welded onto the target body. 

Target Irradiation. Targets are placed in the reactor's central core region (or appropriate flux trap) 
and irradiated around the clock for approximately 7 days. Targets are loaded and removed from the core 
on a staggered schedule to assure daily (or frequent periodic) batches of isotopes for processing. They are 
then transferred to a hot cell facility for chemical separation. 

Chemical Separation and Purification. The chemical recovery of Mo-99 from the targets proceeds 
only after a minimum decay period of approximately 6 h. The steps in the process include the dissolution 
of the uranium coating, the separation of the molybdenum from other fission products, and the purification 
of the molybdenum. 

Dissolution of the Uranium Coating. A manifold and cold trap are installed to recover the noble 
gases and iodine from the target fill gas. The manifold and cold trap are then removed and an acid solution 
is added to dissolve the uranium coating. The targets are rotated and heated to aid dissolution. At this 
point, the manifold, cold trap, and an iodine trap are reinstalled to recover the iodine and remaining gases. 
These items are then sent to xenon and iodine recovery cells. The liquid remaining (the target solution) is 
drained into a container. The target solution then contains approximately 92 g of fission products, target 
fuel, and acid solution. 

Separation of the Molybdenum from Other Fission Products. A series of steps is conducted to 
place molybdenum in the form of solid molybdenum oxide. First, rinse water is added to the target and 
drained into the container of target solution. The target is then placed into a low activity disposal 
container. 

A series of chemicals is added to the target solution. These chemicals are listed in the order of addi
tion: 4 g of iodine carrier, 0.51 g nitric acid and 0.01 g silver nitrate (mixed), 1 g hydrochloric acid, 1 g 
molybdenum carrier, 1 g potassium permanganate solution, 1 g rhodium carrier solution 0.7 g, ruthenium 
carrier solution, and 20 g of benzoin alpha oxime solution. The target solution is agitated after the addition 
of each chemical. The total volume of the target solution and molybdenum precipitant at the end of this 
process is 147 g. 

The target solution is then poured through a molybdenum precipitant into another container. The 
empty target solution container is cleaned with 20 g of sulfuric acid cleaning solution, which is then again 
poured though the molybdenum precipitant, and into the container with the target solution. This procedure 
is repeated three times and the empty target solution container is sent to a low activity disposal container. 

Molybdenum precipitant in rinsed with 10 g sulfuric acid cleaning solution and drained into an acid 
wash container. The solution in the acid wash container is poured into the molybdenum precipitant and 
then drained back into the same container. This acid wash container is then sent to low activity disposal. 
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Purification of Molybdenum. Molybdenum precipitant is injected with 10 g of molybdenum 
suspension solution and drained into a new container. This solution is poured through an ion resin 
exchange filter and back into the new container. The ion resin exchange filter is sent to low activity 
disposal containers. The container with the molybdenum is then ready to send to the pharmaceutical 
shipment cask. 
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8.1 Transportation 

This appendix evaluates the transportation impacts associated with the production of medical isotopes. 
The alternatives evaluated have been described in Section 3. Potential transportation impacts could 
include external radiation exposures during routine transport and internal and external exposures due to 
vehicular accidents that result in a release of radioactive materials. Nonradiological impacts from routine 
and vehicular accidents are also addressed. The nonradiological routine impacts are due to pollutants 
emitted by the transport vehicles and the vehicular accident impacts are due to traumatic fatalities. 

For each alternative, the routine and accidental radiological and nonradiological impacts associated 
with transporting unirradiated targets from the target fabrication site to the reactor; transporting irradiated 
targets from the reactor to a processing facility for separation; and transporting the separated medical 
isotope from the processing facility to the pharmaceutical distributor were evaluated. Impacts associated 
with transporting the wastes generated during processing were also addressed. The impacts of transporting 
spent nuclear fuel are not addressed, because each of the reactor facilities has available spent fuel storage 
capacity (see Section 5.14). Therefore, no near term impacts are associated with the transport of spent 
nuclear fuel from the reactor facilities to an interim or permanent offsite storage facility. The environ
mental impacts of managing DOE's spent nuclear fuel inventory are addressed in Massey and Coats 
(1995). 

8.1.1 Methods and Assumptions 

The following sections describe the methods and assumptions used to evaluate potential impacts of 
each of the medical isotope alternatives. The analysis focuses on the activities associated with transporta
tion of the unirradiated and irradiated targets, medical isotopes, and process waste. 

6.1.1.1 Shipping Scenarios 

A total of five transportation scenario alternatives are addressed in this evaluation. The alternatives, 
based on handling or operation location, are shown in Table B-1. It was assumed that all overland trans
portation would be performed by truck. For example, unirradiated targets would be transported from the 
fabrication facility to the irradiation facility by truck and final product would be transported to and from 
the airport by truck. For all alternatives, it was assumed that maximums of 52 target shipments/yr and 
1140 purified medical isotopes shipments/yr would be required to meet the demand, (that is, 100% of the 
U.S. market). Of the 1140 shipments, 1035 shipments would contain 3 packages each of Mo-99, 
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Table B-1. Transport Scenarios Based on Handling or Operation Location 

Target Target Final Destination Airport 
Fabrication Irradiation Separations Airport (Distributor) 

LANL LANL LANL Albuquerque Boston, MA 
International (DuPont-Merck) 
Airport 

Chicago, IL 
(Amersham Mediphysics) 

St. Louis, MO 
(Mallinckrodt Medical) 

Ottawa, Canada 
(Nordion) 

LANL/SNLINM SNLINM SNLINM Albuquerque Same as Above 
International 
Airport 

ORNL ORNL ORNL McGhee Tyson Same as Above 
Airport 

INEL INEL INEL Idaho Falls Same as Above 
Airport 

LANL- Los Alamos National Laboratory ORNL - Oak Ridge National Laboratory 
SNUNM- Sandia National Laboratories/New Mexico INEL- Idaho National Engineering Laboratory 

xenon-133, and iodine-131, and 105 shipments would contain 3 packages of iodine-125. It was also 
assumed, based on the total number of targets shipped and that a representative waste cask would contain 
processing waste from 14 irradiated targets, a maximum of 90 waste shipments would be made per year. 

The following paragraphs describe each of the scenarios based on target fabrication, irradiation and 
separations location, and final destination. Most flights would require connecting flights between the 
original airport and the destination airport. The transportation scenarios from the final destination (airport) 
to the distributor are common to all alternatives and are discussed only in the initial alternative. 

Los Alamos Target Fabrication, Irradiation, Separations, and Shipments from Albuquerque 
International Airport. This scenario assumes the targets would be fabricated at LANL in the Chemistry 
and Metallurgy Research Facility located in TA-3 and transported approximately 6.5 km (4 mi), via truck 
on existing site roads, to the Omega West Reactor located in TA-2. Following irradiation in the Omega 
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West Reactor, the targets would be transported via truck to the Chemistry and Metallurgy Research 
Facility, using the same route, for separation and purification of the medical isotopes. Waste generated 
during separation is assumed to be low-level solid waste, and would be transported approximately 8 km 
(5 mi) to an onsite disposal facility in TA-54. 

The purified medical isotopes would be packaged and transported by truck to Albuquerque 
International Airport for transport to DuPont-Merck, Amersham Mediphysics, Mallinckrodt Medical, or 
Nordion. The total shipping distance from TA-3 to Albuquerque International Airport is approximately 
153 km (95 mi). Of the total distance, 18 km (12 mi) are on existing site roads, and the remaining 135 km 
(83 mi) are on public roadways. 

For shipments to DuPont-Merck, the nearest commercial airport is Logan International in Boston, 
Massachusetts. The total flight distance from Albuquerque International Airport to Logan International is 
approximately 3200 km (1970 mi). The package containing the purified medical isotopes would be trans
ferred to a truck and transported 35 km (22 mi) to the DuPont-Merck facility located in Billerica, 
Massachusetts. 

For shipments to Amersham Mediphysics, the nearest commercial airport is O'Hare in Chicago, 
Illinois. The total flight distance from Albuquerque International Airport to O'Hare is approximately 
1800 km (1120 mi). The package containing the purified medical isotopes would be transferred to a truck 
and transported 32 km (20 mi) to the Amersham Mediphysics facility located in Arlington Heights, Illinois. 

For shipments to Mallinckrodt Medical, the nearest commercial airport is St. Louis International in 
St. Louis, Missouri. From Albuquerque International Airport to St. Louis, the total flight distance is 
approximately 2200 km (1350 mi). The package containing the purified medical isotopes would be trans
ferred to a truck and transported 13 km (8 mi) to the Mallinckrodt facility located in Hazelwood, Missouri. 

For shipments to Nordion, the nearest commercial airport is Ottawa, Canada. It was assumed that 
shipments to Nordion would be from Albuquerque International Airport to a distribution hub and at the 
hub the isotope packages would be transferred to a plane departing for Ottawa, Canada. The estimated 
total flight distance is approximately 3000 km (1872 mi). At the Ottawa airport, the package would be 
transferred to a truck and transported to Nordion. The air transport portion of this alternative is similar 
(approximately the same distance) to the DuPont-Merck alternative and was not specifically evaluated. 
That is, the expected impacts would be similar to the impacts associated with delivery of the isotopes to 
Logan International. 

Los Alamos Target Fabrication, Sandia National Laboratories Irradiation, Separations, and 
Shipments from Albuquerque International Airport. This scenario assumes the targets would be 
fabricated at LANL in the Chemistry and Metallurgy Research Facility located in TA-3 and transported 
approximately 176 km (110 mi), via truck on existing LANL and Sandia National Laboratories/New 
Mexico (SNL/NM) site roads (28 km [17 mi]) and public roads (148 km [92 mi]), to the SNLINM Annular 
Core Research Reactor. Following irradiation in the Annular Core Research Reactor, the irradiated targets 

Appendix B B.3 Volume/, MIPP- EIS 



would be transferred to the adjacent SNL/NM Hot Cell Facility, for separation and purification of the 
medical isotopes. The Annular Core Research Reactor and the Hot Cell Facility are located in Technical 
Area V. Waste generated during separation is assumed to be low-level solid waste and would be trans
ported approximately 1099 km (683 mi) to the Nevada Test Site for disposition. 

The purified medical isotopes would be packaged and transported by truck to Albuquerque 
International Airport for transport to DuPont-Merck, Amersham Mediphysics, or Mallinckrodt Medical. 
The total shipping distance from Technical Area V to Albuquerque International Airport is approximately 
17 km (11 mi). Of the total distance, 9 km (6 mi) are on existing site roads, and the remaining 8 km (5 mi) 
are on public roadways. 

For shipments to DuPont-Merck, Amersham Mediphysics, Mallinckrodt Medical, and Nordion the air 
transportation routes and final destinations (airports) would be the same as discussed previously for LANL. 
Transportation of the package containing the purified medical isotopes to the distributors from the destina
tion airport would also be the same as for shipments from LANL. 

Sandia National Laboratories Target Fabrication, Irradiation, Separations, and Shipments 
from Albuquerque International Airport. This scenario assumes the targets would be fabricated at the 
SNLINM in the Hot Cell Facility located in Technical Area V and transferred to the Annular Core 
Research Reactor, also located in Technical Area V. Following irradiation in the Annular Core Research 
Reactor, the irradiated targets would be returned to the adjacent Hot Cell Facility, for separation and 
purification of the medical isotopes. Waste generated during separation is assumed to be low-level solid 
waste and would be transported approximately 1099 km (683 mi) to the Nevada Test Site for disposition. 

The purified medical isotopes would be packaged and transported by truck to Albuquerque 
International Airport for transport to DuPont-Merck, Amersham Mediphysics, or Mallinckrodt Medical. 
The total shipping distance from Technical Area V to Albuquerque International Airport is approximately 
17 km (11 mi). Of the total distance, 9 km (6 mi) are on existing site roads, and the remaining 8 km (5 mi) 
are on public roadways. 

For shipments to DuPont-Merck, Amersham Mediphysics, Mallinckrodt Medical, and Nordion, the air 
transportation routes and final destinations (airports) would be the same as discussed previously for LANL. 
Transportation of the package containing the purified medical isotopes to the distributors from the destina
tion airport also would be the same as for shipments from LANL. 

Oak Ridge National Laboratory Target Fabrication, Irradiation, Separations, and Shipments 
from McGhee Tyson Airport. This scenario assumes the targets would be fabricated at the ORNL in the 
Radioisotope Development Laboratory and transferred to the Oak Ridge Research Reactor. Following 
irradiation in the Oak Ridge Research Reactor, the irradiated targets would be returned to the Radioisotope 
Development Laboratory, for separations and purification of the medical isotopes. Waste generated during 
separation is assumed to be low-level solid waste and would be transported approximately 3300 km 
(2050 mi) to the Nevada Test Site for disposal. 
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The purified medical isotopes would be packaged and transported by truck to McGhee Tyson Airport 
for transport. The total shipping distance from the Radioisotope Development Laboratory to McGhee 
Tyson Airport is approximately 40 km (25 mi). Of the total distance, 11 km (7 mi) are on existing site 
roads, and the remaining 29 km (18 mi) are on public roadways. 

For shipments to DuPont-Merck, Amersham Mediphysics, Nordion, and Mallinckrodt Medical, the 
final destinations (airports) would be the same as discussed previously for LANL. The total flight 
distances are shown in Table B-2. Transportation of the package containing the purified medical isotopes 
from the airport to the distributors also would be the same as for shipments from LANL. 

For shipments to Nordion, the nearest commercial airport is Ottawa, Canada. It was assumed that 
shipments to Nordion would be from McGhee Tyson Airport to a distribution hub and at the distribution 
hub the isotope packages would be transferred to a plane departing for Ottawa, Canada. The total flight 
distance is approximately 1380 km (858 mi). At the airport, the package would be transferred to a truck 
and transported to Nordion. The air transport portion of this alternative is similar (approximately the same 
distance) to the DuPont-Merck alternative and was not specifically evaluated. That is, the expected 
impacts would be similar to the impacts associated with delivery of the isotopes to Logan International. 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, and 
Shipments from Idaho Falls Airport. This scenario assumes the targets would be fabricated at the INEL 
in a hot cell facility located in the Test Area North. The unirradiated targets would be shipped by truck on 
existing INEL site roads from the Test Area North, approximately 53 km (33 mi) to the Power Burst 
Facility. Following irradiation in the reactor, the targets would be transported via truck, to the Test Area 
North, for separation and purification of the medical isotopes, using the same route. Waste generated 
during separation is assumed to be low-level solid waste and would be transported approximately 44 krn 
(27 mi) to a disposal site west of the Idaho Chemical Processing Plant. 

The purified medical isotopes would be packaged and transported by truck to Idaho Falls Airport for 
transport to DuPont-Merck, Amersham Mediphysics, or Mallinckrodt Medical. The total shipping distance 
from the Test Area North to Idaho Falls Airport is approximately 120 km (75 mi). Of the total distance, 
40 km (25 mi) are on existing site roads, and the remaining 80 km (50 mi) are on public roadways. 

For shipments to DuPont-Merck, Amersham Mediphysics, Nordion, and Mallinckrodt Medical, the 
final destinations (airports) would be the same as discussed in previously for LANL. The total flight 
distances are shown in Table B-2. Transportation of the package containing the purified medical isotopes 
from the airport to the distributors also would be the same as for shipments from LANL. 

For shipments to Nordion, the nearest commercial airport is Ottawa, Canada. It was assumed that 
shipments to Nordion would be from Idaho Falls Airport to a distribution hub and at the distribution hub 
the isotope packages would be transferred to a plane departing for Ottawa, Canada. The total flight 
distance is approximately 3350 km (2080 mi). At the airport, the package would be transferred to a truck 
and transported to Nordion. The air transport portion of this alternative is similar (approximately the same 
distance) to the DuPont-Merck alternative and was not specifically evaluated. That is, the expected 
impacts would be similar to the impacts associated with delivery of the isotopes to Logan International. 
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Table B-2. Summary of Transportation Routing Information 

Shipment Description 
Option/Material Transported {km one-way)''' Population Densities {peoplelkm') 

Transportation Route 
Shipments 

Onsite Off site 

Origin Destination per year Onsite Off site Rural I Suburban Rural I Suburban I Urban 

Target fabrication, irradiation, separations, and waste handling at LANL 

Unirradiated Targets 

CMRFacility Omega West Reactor 52 6.5 0 5 j360 Not Applicable 

Irradiated Targets 

Omega West Reactor CMRFacility 52 6.5 0 5 1360 Not Applicable 

Low-Level Waste 

Technical Area 54~1 

1360 CMRFacility 90 8 0 5 Not Applicable 

Separated Medical Isotope 

CMRFacility Albuquerque Int Airport 1520 18 135 5 1360 9.2 j385.1 12227.7 

Boston, MA''' 
Albuquerque lnt Airport 380 3200 See Table B-4 

Boston,MA DuPont-Merck 380 56 Not Applicable 14.5 1478.9 12563.5 

Albuquerque lnt Airport Chicago, IL 380 1800 See Table B-4 

Chicago, IL Arnersharn Mediphysics 380 13 Not Applicable 7.8 1670.3 12829.0 

Albuquerque lnt Airport St.Louis,MO 380 2200 See Table B-4 

St. Louis, MO Mallinckrodt 380 8 Not Applicable 2.3 1778.1 12611.2 

Target fabrication at LANL or SNL, irradiation, and separations at SNL, and waste handling at the Nevada Test Site 

Unirradiated Targets 

LANL-CMR Facility ACRReactor 52 28 148 5 j360 9.2 1385.1 12227.7 

SNL-Hot Cell Facility ACRReactor 52 0 0 5 1360 Not Applicable 

Irradiated Targets 

ACRReactor Hot Cell Facility 52 0 0 5 1360 Not Applicable 

Low-level Waste 

Nevada Test Site~' 
1360 1475.9 12295.2 Hot Cell Facility 90 9 1099 5 3.3 

Separated Medical Isotope {Shipments from Albuquerque lnt Airport to distributors as above) 

Hot Cell Facility Albuquerque Int Airport 1520 9 8.5 5 1360 28.0 1546.3 12333.1 
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Table B-2. ( contd) 

Shipment Description 
Option/Material Transoorted (km one-wav)'"' Population Densities (peoplelkm2

) 

Transportation Route Shipments Onsite I Off site 

Origin Destination per year Onsite Off site Rural !suburban jRural !suburban I urban 

Tarl!et fabrication, irradiation, and separations at ORNL, and waste handling at Nevada Test Site 

Unirradiated Targets 

Radioisotope Development Lab Reactor 52 0 0 5 1360 !Not Applicable 

Irradiated Targets 

Reactor Radioisotope Development Lab 52 0 0 5 j360 I Not Applicable 

Low-level Waste 

Nevada Test Sitetb> 
1360 165 1346.7 12214.7 Radioisotope Development Lab 90 II 3300 5 

Separated Medical Isotope (Shi ments from Destination Airports to distributors as above) 

Radioisotope Development Lab McGhee Tyson Airport 1520 II 29 5 1360 16.6 1412.1 lt764.7 

Boston, MA''' 
McGhee Tyson Airport 380 Not Applicable 1340 See Table B-4 

McGhee Tyson Airport Chicago, IL 380 Not Applicable 750 

McGhee Tyson Airport St. Louis, MO 380 Not APPlicable 650 

Separated Medical Isotope (Shipments from Destination Airports to distributors as above) 

Target fabrication, irradiation, separations, and waste handling_ at INEL 

Unirradiated Targets 

Test Area North Facility Power Burst Facility Reactor 52 53 0 5 1360 !Not Applicable 

Irradiated Targets 

Power Burst Facility Reactor Test Area North Facility 52 53 0 5 1360 !Not Applicable 

Low-level Waste 

Jcpptb> 
1360 I Not Applicable Test Area North Facility 90 44 0 5 

Separated Medical Isotope (Shi ments from Destination Airports to distributors as above) 

Test Area North Facility Idaho Falls Airport 1520 80 40 5 j360 lu 1522.1 lt986.1 

Idaho Falls Airport Boston, MA 380 Not Applicable 3320 See Table B-4 

Idaho Falls Airport Chicago, ll 380 Not Applicable 1990 

Idaho Falls Airport St. Louis, Mo 380 Not Applicable 1890 

Separated Medical Isotope (Shipments from Destination Airports to distributors as above) 

(a) Zero onsite distance implies facilities are adjacent. 
(b) Assuming 52-target shipments/yr. 24 targets/shipment, and waste from 14 targets/waste cask. 
(c) Transportation impacts for shipments and the number of shipments to Nordion are similar or bounded by the analyses. 



8.1.1.2 Shipping System Descriptions 

Currently, four potential reactors and processing facilities are identified as potential alternatives for the 
production of the medical isotopes. Each of the reactor facilities would have specific requirements regard
ing the target design. Similarly each reactor or hot cell facility would also have specific cask handling 
capabilities. Therefore, a representative target design and shipping package configuration, based on LANL 
(1993e), was selected for evaluation. 

The following sections provide descriptions of the representative shipping cask for unirradiated target 
shipments, irradiated target shipments, and both overland and air medical isotopes shipments. For all but 
one of the options (target fabrication at LANL and irradiation and separations at SNL), all target trans
portation would be onsite. However, all shipments would be made by truck and would comply with the 
appropriate DOT requirements contained in 10 CFR 71 (Type B container) and 49 CFR 173 (Type A 
container). All air shipments would comply with the requirements contained in 49 CFR 175. 

Representative Target Truck Shipping Container and Cask. The target container and shipping 
cask described in LANL (1993e) would be used for transporting irradiated targets. This target transfer 
container is approximately 10 em (4 in.) in diameter and 76 em (30 in.) deep and surrounded by a 16 em 
(6 in.) thick shield of stainless steel clad depleted uranium. A target transfer container can hold up to four 
irradiated targets, which would be shipped in Type B casks. 

The number of unirradiated or irradiated targets to be shipped at one time would be a maximum of 24, 
that is, 6 target transfer containers packaged in a Type A container or 6 Type B casks containing 4 targets 
each or 2 casks containing 12 targets. Based on a common target design (up to 20 grams of 93% highly 
enriched uranium [HEU] per target) and cask capacity (24 targets per cask), the limits contained in Part 
71.22 of 10 Code of Federal Regulations, General License: Type A package, Fissile Class III shipment 
(500 grams per shipment) would not be exceeded. 

Representative Separated Medical Isotopes Truck and Air Shipping Cask. The separated medical 
isotopes would be transported in a Type B shipping cask by truck to the departure airport and from the 
destination airport to the medical isotope distributors, identified in B.1.1.1. It was assumed a represen
tative Type B cask similar to CI-20WC-2 model would be used. The cask would be certified for air trans
port using commercial passenger or cargo flights. Based on the cask surface dose rates, additional 
shielding would be required for passenger flight shipments to meet regulatory requirements. This cask 
may contain up to 1000 Ci of Mo-99ffc-99 in normal form as solids or liquid or up to 200 Ci of 1-131. 

Similar to the CI-20WC-2, the representative casks are depleted uranium shielded casks that are steel 
encased with wooden outer protective jackets and an inner steel containment vessel. The outer protective 
jacket (wood) is 24-114 x 22 x 28-3/4 in. and the depleted uranium shield is 2 in. thick with a 3.1 x 6 in. 
cylindrical cavity. The inner containment vessel, constructed of stainless steel, is a 2.73 in OD X 5.56 in. 
long. The gross weight of the package is about 400 lbs. 
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The CI-20WC-2 cask is not currently certified for international shipments. However, often cask 
designs suitable for transport of Mo-99 product are certified for international transport. The capacities and 
shielding of the internationally-certified casks are similar to those of the CI-20WC-2 cask and would not 
have a large effect on the number of shipments and their dose rates. Certification of the CI-20WC-2 cask 
for international transport is an option, if for some reason the internationally-certified casks are 
unavailable. 

Representative Low-Level Waste Truck Shipping Cask. It is assumed that a B-3 Type B package 
would be used to transport waste packages on onsite and public roadways. This package is a steel cylindri
cal container with a lead shield (a minimum of 6 in.), a bottom drain assembly, and a gasketed and bolted 
lid. This package is suitable for transporting low-level solid wastes. The maximum weight of the loaded 
package is 30,000 lbs. 

8.1.1.3 Transportation Route Information 

The transportation route information used in this analysis is shown in Table B-2. The information 
shown in Table B-2 includes the shipping distances and population density data. These data were 
developed using the HIGHWAY (Joy and Johnson 1992) computer code for truck shipments, or estimated 
using site maps, and are used to calculate transportation impacts. The population density data for onsite 
shipments were developed using site maps and use suburban population densities to represent occupied 
facilities and rural population densities for all other areas adjacent to the transport route. These data are 
summarized in Table B-2 for each transport segment described in Section B.1.1.1. 

8.1.1.4 Description of Methods Used to Estimate Consequences 

This section describes the methods used to estimate consequences of normal and accidental exposure 
of individuals or populations to radioactive materials. The RADTRAN 4 (Neuhauser and Kanipe 1992) 
computer code was used to calculate the transportation impacts. The GENII software package (Napier 
et al. 1988) was used to estimate the radiological dose to maximally exposed individuals (MEl). 

The output from computer codes, as total effective dose equivalent (TEDE) to the affected receptors, 
was then used to express the consequences in terms of potential latent cancer fatalities. Recommendations 
of the International Commission on Radiological Protection (ICRP 1991) for low dose rate radiological 
exposures were used to convert dose as total effective dose equivalent to latent cancer fatalities. The 
conversion factor applied to adult worker populations was 4 x 104 latent cancer fatalities/rem TEDE, and 
that for the general population was 5 x 104 latent cancer fatalities/rem TEDE. The general population was 
assumed to have a higher rate of cancer induction for a given radiation dose than the healthy adult worker 
population because of the presence of more sensitive individuals (such as, children) in the general 
population. 

RADTRAN 4 Description. The RADTRAN 4 computer code (Neuhauser and Kanipe 1992) was 
used to perform the analyses of the radiological impacts of routine transport and the integrated population 
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risks of accidents during transport. RADTRAN was developed by SNUNM to calculate the risks 
associated with the transportation of radioactive materials. The original code was written by SNUNM in 
1977 in association with the preparation ofNUREG-0170 (NRC 1977). The code has since been refined 
and expanded and is currently maintained by SNUNM under contract from DOE. RADTRAN 4 is an 
update of the RADTRAN 3 (Madsen et al. 1986) and RADTRAN 2 (Taylor and Daniel 1982; Madsen 
et al. 1983) computer codes. 

The RADTRAN 4 computer code is organized into the seven models listed as follows (Neuhauser and 
Kanipe 1992): 

• material model • accident severity and package release model 
• transportation model • meteorological dispersion model 
• population distribution model • economic model. 
• health effects model 

The code uses the first three models to calculate the potential population dose due to normal, incident
free transportation and the first six models to calculate the risk to the population from user-defined acci
dent scenarios. The economic model is not used in this study. Population densities for each route were 
developed using Highway 5.0 (Joy and Johnson 1992) as inputs to RADTRAN 4. These data, which 
include the population densities and travel distances (or fractions of the route) in rural, urban, and 
suburban areas, are presented in Table B-3. 

Material Model. The material model defines the source as either a point source or as a line source. 
For exposure distances less than twice the package dimension, the source was conservatively assumed to 
be a line source. For all other cases, the source was modeled as a point source that emits radiation equally 
in all directions. 

The material model also contains a library of 59 isotopes, each of which has 11 defining parameters 
used in the calculation of dose. The user can add isotopes not in the RADTRAN library by creating a data 
table file consisting of 11 parameters in the input. 

Transportation Model. The transportation model allows the user to input descriptions of the trans
portation route. A transportation route may be divided into links or segments of the journey with informa
tion for each link on population density, mode of travel (for example, trailer truck or ship), accident rate, 
vehicle speed, road type, vehicle density, and link length. Alternatively, the transportation route can also 
be described by aggregate route data for rural, urban, and suburban areas. For this analysis, the aggregate 
route method was used for each potential origin-destination combination. The origin-destination 
combinations addressed in this analysis are discussed in Section B.l.l.l. 

Health Effects Model. The health effects model in RADTRAN 4 is replaced by hand calculations. 
The health effects are determined by multiplying the population dose (person-rem) calculated by 
RADTRAN 4 by a conversion factor. The conversion factors relate population dose to latent cancer fatali
ties and total detriment from cancer fatalities, cancer incidence, and genetic effects. Only cancer fatalities 
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Table B-3. RADTRAN Input Parameters for Truck Shipments 

Unirradiated Irradiated Separated Low-Level 
Parameter Tar2et Target Isotope Waste 

Dose rate 1m from Vehicle/Package (mremfh)<•l 1.4 10 Mo-99 4.4 10 
1-131 0.6 
1-125 0.6 
Xe-133 0.14 

Length of Package (m) 1.0 1.0 0.8 

Velocity (Kmlh)<bl 56.4 56.4 56.4 56.4 

Percentage of Travel Distance in Rural Population 60 60 60 60 
Zone - Onsite 

Percentage of Travel Distance in Rural Population 1 - 0 1 - 0 I - 84.7 I - 0 
Zone - Offsite<cl 2-84.7 2-0 2-2.5 2-90.8 

3-0 3-0 3-2.5 3-90.8 
4-0 4-0 4- 38.7 4-68.0 
5-0 5-0 5-96.9 5-0 

Percentage of Travel Distance in Suburban 40 40 40 40 
Population Zone - Onsite 

Percentage of Travel Distance in Suburban I - 0 1 - 0 I - 13.9 1 - 0 
Population Zone - Offsite<cl 2- 13.9 2-0 2-49.3 2-6.8 

3-0 3-0 3-49.3 3-6.8 
4-0 4-0 4-59.9 4-31.2 
5-0 5-0 5- 1.4 5-0 

Percentage of Travel Distance in Urban Population I- 0 1 - 0 I - 1.4 1 - 0 
Zone - Offsite<cl 2- 1.4 2-0 2-48.2 2-6.8 

3-0 3-0 3-48.2 3-6.8 
4-0 4-0 4- 1.3 4-0.8 
5-0 5-0 5- 1.2 5-0 

Number of Truck Crewmen 2 2 2 2 

Distance from Source to Crew (m) 10.0 10.0 10.0 10.0 

Stop Time per km (h!km)<bl 0.011 0.011 0.011 0.011 

Persons Exposed While Stopped<bl 50 50 50 50 

Average Exposure Distance While Stopped (m)<bl 20.0 20.0 20 20.0 

Number of People per Vehicle on Link<bl 2 2 2 2 

(a) Taken from NUREG-0 170 (NRC 1977). 
(b) Default values from RADTRAN (Neuhauser and Kanipe 1992 and Madsen et al. 1983). 
(c) 1 -,2- ,3- ,4- , and 5- refer to alternatives discussed in Section 8.1.1.1. 
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were considered in this assessment. The conversion factors were taken from the ICRP Publication 60 
(ICRP 1991) and amount to 4 x 10-4 latent cancer fatalities per person-rem for workers and 5 x 10-4 latent 
cancer fatalities/person-rem for the general public. 

Accident Severity and Package Release. ModelAccident analysis in RADTRAN 4 is performed 
using the accident severity and package release model. The user can define up to 20 severity categories for 
three population densities (urban, suburban, and rural), each increasing in magnitude. NUREG-0170 
(NRC 1977) defines eight severity categories for spent fuel containers that are related to fire, puncture, 
crush, and immersion environments. Various other studies have also been performed for small packages 
(Clarke et al. 1976) and large packages (Dennis et al. 1978), which can also be used to generate severity 
categories. The accident scenarios are further defined by allowing the user to input release fractions, and 
aerosol and respirable fractions for each severity category. These fractions are also a function of the 
physical-chemical properties of the materials being transported. 

Meteorological Dispersion Model. RADTRAN 4 allows the user the choice of two different methods 
for the modeling of the atmospheric transport of radionuclides after a potential accident. The user can 
either input Pasquill atmospheric stability category data or averaged time-integrated concentrations. In this 
analysis, the dispersion of radionuclides after a potential accident is modeled by the use of time-integrated 
concentration values in downwind areas compiled from national averages by SNL/NM for use in 
RADTRAN4. 

Incident-Free Transport. The models previously described are used by RADTRAN 4 to determine 
dose from incident-free transportation or risk from potential accidents. The public and worker doses calcu
lated by RADTRAN 4 for incident-free transportation are dependent upon the type of material being trans
ported and a corresponding transportation index for the package or packages of each material type. The 
transportation index is defined in 49 CFR 173.403(bb) as the highest package dose rate in millirem per 
hour at a distance of 1 m from the external surface of the package. Dose consequences are also dependent 
upon the size of the package, which as indicated in the material model description will determine whether 
the package is modeled as a point source or line source for close-proximity exposures. 

Potential Accident Analysis. The potential accident analysis performed in RADTRAN 4 calculates 
population doses for each accident severity category using six exposure pathway models. They include 
inhalation, resuspension, groundshine, cloudshine, ingestion, and direct exposure. This RADTRAN 4 
analysis assumes that any contaminated area is either mitigated or public access controlled so the dose via 
the ingestion pathway equals zero. The consequences calculated for each severity category are multiplied 
by the appropriate probabilities for accidents in each category and summed to give a total point estimate of 
risk for a radiological accident. The parameters used to calculate the frequencies and consequences of 
transportation accidents are presented in Section B.l.3. 

RADTRAN 4 Input Parameters for Truck Shipments. RADTRAN 4 input parameters for calcula
ting routine population doses include route information (shipping distances, population densities, and 
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fractions of travel in rural, suburban, and urban areas), numbers of shipments, dose rate, material inven
tories, and parameters that define the population exposure characteristics. The route information and 
numbers of shipments are presented in Table B-2 and not repeated here. The remaining exposure param
eters are described as follows. 

RADTRAN 4 uses the dose rate at 1 m (referred to as the transportation index<•>) in calculating dose to 
the public and worker. All of the irradiated target and waste shipments in this analysis were assumed to be 
at the regulatory maximum dose rate, equating to a transportation index (TI) value of about 10 mrem/h. 
Because cask designs and shielding materials have not changed significantly since 1977, the TI used for 
the separated isotopes have been taken from NUREG-0170 (NRC 1977) and are as follows; highly 
enriched uranium 1.4 mrem/h, Mo-99 4.4 mrem/h, I-131 and I-125 0.6 mrem/h, and Xe-133 0.14 mrem/h. 
However, it is likely that many of these shipments would have significantly smaller TI values. 

Tables B-3 and B-4 list the input parameters that are used by RADTRAN 4 in the calculation of 
population dose for incident-free transportation. Many of the parameters are default values in the 
RADTRAN 4 code. Those that are not default values are identified and their sources are provided in 
footnotes to the tables. 

The potential receptors include workers and the general public. Worker doses include those received 
by the truck crew. 

Public doses include doses to persons on the highway, doses to persons who reside near the highway 
and doses to nearby individuals at intermediate stops. For all truck shipping modes, the doses to 
passengers were assumed to be zero as no passengers would be traveling with the shipments. In addition, 
no intermediate storage needs were assumed for the shipments, so the doses to in-transit storage personnel 
were set equal to zero. 

Information needed to characterize the potential routes include the shipping distances, onsite and 
offsite population densities in rural, suburban, and urban areas along the routes, and fractions of total 
shipping distance that travel through rural, suburban, and urban areas. These data are presented in 
Tables B-2 and B-3. 

RADTRAN 4 Routine Exposure Parameters for Air Shipments. Air transport of the casks from 
Albuquerque to the pharmaceutical suppliers is expected to be accomplished by commercial air-cargo 
transport. The shipping casks would be unloaded from their truck shipments at the origin airport 
(Albuquerque, New Mexico; Idaho Falls, Idaho; and Knoxville, Tennessee), loaded aboard the aircraft, 
and shipped to the destination airport (Chicago, Illinois; Boston, Massachusetts; and St. Louis, Missouri), 
where they would be picked up and transported by truck to the pharmaceutical suppliers. Each shipment 

(a) Transport index: defined as the radiation dose rate in mrernlh at 1 m from package surface. 
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Table B-4. RADTRAN 4 Input Parameters for Passenger Air Shipments 

I Parameter I Value I Source I 
Population density, takeoff and landing 3861 people per km2 NUREG-0170 (NRC 1977); represents high-density 

urban area 

Population density, in-flight 719 people per km2 NUREG-0170 (NRC 1977); represents medium-
density suburban area 

Velocity 692kmph NUREG-0170 (NRC 1977) 

Crew/flight 3 NUREG-0170 (NRC 1977) 

Crew exposure distance 15.2m NUREG-0170 (NRC 1977) 

Passengers/flight 78 NUREG-0170 (NRC 1977) 

Stop time 0.0008 h/km PT-2370 (Neuhauser and Kanipe 1992) 

Minimum stop time 2h SAND89-2370 (Neuhauser and Kanipe 1992) 

Number of persons exposed at stops 1000 SAND89-2370 (Neuhauser and Kanipe 1992) 

Exposure distance when stopped 50m SAND89-2370 (Neuhauser and Kanipe 1992) 

Accident rate, takeofffianding 2.8 X 10-6 per flight Massey and Coats ( 1995) 

Accident rate, in-flight 6.9 x w-10/km Massey and Coats (1995) 

Ci per package 
- molybdenum-99 820 Massey and Coats (1995) 
- iodine-131 220 
- xenon-133 620 
- iodine-125 7 

Transport Index (dose rate at 1 m from side of NUREG-0170 (NRC 1977) 
package) 
- molybdenum-99 4.4 mremfh<•> 

- iodine-131 0.6 mremlh 
- xenon-133 0.14 mremlh 
- iodine-125 0.6 mremlh 

(a) Exceeds allowable (3.0 mremlh) in 49 CRF 175 for passenger flights; therefore, may be required to be shipped by cargo 
air; use of passenger flights would bound public impacts. 

was assumed to be transferred at the carrier's central distribution hub to a second flight to the final 
destination; thus, two loading and unloading procedures were included in the analysis of each air shipment. 
The sum of these two procedures was modeled in RADTRAN as one handling. 

Airport handler exposures were modeled in two ways, depending on the size of the package. For small 
packages (maximum dimension less than 0.5 m [1.6 ft]) such as the D-133 gas bottle, the dose to workers 
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is modeled as 2.5 x 104 remlhandling/TI (Madsen et al. 1986). Otherwise, the RADTRAN calculations 
were performed by multiplying the radiation dose rate, times the number of handlers, and length of expo
sure. In addition to the loading and unloading of aircraft, transit of the package through the airports was 
modeled as a stop that exposes 1000 persons at an average exposure distance of 50 m (164ft). 

Radiation exposures to air crews are calculated by RADTRAN using a simple model that uses an 
average exposure distance and number of exposed persons. The integrated crew exposure is calculated as 
the product of the dose rate at a specific distance from the source, the number of crew aboard the aircraft, 
and the transit time. The doses to aircraft passengers and flight attendants are calculated using an empiri
cal value of 3 x 1 o-s remlh/TI (Madsen et al. 1986). The integrated exposures are the product of the 
number of shipments, TI value, number of exposed persons, the empirical Tl-to-dose-rate conversion 
factor, and transit time. 

The RADTRAN input parameters used in calculating the routine doses from the air transport legs of 
the isotope shipments are presented in Table B-4. The sources of the input data are also shown in the 
table. 

Accident Impact Data. Potential accident environments are defined and their likelihood of occur
rence are modeled using an approach that divides the entire spectrum of potential aircraft accident environ
ments into six accident severity categories. The severity categories are based on event trees originally 
developed for spent fuel shipped by truck and rail (Wilmot 1981 ). The conditional probabilities of occur
rence of each accident severity were developed from these data. The overall probability of an accident of a 
particular severity is calculated as the product of the base accident probability (accident rate) and the con
ditional probability. Accident rate data for aircraft accidents are shown in Table B-5. Accident rate data 
for air accidents are taken from Massey and Coats (1995) 

The radionuclide release from which members of the public could receive a dose in the event of an 
accident depends on three factors in the event that a package fails and its protection is compromised. 
Release fractions define the fraction of the package inventory that would be released into the environment. 
Aerosol fraction defines the quantity of released material that would be lofted into the plume, and 
respirable fraction defines the quantity of aerosolized material that could be inhaled by human beings. 
These parameters are quantified for each type of radioactive material that would be shipped as part of the 
proposed action and are shown in Table B-6. 

GENII Description. GENII (Napier et al. 1988), which is also referred to as the Hanford 
Environmental Dosimetry Software System, was developed to analyze radiological releases to the environ
ment. GENII has been used to calculate the dose to MEis (see Section B.l.3.1). GENII is composed of 
seven linked computer programs and their associated data libraries (Appendix C). This includes user 
interface programs, internal and external dose factor generators, and the environmental dosimetry 
programs. 
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Table B-5. RADTRAN Accident Impact Parameters for Air Shipments 

Accident Rate 
- Air Takeoff/Landing 2.8 X 10-6/flight 

- Air In-flight 6.9 X 10"10/km 

Release Aerosol Respirable 
Severity Category Parameters Probability<•> Fraction<b> Fraction<<> Fraction<<> 

Category 1 T; 0.208 A;O Xe;O Xe;O 
I; 0.230 B;O Other; 0 Other; 0 

Category 2 T; 0.504 A; 1 Xe; 1 Xe; 1 
I; 0.130 B;O Other; 0 Other; 0 

Category 3 T; 0.050 A; 1 Xe; 1 Xe; 1 
I; 0.385 B; 1 Other; 0 Other; 0 

Category 4 T; 0.060 A; 1 Xe; I Xe; I 
I; 0.014 B; I Other; 0 Other; 0 

Category 5 T; 0.128 A; I Xe; I Xe; I 
I; 0.217 B; I Other; I Other; 0.05 

Category 6 T; 0.014 A; I Xe; I Xe; 1 
I; 0.024 B; 1 Other; I Other; 0.05 

(a) Conditional probability of encountering accident environment equivalent to Category I impact and thermal 
environments. Given for in-flight (I) and Takeoff/landing (I) portions of air trip. 

(b) Release fractions are the fraction of the package inventory release from the package and are given for Type A 
(A; includes Xe-133 and I-125) and Type B (B.; including Mo-99 and I-131) packages for each severity 
category. 

(c) Aerosol and respirable fractions are the fractions of the released material that are in aerosol and respirable 
form, respectively, and are given separately for releases from Xe-133 and Other (Mo-99, I-125, and I-131) 
packages for each severity category. 

GENII is capable of 

• calculating doses resulting from acute or chronic releases, including options for annual dose, 
committed dose, and accumulated dose 

• calculating doses from various exposure pathways evaluated, including those through direct exposure 
via water, soil, and air, as well as inhalation and ingestion pathways 

• acute and chronic elevated and ground level releases to air 

• acute and chronic releases to water 
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Table B-6. Radiological Inventories by Material Type Used in Analyses 

Curies per Radionuclide by Package Shipped<•> 

Unirradiated Irradiated Low-Level 
Radionuclide Tar2et Tar2et<b)(c) Medical Isotopes<d> Waste<•Xc) 

Chromium-51 27.6 16.1 

Iron-55 37.2 21.7 

Iron-59 1.37 0.8 

Krypton-85 6,670 

Strontium-89 2,330 87.2 

Strontium-90 13.9 60.8 

Yttrium-91 2,260 130 

Zirconium-95 2,470 156 

Niobium-95 164 278 

Molybdenum-99 26,400 820 

Technetium-99 231,000 

Ruthenium-! 03 1,920 35.8 

Ruthenium-106 26.9 8.8 

Tellurium-127 422 

Tellurium-129 3,000 

Tellurium-129m 64.8 

Iodine-125 7.0 

Iodine-131 6,530 220 

Xenon-133 18,500 620 

Cesium-137 10.8 6.32 

Cerium-141 4,150 41.3 

Cerium-144 185 139 

Promethium-147 41.0 23.9 

Uranium-Total 19,500 

Uranium-235 0.0011 

(a) Only those default radionuclides defined in RADTRAN 4 are used to characterize the irradiated target and low-
level waste. Other radionuclides are not expected to contribute significantly to the dose consequences. Curie 
quantities shown are for one shipping package. 

(b) Taken from the LANL Environmental Assessment (LANL 1993e), October 1993, at 0 hours following 
irradiation - 24 irradiated targets per shipment. 

(c) Curies per radionuclide have been adjusted to 20 kW 7-day irradiation. 
(d) Each isotope is packaged and shipped separately. 
(e) Waste generated from 14 targets stored for 180 days. 
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• initial contamination of soil or surfaces 

• radionuclide decay. 

The pathways considered in this analysis include inhalation, submersion, and external exposures due to 
ground contamination. 

8.1.2 Routine or Incident-Free Transportation Impacts 

The following sections describe expected radiological and nonradiological impacts during routine or 
incident-free transportation of unirradiated and irradiated targets, separated isotopes, and secondary waste 
products for each of the alternatives. The radiological inventories used in the analyses are shown in 
Table B-6. 

8.1.2.1 Radiological Impacts From Transportation Activities 

This section presents the analysis of the radiological impacts to the public and onsite individuals due to 
routine transportation. Members of the public or onsite individuals exposed to radiation include persons 
on onsite roads or offsite highways with the shipment, persons residing near these transport links, and 
persons at intermediate stops along the route (such as refueling stops). For air transport, it was assumed 
that all shipments would be made using commercial passenger flights; therefore, impacts to the public 
include airplane passengers and people in the airport terminals. This will result in conservative estimates, 
and will bound the air transport scenarios. The RADTRAN 4 computer code was used to perform these 
calculations. A description of RADTRAN 4 was presented in Section B.1.1.4. The following sections 
present the results of the incident-free exposure calculations. 

The results of the public and onsite individual dose calculations, developed using the 
RADTRAN 4 computer code and the input parameters shown in Tables B-2, B-3, and B-4, are presented 
in Table B-7. 

As shown in Table B-7, the radiological impacts to the combined truck and air transport crew range 
from 23 to 24 person-rem annually or 0.01 latent cancer fatalities (LCFs). The onsite and public radiolog
ical impacts range from 26 (ORNL) to 53 (INEL) person-rem annually or 0.01 to 0.03 LCFs. For 
shipments meeting 100% of the U.S. demand (i.e., 1035 shipments ofMo-99, xenon-133, and iodine-131 
and 105 shipments of iodine-125 annually), the results are shown in Tables B-14 and B-16 for Nordion 
and the three U.S. distributors, respectively. 

This action may require the transport of highly enriched uranium to the target fabrication facilities. 
Currently, all the sites except for SNL/NM have a sufficient supply of highly enriched uranium in storage 
to fabricate targets for 5 years or more. Consequently, no environmental impacts would be associated with 
transporting highly enriched uranium to these sites. For SNLINM, approximately 25 kg of highly enriched 
uranium per year are estimated to be needed. The impacts of this were estimated based on information 
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presented in the DOE report (1995q). Preliminary unit risk values (person-remlkm per kg of highly 
enriched uranium shipped) were derived from the data presented in the DOE report (1995q). Based on the 
results in DOE 1995q for the option in which highly enriched uranium would be shipped from the Y-12 
Plant to Erwin, Tennessee, for blending, the unit risk values were calculated to be 5 x 1 o-s person-remlkm
kg for the public and 1.3 x 10-7 person-remlkm-kg for the truck crews. These values were multiplied by 
the approximate distance from Y -12 to SNL/NM (2200 km) and the annual highly enriched uranium 
requirements (25 kg/yr) to calculate the annual radiological exposures for the highly enriched uranium 
shipments needed by SNL/NM to fabricate the required targets. The resulting radiological exposures for 
incident-free transport were 3 X 10-3 person-rem/yr to the public and 7 X 10-3 person-rem/yr to the truck 
crews. These exposures are insignificant relative to the annual exposures presented in Table B-7. 

Table B-7. Radiological Impacts Due to Routine or Incident-Free Transportation 

Radiological Impacts Health Effects 
(person-rem/yr)<•l (LCFs/yr )<dl 

Alternative Crew<hl Public<cl Crew(bl Public<cl 

Los Alamos Target Fabrication, Irradiation, Separations, Onsite 23 52 0.01 0.03 
Waste Storage, and Shipments from Albuquerque International (1) (0.08) 
Airport 

Los Alamos Target Fabrication and Irradiation and Separations 24 52 0.01 0.03 
at Sandia National Laboratories, Waste to Nevada Test Site, (2) (0.2) 
and Shipments from Albuquerque International Airport 

Sandia National Laboratories Target Fabrication, Irradiation 24 52 O.Dl 0.03 
and Separations, Waste to Nevada Test Site, and Shipments (2) (0.2) 
from Albuquerque International Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation 23 26 0.01 0.01 
and Separations, Waste to Nevada Test Site, and Shipments (2) (0_2) 
from McGhee Tyson Airport 

Idaho National Engineering Laboratory Target Fabrication, 23 53 0_01 0.03 
Irradiation, Separations, Onsite Waste Storage, and Shipments (1) (0.05) 
from Idaho Falls Airport 

(a) Radiological impacts for truck transport are shown in parentheses. 
(b) Truck and air transport crew, including handlers at airports. 
(c) Includes public and onsite individuals where appropriate. 
(d) Latent cancer fatalities calculated in accordance with ICRP Publication 60 (ICRP 1991). 

Although not shown in Table B-7, the radiological impacts for air transport activities (assuming 
commercial passenger flights) account for more than 90% of the totals. This percentage is primarily due to 
the number of air shipments required annually, and the number of passengers exposed during the entire 
flight. However, the calculated dose to an individual passenger is approximately 0.7 mrem/shipment, 
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which is negligible when compared to the dose received by the average U.S. citizen from both natural and 
artificial sources (approximately 360 mrem/yr). In addition, as reported in NCRP Report No. 93 (NCRP 
1987), the average aircraft passenger, on flights not transporting radioactive materials, receives approxi
mately 0.5 mremlh, due to cosmic radiation. For comparison, it was assumed that, on the average, it would 
take approximately 4 h for the entire flight; therefore, passengers on the flight would receive approximately 
2 mrem due to cosmic radiation. This dose is roughly two times that received due to transporting medical 
isotopes. 

Assuming the medical isotopes are shipped air cargo and the cask dose rates remain the same, the crew 
impacts would remain approximately the same; however, impacts to the public (such as passengers and 
people in the airport terminal) would be significantly lower (less than 1 person-rem/yr). Also, increases in 
the cask dose rate (greater than 4.4 mremlh) would increase crew impacts. However, this increase would 
not change the impacts to the public (that is, remain less than 1 person-rem/yr). 

8.1.2.2 Nonradiological Impacts from Transportation Activities 

Impacts to the public from nonradiological causes are also evaluated. These impacts include fatalities 
resulting from pollutants emitted from the vehicles during normal transportation. Based on the information 
contained in Rao et al. ( 1982), the types of pollutants that are present and can impact the public are sulfur 
oxides (SOx), particulates, nitrogen oxides (NO,), carbon monoxide (CO), hydrocarbons (HC), and photo
chemical oxidants (0,). Of these pollutants, this report determined the majority of the health effects are 
due to SO, and the particulates. Unit risk factors (fatalities per kilometer) for truck shipments were devel
oped by Rao et al. (1982) for travel in urban population zones (1 x 10·7/km for truck). 

Table B-8 presents the results of the incident-free or routine nonradiological impacts. It also shows 
that impacts to the public (not including onsite individuals) are essentially the same or 0.008 to 0.009 
fatalities. For shipments meeting 100% of the U.S. demand (i.e., 1035 shipments of Mo-99, xenon-133, 
and iodine-131 and 105 shipments of iodine-125 annually), the results are shown in Tables B-14 and B-16 
for Nordion and the three U.S. distributors, respectively. 

8.1.3 Transportation Accident Impacts 

Radiological and nonradiological transportation accident impacts during transportation of unirradiated 
and irradiated targets, separated isotopes, and secondary waste products for each of the alternatives are 
discussed in the following sections. 

8.1.3.1 Radiological Impacts Due to Transportation Accidents 

Radiological impacts are calculated for the public, as well as the MEl. The impacts to the public are 
presented in this section as integrated population risks (that is, accident frequencies multiplied by con
sequences integrated over route-specific population, for a 1-year shipping campaign). The impacts to the 
public and MEl are based on the radiological inventories shown in Table B-6. 
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Table B-8. Nonradiological Impacts to the Public Due to Routine or Incident-free Transportation 

Alternative Fatalities/yr 

Los Alamos Target Fabrication, Irradiation, Separations, Onsite Waste Storage, and Shipments from 0.008 
Albuquerque International Airport 

Los Alamos Target Fabrication and Irradiation and Separations at Sandia National Laboratories, Waste to 0.009 
Nevada Test Site, and Shipments from Albuquerque International Airport 

Sandia National Laboratories Target Fabrication, Irradiation and Separations, Waste to Nevada Test Site, 0.009 
and Shipments from Albuquerque International Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and Separations, Waste to Nevada Test 0.009 
Site, and Shipments from McGhee Tyson Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, Onsite Waste 0.008 
Storage, and Shipments from Idaho Falls Airport 

Population risk calculations were performed using the RADTRAN 4 computer code (Neuhauser and 
Kanipe 1992) (see B.1.1.4). The MEl doses have been calculated using GENII (Napier 1988) (see also 
B.l.1.4). 

Integrated Population Risk Assessment. For this analysis, risk is defined as the product of the 
frequency of occurrence of an accident involving a shipment and the consequences of an accident. Con
sequences are expressed in terms of the radiological dose and latent cancer fatalities from a release of 
radioactive material from the shipping cask or the exposure of persons to radiation that could result from 
damaged package shielding. The frequency of a transportation accident that involves radioactive materials 
is expressed in terms of the expected number of accidents per unit distance integrated over the total dis
tance traveled. The response of the shipping cask to the accident environment and the probability of 
release or loss of shielding is related to the severity of the accident. 

The frequencies of occurrence of transportation accidents that would release significant quantities of 
radioactive material are relatively small because the shipping casks are designed to withstand certain trans
portation accident conditions (that is, the shipping casks for all the materials shipped in this analysis were 
assumed to meet the Type B packaging requirements specified in 49 CFR 173 and 10 CFR 71). Accidents 
on the road are difficult to totally eliminate. However, because the shipping casks are capable of with
standing certain accident environments, including mechanical and thermal stress, only a relatively small 
fraction of accidents involve conditions that are severe enough to result in a release of radioactive 
materials. 

Should an accident involving a shipment occur, a release of radioactive material could occur only if the 
cask were to fail. A failure would most likely be a small gap in a seal or small split in the containment 
vessel. For the radioactive material to reach the environment, it would have to pass through the split in the 
cask or through the failed seal. Materials released to the environment would be dispersed and diluted by 
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weather action and a fraction would be deposited on the ground (drop out of the contaminated plume) in 

the surrounding region. Emergency response crews arriving on the scene would evacuate and secure the 
area to exclude bystanders from the accident scene. The released material would then be cleaned up using 

standard decontamination techniques, such as excavation and removal of contaminated soil. Monitoring of 
the area would be performed to locate contaminated areas and to guide cleanup crews in their choice of 

protective clothing and equipment (for example, fresh-air equipment, or filtered masks). Access to the area 
would be restricted by federal or state radiation control agencies until it had been decontaminated to safe 
levels. 

The RADTRAN 4 computer code was used to calculate the radiological risk of transportation 
accidents involving radioactive material shipments. The RADTRAN 4 methodology was summarized 

previously. For further details, refer to the discussions presented in Madsen et al. (1986) and Neuhauser 
and Kanipe (1992). 

The five major categories of input data needed to calculate potential accident transportation risk 

impacts using the RADTRAN 4 computer code are 1) accident frequency, 2) release quantities, 3) atmos
pheric dispersion parameters, 4) population distribution parameters, and 5) human uptake and dosimetry 

models. Accident frequency and release quantities are discussed as follows; the remaining parameters 
have been discussed in previous sections. 

Accident Frequency. The frequency of a severe accident is calculated by multiplying an overall 

accident rate (accidents per truck-kilometer) by the conditional probability that an accident would involve 

mechanical or thermal conditions that are severe enough to result in container failure and subsequent 
release of radioactive material. Overall accident rates per kilometer of truck or rail travel were taken from 

Saricks and Kvitek (1994). State-specific accident rates were used in this study. 

For this analysis, six shipment-specific severity categories were defined, with category 1 as the least 

severe and the higher categories (2-6) representing increasingly severe conditions. The conditional prob
abilities of encountering accident conditions in each severity category were taken from a U.S. Nuclear 

Regulatory Commission (NRC) document (Fischer et al. 1987), which were developed based on reviews of 

accident records and statistics compiled by various state and federal agencies. The conditional probability 

for a given severity category is defined as the fraction of accidents that would fall into that severity cat

egory if an accident were to occur. The conditional probabilities were determined using a binning process. 

As discussed previously, severity category levels were defined to model the response of the various 

shipments to accidents. Severity category 1 was defined as encompassing all accidents that are within the 
Type B Package envelope, which would not be severe enough to result in failure of the shipping cask (such 

as, accidents with zero release). The higher categories (2-6) were defined to include more severe accidents 
and thus may lead to a release of radioactive material. The derivation of the severity category schemes and 

conditional probabilities of accidents in each severity category are discussed following for each shipping 

cask or container type. Table B-9 presents the conditional probabilities of the various severity categories 

used in this analysis. 
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Table B-9. Accident Severity Categories and Conditional Probabilities<•> 

Conditional Probability by Severity Category 

Modeffruck 1 2 3 4 5 6 

Rural 0.603 0.394 3 x to-6 3 x w-6 5 x w-6 7 x w-6 

Suburban 0.602 0.394 0.004 4 x to-6 3 x w-6 2 x w-6 

Urban 0.604 0.395 0.00038 3.8 x 10-7 2.5 x 10-7 1.3 x w-7 

(a) Taken from Massey and Coats (1995). 

Release Fractions. Release fractions are used to determine the quantity of radioactive material 
reJeased to the environment as a result of an accident. The quantity of material released is a function of the 
severity of the accident (that is, the thermal and mechanical conditions produced in the accident), the 
response of the shipping container to these conditions, and the physical and chemical properties of the 
material being shipped. The basis for the release fractions used in this analysis are discussed following 

and summarized in Table B-1 0. The results of the integrated population risk assessment are presented in 
Table B-11. 

Table B-10. Release Fractions Used for Assessment of Accident Impacts 

Release Fraction by Severity Category 

Material 1 2 3 4 5 6 

Spent Fuel<•> 
Gases 0 0.0099 0.033 0.39 0.33 0.63 
Cesium 0 1.1 x w-7 3.5 x w-7 6.o x 1o-6 3.5 x w-6 6.0 X w-s 
Ruthenium 0 4.1 x w-9 IA x w-8 2.4 x w-7 1.4 x w-7 2.4 X 10-6 

Particles 0 3.o x w-w 1.0 x 1o-9 1.0 x w-8 1.0 x 1o-8 1.0 x w-7 

Separated 0 I I 1 I 1 
Isotopes<bl 

Mo-99, 1-131 
Xe-133, 1-125 0 I I I I 1 

Secondary 0 0 0 1.0 x 1o-8 5.o x w-8 5.0 x to-8 

Waste<bl 

(a) These release fractions were applied to truck shipments of both unirradiated and irradiated targets 
(Massey and Coats 1995). 

(b) Taken from Massey and Coats (1995). 
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The radiological impacts to the public (including onsite individuals) associated with truck transporta
tion accidents range from 0.02 person-rernlyr (ORNL alternative) to 0.04 person-rern/yr (LANL and INEL 
alternative) (see Table B-11 ). The projected potential health effects range from 1 X 1 o-5 to 3 X 1 o-5 LCFs. 
For shipments to Nordion and the three U.S. distributors, the results shown in Tables B-15 and B-17, 
respectively, are for 100% of the annual U.S. demand. 

Table B-11. Radiological Risk Due to Transportation Accidents, Including Truck and Air Transport 

Public1"1 

Radiological Risk1" 1 Health Effects 
Alternative (person-rernlyr) (LCFs) 1' 1 

Los Alamos Target Fabrication, Irradiation, Separations, Onsite Waste Storage, and 0.04 2 x to·' 
Shipments from Albuquerque International Airport (5 X 104

) 

Los Alamos Target Fabrication and Irradiation and Separations at Sandia National 0.04 2 X to·' 
Laboratories, Waste to Nevada Test Site, and Shipments from Albuquerque International (2 X to·') 
Airport 

Sandia National Laboratories Target Fabrication, Irradiation and Separations, Waste to 0.04 2 X to·' 
Nevada Test Site, and Shipments from Albuquerque International Airport (2 X to·') 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and Separations, Waste to 0.02 1 x to·' 
Nevada Test Site, and Shipments from McGhee Tyson Airport (8 X to4 ) 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, Separations, Onsite 0.04 2 X to·' 
Waste Storage, and Shipments from Idaho Falls Airport (5 X 104 ) 

(a) Includes public and onsite individuals where appropriate. 
(b) Radiological risk for truck transport shown in parentheses. 
(c) Latent cancer fatalities calculated in accordance with ICRP Publication 60 (ICRP 1991). 

Results of Transportation Accident Impacts to a Maximally Exposed Individual. In addition to 
the radiological dose to the public, the doses to a MEl were calculated. It is assumed that a vehicle 
accident that would result in a release (catastrophic cask failure) would result in crew fatalities; therefore, 
radiological impacts to the crew were not calculated. The individual was assumed to be located 100 m 
(328 ft) from the accident. 

Radiological accident impacts to the MEl are calculated using GENII (Napier 1988). To calculate the 
impacts to the receptor, it was assumed the release due to a catastrophic failure of the shipping cask was at 
ground level. 

The radiological dose to the MEl located 100 m (328 ft) from a truck transportation accident, by mate
rial, is shown in Table B-12. As shown, the dose received due to an accident involving a shipment of 
iodine-131 is greater than all other calculated doses. 
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Table B-12. Accidental Releases and Dose to the Maximally Exposed 
Individual Located 100 m from Transport Accident 

Unirradiated Irradiated 
Isotope/ Material Target Tan~et Mo-99 1-125 1-131 Xe-133 

Qty. of MateriaJ<•> 0.0011 one shipment 41.0 Ci 0.35Ci 11.0 Ci 31.0 Ci 

Dose (rem) 0.91 1.3 0.62 0.054 2.6 0.063 

(a) With the exception of the irradiated target and waste, the quantities shown are respirable. 

8.1.3.2 Non-Radiological Impacts from Transportation Accidents 

Waste 

one shipment 

1.4 X 10'6 

This section describes the analyses performed to assess non-radiological impacts to the public. 
Nonradiological accident impacts are the fatalities resulting from potential vehicular accidents involving 
the shipments. It is assumed that a vehicle accident that would result in a release from a shipping cask 
could also result in crew fatalities; therefore, nonradiological vehicular accident impacts are calculated for 
the public and transport crew. 

Manual calculations were performed using unit-risk factors (fatalities per km of travel) to derive 
estimates of the nonradiological impacts. The nonradiological impacts were calculated by multiplying the 
unit risk factors by the total shipping distances for all of the shipments in each shipping option. 
Nonradiological unit risk factors for vehicular accidents were taken from Saricks and Kvitek (1994) 
(public). These risk factors, in units of fatalities-per-km of travel in rural suburban, and urban population 
zones, were multiplied by the total distance traveled in each zone by all of the shipments and then summed 
to calculate the expected number of nonradiological accidental fatalities. The unit risk factor for travel in 
suburban zones was represented by the average of the rural and urban unit risk factors given by Saricks and 

Kvitek (1994). 

The results of the nonradiological accident impact calculations for the five potential shipping scenarios 
are presented in Table B-13. The values reported in the table, 0.01 to 0.02 fatalities, represent the sum of 
the impacts from all of the shipments and include the impacts from shipments carrying cargo, as well as 
those from empty return shipments. For shipments to Nordion and the three U.S. distributors, the results 
shown in Tables B-15 and B-17, respectively, are for 100% of the annual U.S. demand. 
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Table B-13. Nonradiological Impacts Due to Truck Transportation Accidents 

I Alternative I Fatalities/yr I 
Los Alamos Target Fabrication, Irradiation, Separations, Onsite Waste 0.02 
Storage, and Shipments from Albuquerque International Airport 

Los Alamos Target Fabrication and Irradiation and Separations at Sandia 0.01 
National Laboratories, Waste to Nevada Test Site, and Shipments from 
Albuquerque International Airport 

Sandia National Laboratories Target Fabrication, Irradiation and Separations, 0.01 
Waste to Nevada Test Site, and Shipments from Albuquerque International 
Airport 

Oak Ridge National Laboratory, Target Fabrication, Irradiation and 0.02 
Separations, Waste to Nevada Test Site, and Shipments from McGhee Tyson 
Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, 0.01 
Separations, Onsite Waste Storage, and Shipments from Idaho Falls Airport 
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Table B-14. Routine Transportation Impacts for Shipments of 100% of the U.S. Demand to Nordion in 
Ottawa, Canada 

Non-Radiological 
Radiolo11:ical Impacts''' Impacts'"' 

Radiological Impacts 
(~rson-rern/yr)''' Health Effects (LCFs)'" Fatalities/yr 

Alternative Crew Public Crew Public Public 

Los Alamos Target Fabrication, Irradiation, Separations, Onsite Waste 23 69 0.01 0.04 0.008 
Storage, and Shipments from Albuquerque International Airport 

Los Alamos Target Fabrication and Irradiation, Separations at Sandia 23 69 0.01 0.04 0.009 
National Laboratories, Waste to Nevada Test Site, and Shipments from 
Albuquerque International Airport 

Sandia National Laboratories Target Fabrication, Irradiation, Separa- 23 69 0.01 0.04 0.009 
lions, Waste to Nevada Test Site, and Shipments from Albuquerque 
International Airport 

Oak Ridge National Laboratory Target Fabrication, Irradiation, Separa- 21 33 0.01 0.02 0.009 
lions, Waste to Nevada Test Site, and Shipments from McGhee Tyson 
Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, 22 45 0.01 0.02 0.008 
Separations, Onsite Waste Storage, and Shipments from Idaho Falls 
Airport 

(a) Radiological Impacts calculated using the methodology described in Section B.l.2.1. 
(b) Nonradiological Impacts calculated using the methodology described in Section B.I.2.2. 
(c) Crew- includes truck and air crews and handlers at hubs; Public- includes public and onsite individuals where appropriate. 
(d) Latent cancer fatalities (LCFs) calculated in accordance with ICRP Publication 60 (ICRP 1991 ). 

Table B-15. Transportation Accident Impacts for Shipments of 100% of the U.S. Demand to Nordion in 
Ottawa, Canada 

Non-Radiological 
Radiolo11:ical Impacts to the Public'"' Impacts'"' 

Radiological Impacts 
Alternative (person-rernlyr)''' Health Effects (LCFs)'" Fatalities/yr 

Los Alamos Target Fabrication, Irradiation, Separations, Onsite Waste 0.05 2 X 10·' 0.02 
Storage, and Shipments from AlbuquerQue International Airport 

Los Alamos Target Fabrication and Irradiation, Separations at Sandia 0.05 2x to·' 0.01 
National Laboratories, Waste to Nevada Test Site, and Shipments from 
Albuquerque International Airport 

Sandia National Laboratories Target Fabrication, Irradiation, Separations, 0.05 2 X 10·' 0.01 
Waste to Nevada Test Site, and Shipments from Albuquerque International 
Airport 

Oak Ridge National Laboratory Target Fabrication, Irradiation, Separa- 0.02 I X 10' 0.02 
tions, Waste to Nevada Test Site, and Shipments from McGhee Tyson 
Airport 

Idaho National Engineering Laboratory Target Fabrication, Irradiation, 0.03 2 X 10·' 0.01 
Separations, Onsite Waste Storage, and Shipments from Idaho Falls 
Airport 

(a) Radiological Impacts calculated using the methodology described in Section B.l.3.1. 
(b) Nonradiological Impacts calculated using the methodology described in Section B.l.3.2. 
(c) Public- includes public and onsite individuals where appropriate. 
(d) Latent cancer fatalities (LCFs) calculated in accordance with ICRP Publication 60 (ICRP 1991). 
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Table B-16. Routine Transportation Impacts for Shipments of 100% of the U.S. Demand to 
U.S. Distributors 

Non-Radiological 
Radiolol!ical Impacts''' Impacts<•> 

Radiological Impacts Health Effects 
(person-rernlvr)''' (LCFs)'" Fatalitieslvr 

Alternative Destination Crew Public Crew Public Public 

Los Alamos Target Fabrication, Irradiation, Separations, Dupont-Merck 24 69 0.01 0.04 0.008 
Onsite Waste Storage, and Shipments from Albuquerque 

Amersham Mediphysics 22 International Airport 39 0.01 0.02 0.02 

Mallinckrodt Medical 23 48 0.01 O.o2 0.004 

Los Alamos Target Fabrication and Irradiation, Separa- Dupont-Merck 24 69 0.01 0.04 0.009 
tions at Sandia National Laboratories, Waste to Nevada 
Test Site, and Shipments from Albuquerque International Amersham Mediphysics .22 39 0.01 0.02 0.01 

Airport Mallinckrodt Medical 23 48 0.01 0.02 0.005 

Sandia National Laboratories Target Fabrication, Irradia- Dupont-Merck 24 69 0.01 0.04 0.009 
tion, Separations, Waste to Nevada Test Site, and Ship-

Amersham Mediphysics 22 39 0.01 0.02 0.01 rnents from Albuquerque International Airport 

Mallinckrodt Medical 23 48 0.01 0.02 0.005 

Oak Ridge National Laboratory Target Fabrication, Irra- Dupont-Merck 23 33 0.01 0.02 0.009 
diation, Separations, Waste to Nevada Test Site, and 

Amersham Mediphysics 23 24 0.01 0.01 0.01 Shipments from McGhee Tyson Airport 

Mallinckrodt Medical 22 22 O.QI O.QI 0.005 

Idaho National Engineering Laboratory Target Fabrica- Dupont-Merck 24 72 0.01 0.04 0.008 
lion, Irradiation, Separations, Onsite Waste Storage, and 

Amersham Mediphysics 23 45 0.01 0.02 0.01 Shi prnents from Idaho Falls Airport 

Mallinckrodt Medical 22 42 0.01 0.02 0.004 

(a) Radiological Impacts calculated using the methodology described in Section B.l.2.1 
(b) Nonradiological Impacts calculated using the methodology described in Section B.l.2.2 
(c) Crew- includes truck and air crews and handlers at hubs; Public- includes public and onsite individuals where appropriate 
(d) Latent cancer fatalities (LCFs) calculated in accordance with ICRP60 (ICRP 19). 
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Table B-17. Transportation Accident Impacts for Shipments of 100% of the U.S. Demand to 
U.S. Distributors 

Non-Radiological 
Radiolo2ical Impacts to the Public'"' lmpacts<h> 

Radiological Impacts Health Effects 
Alternative Destination (oerson-rem/v~l''' (LCFsl'" Fatalities/yr 

Los Alamos Target Fabrication, Irradiation, Separations, Duvont-Merck 0.05 2 X 10 5 0.02 
Onsite Waste Storage, and Shipments from Albuquerque 

Amersham Mediohvsics I X 10'' International Airport 0.03 0.02 

Mallinckrodt Medical 0.03 2 X 10·' O.oi 

Los Alamos Target Fabrication and Irradiation, Separations at Duvont-Merck 0.05 3 X 10·' 0.01 
Sandia National Laboratories, Waste to Nevada Test Site, and 

Amersham Mediohvsics Shipments from Albuquerque International Airport 0.03 2 x 10·' 0.02 

Mallinckrodt Medical 0.04 2 X 10' 0.009 

Sandia National Laboratories Target Fabrication, Irradiation, Dupont-Merck 0.05 3 x 10·' 0.01 
Separations, Waste to Nevada Test Site, and Shipments from 

Amersham Mediohvsics 2 X 10·' Albuquerque International Airport 0.03 0.01 

Mallinckrodt Medical 0.04 2 X JO'' 0.008 

Oak Ridge National Laboratory Target Fabrication, Irradiation, Dupont-Merck 0.02 I X 10' 0.02 
Separations, Waste to Nevada Test Site, and Shipments from 

Amersham Mediphysics 0.02 1 x 10·' 0.02 McGhee Tyson Airport 

Mallinckrodt Medical 0.02 I X 10' 0.02 

Idaho National Engineering Laboratory Target Fabrication, Duoont-Merck 0.05 3 X 10·' 0.01 
Irradiation, Separations, Onsite Waste Storage, and Shipments 

Amersham Mediphvsics 2 X 10·' from Idaho Falls Airport 0.03 0.01 

Mallinckrodt Medical 0.03 2 X 10' 0.007 

(a) Radiological Impacts calculated using the methodology described in Section B.1.3.1 
(b) Nonradiological Impacts calculated using the methodology described in Section B.l.3.2 
(c) Public- includes public and onsite individuals where appropriate 
(d) Latent cancer fatalities (LCFs) calculated in accordance with ICRP60 (ICRP 19). 
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Appendix C 

Input to GENII Calculations for all Alternatives 

Where appropriate, site-specific parameters were used in the analyses for radiological impacts. The 
complete set of site-specific parameters is shown in Table C-1. This table lists the site, and the facility for 
each process. Associated with that site is a population file, and a joint frequency distribution file of 
meteorological conditions averaged over time, as well as food production data where known. Printouts of 
these files containing the data follow Table C-1. Where input data went directly into the calculations (for 
example, distance and direction to the maximally exposed individual [MEl] or release height), the data are 
listed in Table C-1. 

The tables in this appendix contain the values used in running GENII for this document. The three 
sets of tables include population distributions by directions and distance; wind by direction, wind speed, 
and wind stability; and food production by direction and distance. In all of the tables, the compass is 
divided into 16 sectors starting with the south and continuing clockwise to SSE. In each of the sections, 
the sites are listed in the same order: Sandia National Laboratories/New Mexico (SNL/NM ); Los Alamos 
National Laboratory (LANL) TA-2; LANL TA-3; Oak Ridge National Laboratory (ORNL); and Idaho 
National Engineering Laboratory (INEL). 
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Site 

SNUNM 

LANL 

ORNL 

.1" 

Operation/Scenario 

Fabrication 

Irradiation: Normal 
Operation/Fuel Element 
RuptureffarJ);et Rupture 

Transfer: Mo-99 Target 
Rupture 

Processing: Normal 
Operation/Operator Error 
for Mo-99, I -125 Targets 

Fabrication 

Irradiation: Normal 
Operation/Fuel Element 
Meltffarget Rupture 

Transfer to Casks: Target 
Rupture 

Processing: Normal 
Operation/Operator Error 
for Mo-99, 1-125 Targets 

Fabrication 

Irradiation: Normal 
Operation/Fuel Element 
Meltffarget Rupture 

Transfer: Mo-99 Target 
Rupture 

Processing: Normal 
Operation/Operator Error 
for Mo-99, 1-125 Targets 

Table C-1. Site-Specific Parameters Used in Radiologic Calculations 

Joint Nonnal Nearest Stack Inner 
Population Frequency Operations: Accidents: Public Accidents:Pop Height Radius Flow Rate 

Facilitv File Distribution OnsiteMEI OnsiteMEI OffsiteMI Access Wted Sector (m) (m) (m3/s) 

Hot Cells acrrpop.90 'fsnl15.5yr 1.6 krn NW 300mN 5400mN 5400mN North 38.1 0.9 22.1 
n-133,266 

ACRR acrrpop.90 'fsnl15.5yr 1.6krn NW 300mN 5400mN 5400mN North 16.5 0.1 0.35 
n=l33,266 

ACRR to acrrpop.90 ·fsnl15.5yr 1.6 krn NW 300mN 5400mN 5400m N North Ground Level 
Hot Cells n=133,266 

Hot Cells acrrpop.90 ·fsn115.5yr 1.6 krn NW 300mN 5400m N 5400mN North 38.1 0.9 22.1 
n=133,266 

Hot Cells/ ta3pop.93 'fta6-10.5yr 200mE 200m NNW 990mE 200mE ENE 16.6 2.6 52.9 
CMR n-26760 

Omega ta2pop.93 'fta6-10.5yr 650mW 200m NNW 580mNNW 300mN NW 45.7 0.1 0.38 
West n=4743 

Omega ta2pop.93 ·fta4110.1yr N/A 200m NNW 1300 mN 300mN NW Ground Level 
West n-4743 

Hot Cells/ ta3pop.93 ~fta6-10.5yr 200mE lOOmW 990mN 100mW ENE 16.6 2.6 52.9 
CMR n=26760 

Hot Cells ornlpop.92 Ufxl0-10.10yr 4.1 krn ssw 300mW 5450mE 400mNE East n=241,081 76.2 2.85 66.4 
X-3047 

ORNL ornlpop.92 ~fx 10-1 O.IOyr 4.1 kmSSW 300mW 5450 mE 400mNE East n=241,081 76.2 2.85 66.4 
X-3039 

BSR ornlpop.92 'fx10-10.10yr N/A 300mW 5450 mE 400mNE East n=241,081 76.2 2.85 66.4 
X-3039 

Hot Cells ornlpop.92 'fx10-10.10yr 4.1 krn ssw 300mW 5450mE 400mNE East n=241,081 76.2 2.85 66.4 
X-3047 

" -'-- -'c ..._ 
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Site Operation/Scenario 

INEL Fabrication 

Irradiation: Normal 
Operation/Fuel Element 
Meltffarget Rupture 

Transfer: Mo-99 Target 
Rupture 

Processing: Normal 
Operation/Operator Error 
for Mo-99, 1-125 Targets 

Dismissed: 
UofMO 

Table C-1. (contd) 

-~-

Joint Normal Accidents: 
Population Frequency Operations: Onsite 

Facility File Distribution OnsiteMEI MEl 

Hot Cell pbfpop.93 "fpbfl0.5yr 1600 m ESE 200m S 
Facility 

Power pbfpop.93 'fpbfl0.5yr 1600mESE 200mS 
Burst 
Facility 

Power pbfpop.93 · fpbfl 0.5yr 1600mESE 200m S 
Burst 
Facility 

Hot Cell pbfpop.93 "fpbfl0.5yr 1600mESE 200mS 
Facility 

Fabrication at Gulf Atomics 

MURR murrpop.90 STAR data in hand 

Processing at AECL 

Processing at a US hot cell 

HFIR omlpop.92 ~fxl0-10.10yr 4540m 
@ORNL ENE 
Bldg 
7911 

Nearest Accidents:Pop Stack Inner 
Public WtedSector Height Radius Flow Rate 

OtTsiteMI Access E/Q (m) (m) (m3/s) 

12.4 km SE 1000 m SSE East 10m assumed 
n=70,150 

12.4kmSE lOOOmSSE East 24.4 0.45 2.8 
n=70,150 

12.4kmSE 1000 m SSE East Ground Level 
n=70,150 

12.4 km SE lOOOm SSE East 10m assumed 
n=70,150 

5160 m WSW 30mMT4 



C.1 Population Distribution Tables 

Tables C-2 to C-6 show the number of people living near the site by compass direction (rows) from the 
site and by distance from the site (columns). Each distribution is centered on or near the facility specified 
in the file table. The most recent data available are reported. All SNLINM facilities used the same 
population files. 

The Omega West Reactor and Chemistry and Metallurgy Research Facility at LANL are separated, 
thus they have slightly different population distributions. As shown in Table C-1, the Chemistry and 
Metallurgy Research Facility used the population distribution for TA-3, while Omega West Reactor's 
population distribution centered on T A-2. 

The population distribution was the same for both Oak Ridge Research Reactor and the hot cell 
facilities because the two are so close to each other. 

Because the exact location of the INEL hot cells were unknown at the time of this writing, it was 
assumed the hot cells would be constructed in the vicinity of the Power Burst Facility (PBF), thus, the PBF 
population file was used to represent the hot cells, as well as the reactor. 
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Table C-2. Sandia National Laboratories/New Mexico Population Grid Based on 1990 Census Data 
Total= 606718 

I Miles/ 
Sector 

s 
ssw 
sw 

WSW 

w 
WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

(created [9-14-95] lhs; 
distance in miles from site) 

I 1 I 2 I 3 I 4 

0 0 0 159 

0 0 0 147 

0 0 82 55 

0 0 41 55 

0 0 39 55 

0 0 92 76 

0 0 123 397 

0 0 123 264 

393 1159 1227 359 

0 0 0 963 

0 0 0 216 

0 0 0 859 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

I 5 I 
5 

28 

65 

71 

71 

409 

1526 

4598 

2148 

4832 

852 

139 

81 

135 

213 

59 

10 I 20 I 30 I 40 I 50 I Total 

105 1493 38 173 436 2409 

97 6688 15339 2559 580 25438 

97 16770 3375 74 77 20595 

2345 1273 376 18 3 4182 

9118 5407 259 129 0 15078 

22551 26093 283 572 6 50082 

48374 55127 811 14 19 106391 

72184 65639 11440 568 1658 156474 

79235 36726 8702 1844 1473 133266 

37896 5384 1384 2297 4966 57722 

2382 4157 820 700 3860 12987 

452 3459 1809 333 296 7347 

445 2131 3505 743 160 7065 

344 1155 969 1150 290 4043 

123 178 412 662 199 1787 

95 247 224 1096 131 1852 

I 

Appendix C C.5 Volume/, MIPP- EIS 



Table C-3. Los Alamos National Laboratory TA-2 Omega West Reactor 1993 Projection Based on 1990 
Data Total = 236825 

(distances in kilometers) 

I 
kml 

I I I I I I I I I I I I Sector 1 2 4 8 15 20 30 40 60 80 Total 

s 4 15 0 0 45 1 584 1200 3684 3348 8881 

ssw 4 15 0 2 1 1 116 145 3001 54157 57442 

sw 4 15 0 1 5 0 0 30 3478 4 3537 

WSW 67 141 5 0 2 2 276 598 452 5 1548 

w 28 54 127 0 1 17 62 218 44 129 680 

WNW 57 399 1962 56 0 1 33 25 200 2234 4967 

NW 247 357 2242 834 0 4 28 66 494 471 4743 

NNW 314 380 515 1 0 7 0 148 150 248 1763 

N 124 408 348 0 0 15 82 811 542 551 2881 

NNE 39 326 461 50 0 14 741 477 879 332 3319 

NE 43 312 517 236 1 3 9539 2527 2104 1063 16345 

ENE 7 53 319 83 22 422 11486 3868 1815 2346 20421 

E 8 24 120 2 179 1371 4631 505 28 239 7107 

ESE 1 0 21 3 868 2 307 11351 2871 2657 18081 

SE 0 14 25 0 5117 0 116 60384 11565 765 77986 

SSE 4 17 2 0 52 0 4 3262 3560 223 7124 
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Table C-4. Los Alamos National Laboratory TA-3 Chemistry and Metallurgy Research Facility Total= 
250889 

I 

(Building B3-29 Area Population from 1990 Census Estimated for 1993; 
Created 05/26/95, Radian Corporation; 
distances in kilometers) 

km/ 

I I I I I I I I I Sector 1 2 4 8 15 20 30 40 60 

s 0 0 0 3 1 1 1054 2390 2445 

ssw 0 0 0 3 1 0 17 0 2889 

sw 0 0 0 2 3 0 0 277 3294 

WSW 0 0 0 0 0 6 284 629 353 

w 0 0 0 0 9 21 183 70 62 

WNW 0 0 0 0 0 9 42 22 969 

NW 0 22 0 0 0 2 21 98 569 

NNW 0 348 94 0 0 9 7 Ill 152 

N 1 738 2296 5 0 7 56 677 301 

NNE 3 437 1524 91 0 8 140 906 1112 

NE 5 409 1191 883 0 2 4703 3666 2431 

ENE 4 78 1180 1635 5 162 13952 5168 1665 

E 1 194 62 174 2 485 4108 2274 78 

ESE I 13 42 32 5451 0 92 16144 14043 

SE 0 0 0 0 581 0 2 34818 23979 

SSE 0 0 0 0 52 0 13 1261 2571 

I 80 I Total 

5853 11747 

65919 68829 

3 3579 

20 1292 

322 667 

1412 2454 

384 1096 

171 892 

624 4705 

380 4601 

497 13787 

2913 26762 

126 7504 

3136 38954 

472 59852 

271 4168 

I 
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Table C-5. Oak Ridge National Laboratory 1992 Projected Population Based on 1990 Census Data Total 
= 905740 

Meters/ 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

(ORNL Population ORNL 1992 Annual Rpt. LHS [8/10/95] 
distances in meters from site) 

100 200 300 2400 6400 12000 24000 40000 

0 0 0 0 100 2525 11108 8028 

0 0 0 0 67 1027 3429 10559 

0 0 0 0 5 1148 3022 3882 

0 0 0 0 0 1566 12243 9186 

0 0 0 0 34 1591 9701 2099 

0 0 0 3 419 923 3501 1589 

0 0 0 34 563 2163 4450 2240 

0 0 0 1442 1056 1904 977 1033 

0 0 0 289 2297 2570 752 2360 

0 0 0 18 4185 5279 5881 14059 

0 0 0 0 1775 13940 16275 8906 

0 0 0 0 0 2374 31245 56253 

0 0 0 0 7 3415 85356 105705 

0 0 0 0 172 8215 32223 37569 

0 0 0 0 240 4522 9745 30233 

0 0 0 0 l 3009 8518 5115 

Volume I, MIPP- EIS C.8 

56000 72000 Total 

9295 4107 35163 

23037 15157 53276 

6718 11785 26560 

5749 5162 33906 

15321 13190 41936 

2576 4948 13959 

2935 8642 21027 

9509 5399 21320 

2695 8164 19127 

16255 7466 53143 

5534 7014 53444 

16797 18605 125274 

23801 22797 241081 

9125 12574 99878 

1242 824 46806 

1841 1356 19840 
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Table C-6. Idaho National Engineering Laboratory Power Burst Facility Population Grid Based on 1993 
Annual Report Total= 121455 

Meters/ 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

Appendix C 

(80 km [created 18 August 1995 LHS] 
distances in meters) 

800 2400 4000 5600 7200 

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 0 0 0 0 

12000 24000 40000 56000 72000 Total 

0 0 0 0 2960 2960 

0 0 0 0 160 160 

0 0 0 0 0 0 

0 0 0 0 120 120 

0 0 0 0 0 0 

0 0 2600 0 1200 3800 

0 0 0 0 10 10 

0 352 0 0 15 340 

0 0 0 0 0 0 

0 0 0 0 90 90 

0 0 0 0 2400 2400 

0 0 0 0 11530 11530 

0 0 0 1750 68400 70150 

0 0 0 0 3050 3050 

25 0 0 8150 12450 20625 

2300 0 0 0 3920 6220 
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C.2 Wind Speed/Wind Stability Tables 

Tables C-7 through C-11 give the meteorologic data representing the frequency the wind blows in each 
direction and pasquill stability class. The tables are organized in terms of the compass direction the wind 
is blowing, starting in the south and moving clockwise in 16 sectors, and a scale is included that combines 
wind speed and pasquill wind stability category. The wind speed categories are from 1 through 6 (7 for 
INEL) and the stability categories are A through F (G for ORNL). 

Meteorological data are represented in the joint frequency distribution tables. These tables show the 
percent of the time the wind blows in a given direction, within a given range of wind speeds, and during a 
given atmospheric stability class (A-For G). These data are frequently averaged over several years. The 
midpoint of a wind speed is chosen to represent each wind speed range. 

Joint frequency distributions are specific to each location and even release height; however, data are 
limited to collection points. The nearest collection point was used as the best available data. For 
SNL/NM, this meant joint frequency data from the Albuquerque International Airport were used for all the 
SNL/NM facilities. Los Alamos collection points were TA-6 and TA-41. TA-6 is on the mesa and is close 
to the Chemistry and Metallurgy Research Facility. TA-6 was also used to represent the meteorologic con
ditions from the Omega West Reactor stack, which is 45 m above the mesa top. Ground-level releases 
from the Omega West Reactor were modeled using meteorologic data from TA-41, which is in the same 
canyon as the reactor. Limitations on TA-41 data exist because data were collected only for 1.5 years. 
Because the topography dominates over seasonal differences, the fraction of year is not a serious 
complication. Of course, the longer data are averaged, the more representative they would be of any 
average year. 

Oak Ridge Research Reactor and its hot cells are represented by meteorologic data collected at the 
X-10 met tower, while the data for the Power Burst Facility were collected nearby. 
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See Table C-7 
Sandia National Laboratories/New Mexico 15m Albuquerque International Airport Pasquill A-F 
( 1960-1964 Average) 
(Created 16-Aug-95 LHS) 

dir; wind towards this direction 
SP:ST; wind speed: wind stability 
wind speed categories: 
1: 1.03 m/sec 
2: 2.83 m/sec 
3: 4.63 m/sec 
4: 6.95 m/sec 
5: 9.78 m/sec 
6: 12.10m/sec 
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Table C-7. Sandia National Laboratories/New Mexico 15m Albuquerque International Airport (1960-1964 average) 

DIRI 
SP:ST s ssw sw WSW w WNW NW NNW N NNE NE ENE E ESE SE SSE 

1: A 0.10 0.02 0.07 0.04 0.03 0.06 0.08 0.04 0.10 0.08 0.11 0.10 0.13 0.10 0.08 0.04 

1: B 0.64 0.27 0.30 0.17 0.16 0.23 0.35 0.27 0.58 0.29 0.55 0.38 0.45 0.48 0.51 0.42 

1 :C 0.17 0.08 0.06 0.05 0.04 0.08 0.15 0.10 0.19 0.08 0.11 0.07 0.10 0.08 0.11 0.10 

1 :D 0.15 0.06 0.06 0.05 0.05 0.06 0.10 0.07 0.12 0.02 0.09 0.05 0.04 0.07 0.09 0.07 

1 :E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 :F 1.36 0.77 0.99 0.64 0.72 1.35 1.78 0.99 1.17 0.38 0.53 0.42 0.42 0.53 0.57 0.66 

2:A 0.10 0.03 0.03 0.02 0.02 0.04 0.04 0.05 0.14 0.09 0.16 0.00 0.13 0.13 0.11 0.06 

2:B 0.38 0.20 0.14 0.09 0.07 0.08 0.18 0.20 0.52 0.46 0.60 0.53 0.49 0.46 0.39 0.37 

2 :C 0.66 0.25 0.13 0.06 0.05 0.14 0.28 0.27 0.62 0.36 0.43 0.31 0.31 0.31 0.39 0.50 

2:0 0.50 0.19 0.19 0.06 0.12 0.21 0.30 0.23 0.37 0.18 0.25 0.17 0.17 0.16 0.22 0.27 

2:E 0.59 0.33 0.25 0.17 0.19 0.55 0.88 0.49 0.51 0.26 0.27 0.23 0.21 0.22 0.20 0.31 

2:F 2.07 1.00 0.93 0.44 0.56 1.53 2.27 1.23 0.96 0.33 0.37 0.35 0.31 0.42 0.56 0.95 

3 :A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3: B 0.13 0.06 0.03 0.03 0.01 0.03 0.07 0.08 0.30 0.26 0.38 0.30 0.21 0.18 0.14 0.07 

3: c 0.68 0.15 0.11 0.05 0.09 0.09 0.15 0.21 0.62 0.54 0.59 0.42 0.30 0.30 0.29 0.40 

3 :D 1.37 0.35 0.28 0.21 0.35 0.57 0.51 0.45 0.91 0.54 0.57 0.55 0.37 0.34 0.32 0.55 

3 :E 2.18 0.82 0.30 0.18 0.26 0.54 0.59 0.39 0.55 0.32 0.30 0.24 0.19 0.25 0.36 0.62 

3: F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4:A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4:B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4:C 0.03 0.01 0.00 0.01 0.02 0.04 0.03 0.04 0.13 0.13 0.17 0.11 0.09 0.06 0.04 0.04 
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SP:ST s 

4:0 1.54 

4 :E 0.00 

4:F 0.00 

5 :A 0.00 

5:B 0.00 

5 :C 0.00 

5:0 0.20 

5 :E 0.00 

5:F 0.00 

6:A 0.00 

6:B 0.00 

6: c 0.00 

6:0 0.02 

6 :E 0.00 

6:F 0.00 

TOTAL 12.87 

ssw sw WSW w WNW 

0.22 0.12 0.36 1.31 1.40 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.01 

0.01 0.01 0.09 0.83 0.81 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.02 0.40 0.26 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

4.82 4.00 2.74 5.28 8.08 

Table C-7. (contd) 

NW NNW N NNE NE ENE E ESE SE SSE I 

0.41 0.27 0.86 0.82 0.67 0.67 0.55 0.74 0.81 0.84 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.03 0.03 0.02 0.01 0.02 0.02 0.02 0.01 

0.16 0.04 0.31 0.24 0.21 0.20 0.26 0.32 0.32 0.14 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 

0.03 0.01 0.11 0.03 0.05 0.08 0.07 0.10 0.07 0.02 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8.36 5.43 9.11 5.45 6.44 5.20 4.83 5.27 5.60 6.44 



See Table C-8 
TA 6 Joint frequency Pasquill (1990-1994 Average) 
Created 16 Aug 1995 LHS 
Applied to Chemistry and Metallurgy Research Facility and Omega West Reactor Stack Releases 
dir; wind towards this direction 
SP:ST; wind speed: wind stability 
wind speed categories: 
1: 0.88 rnlsec 
2: 2.50 m/sec 
3: 4.40 m/sec 
4: 7.00 m/sec 
5: 10.00 rnlsec 
6: 20.00 rnlsec 

Volume/, MIPP- EIS C.14 Appendix C 
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DIRI 
SP:ST 

I :A 

I :B 

I: C 

I: D 

I :E 

I :F 

2: A 

2:B 

2: c 

2: D 

2 :E 

2:F 

3 :A 

3: B 

3: c 

3: D 

3: E 

3: F 

4: A 

4:B 

Table C-8. Chemistry and Metallurgy Research Facility and Omega West Reactor Stack Releases 

s ssw sw WSW w WNW NW NNW N NNE NE ENE E ESE SE SSE 

0.14 0.22 0.50 0.88 0.97 0.82 0.86 0.69 0.40 0.19 0.11 0.07 0.08 0.07 0.09 0.07 

0.04 0.09 0.19 0.28 0.29 0.20 0.18 0.19 0.16 0.09 0.05 0.02 0.02 0.02 0.02 0.02 

0.08 0.15 0.23 0.31 0.37 0.21 0.17 0.20 0.26 0.15 0.09 0.04 0.04 0.03 0.05 0.05 

0.96 0.75 0.62 0.43 0.52 0.44 0.38 0.57 0.95 0.97 0.85 0.65 0.61 0.59 0.83 0.78 

0.55 0.28 0.16 0.08 0.09 0.08 0.10 0.15 0.26 0.49 0.66 0.50 0.40 0.38 0.64 0.63 

0.54 0.29 0.18 0.05 0.07 0.08 0.09 0.10 0.18 0.30 0.56 0.76 1.01 1.00 1.06 0.75 

0.05 0.07 0.20 0.24 0.30 0.51 0.82 0.81 0.44 0.14 0.07 0.05 0.05 0.04 0.06 0.06 

0.04 0.13 0.33 0.32 0.33 0.44 0.55 0.88 0.72 0.29 0.13 0.08 0.07 0.06 0.08 0.06 

0.13 0.37 0.52 0.29 0.44 0.47 0.27 0.88 1.42 0.75 0.40 0.21 0.13 0.13 0.17 0.09 

0.81 0.75 0.37 0.09 0.19 0.23 0.11 0.43 1.31 2.23 2.09 1.24 0.95 0.95 1.31 0.70 

0.24 0.09 0.03 0.00 0.01 0.01 0.02 0.04 0.11 0.34 0.78 1.60 0.98 1.03 2.37 0.66 

0.10 0.04 0.01 0.00 0.00 0.00 0.01 0.01 0.02 0.03 0.11 0.69 3.03 3.07 1.34 0.28 

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.05 0.01 0.01 0.00 0.00 0.00 0.01 0.01 

0.01 0.02 0.03 0.01 0.00 0.01 0.06 0.26 0.43 0.21 0.11 0.05 0.03 0.01 0.04 0.03 

0.05 0.18 0.19 0.02 0.01 0.03 0.06 0.75 1.59 0.87 0.51 0.47 0.27 0.20 0.29 0.06 

0.11 0.28 0.06 0.01 0.01 0.02 0.00 0.23 0.42 0.98 0.83 0.91 1.51 1.53 0.91 0.11 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.06 0.28 0.54 0.09 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.32 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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4:C 0.00 

4: D O.o2 

4:E 0.00 

4:F 0.00 

5 :A 0.00 

5:8 0.00 

5 :C 0.00 

5: D 0.00 

5 :E 0.00 

5:F 0.00 

6 :A 0.00 

6:8 0.00 

6:C 0.00 

6:0 0.00 

6 :E 0.00 

6:F 0.00 

TOTAL 3.87 

ssw sw WSW w 

0.00 0.00 0.00 0.00 

0.08 0.01 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

3.79 3.63 3.01 3.60 

Table C-8. ( contd) 

----- ---- -------- --- ----

WNW NW NNW N NNE NE ENE E ESE SE SSE 

0.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.03 0.13 0.27 0.19 0.37 0.88 1.01 0.27 0.02 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.10 0.17 0.02 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.10 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.55 3.69 6.24 8.85 8.32 7.57 7.78 10.71 11.29 9.65 4.38 



See Table C-9 
LANL TA41 (TA 2)- 10.5 m- Pasquill A-F (Nov 93 to Jul95)- approx 95% recoverability 
Translated to GENII format (sfs- 8/95). 
Applied to Omega West Reactor ground level releases 
dir; wind towards this direction 
SP:ST; wind speed: wind stability 
wind speed categories: 
1: 0.90 m/sec 
2: 2.50 m/sec 
3: 4.38 m/sec 
4: 7.00 m/sec 
5: 10.00 m/sec 
6: 15.00 m/sec 

Appendix C C.17 Volume I, MIPP- EIS 
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DIRI 
SP:ST 

1: A 

1:8 

1: c 

1 :D 

1: E 

1 : F 

2 :A 

2:8 

2:C 

2: D 

2 :E 

2:F 

3: A 

3:8 

3: c 

3: D 

3 :E 

3 :F 

4:A 

4:8 

s ssw sw 

1.16 1.26 1.83 

0.12 0.08 0.08 

0.10 0.06 0.06 

0.27 0.17 0.20 

0.01 0.02 0.01 

0.01 0.03 0.02 

0.47 0.31 0.35 

0.10 0.03 0.02 

0.04 0.01 0.01 

0.01 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

Table C-9. Omega West Reactor Ground Level Releases 

---

WSW w WNW NW NNW N NNE NE ENE E ESE SE SSE 

1.58 2.04 1.85 1.20 0.59 0.30 0.19 0.26 0.29 0.45 0.31 0.34 0.88 

0.13 0.45 0.48 0.34 0.13 0.02 0.01 0.03 0.04 0.06 0.07 0.12 0.26 

0.14 0.43 0.71 0.51 0.14 0.03 0.02 0.03 0.08 0.24 0.11 0.14 0.36 

0.31 1.24 2.31 1.66 0.55 0.22 0.17 0.26 0.87 6.33 1.39 0.69 0.73 

0.02 0.18 0.34 0.12 0.08 0.03 0.03 0.08 0.28 5.35 0.51 0.07 0.08 

0.05 0.45 0.73 0.22 0.09 0.04 0.07 0.12 0.40 8.77 0.33 0.07 0.08 

0.36 0.64 0.60 0.37 0.14 0.03 0.04 0.10 0.29 0.35 0.12 0.13 0.62 

0.06 0.41 0.26 0.10 0.04 0.00 0.00 0.00 0.06 0.25 0.12 0.17 0.44 

0.02 0.36 0.26 0.03 0.01 0.00 0.00 0.00 0.01 0.51 0.37 0.41 0.42 

0.00 0.11 0.16 0.01 0.01 0.00 0.01 0.01 0.06 3.35 0.87 0.80 0.16 

0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.61 0.12 0.05 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 17.30 0.07 0.01 0.00 

0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.15 0.01 0.00 0.01 

0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.04 0.04 0.03 

0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.62 0.54 0.31 0.05 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 1.12 0.98 0.36 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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DIRI 
SP:ST s 

4:C 0.00 

4:D 0.00 

4 :E 0.00 

4:F 0.00 

5 :A 0.00 

5:8 0.00 

5 :C 0.00 

5 :D 0.00 

5 :E 0.00 

5:F 0.00 

6:A 0.00 

6:8 0.00 

6: c 0.00 

6:D 0.00 

6 :E 0.00 

6:F 0.00 

TOTAL 2.29 

SSW sw WSW w WNW 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

1.97 2.58 2.67 6.34 7.71 

Table C-9. (contd) 

NW NNW N NNE NE ENE E ESE SE SSE 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.23 0.05 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4.56 1.78 0.67 0.54 0.89 2.45 51.49 6.19 3.76 4.12 



See Table C-10 

Oak Ridge Research Reactor- X10 Facility -10m Pasquill A-G (1983 to 1992- 10 yr avg) 
Translated to GENII format (sfs - 8/95). 

dir; wind towards this direction 
SP:ST; wind speed: wind stability 
wind speed categories: 
1: 1. 79 m/sec 
2: 2.46 m/sec 
3: 4.47 m/sec 
4: 6. 93 m/sec 
5: 9.61 m/sec 
6: 13.00 m/sec 

Volume I, MIPP- EIS C.20 
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DIRI 
SP:ST 

1: A 

1: B 

1 :C 

1: D 

1 :E 

1: F 

1 :G 

2:A 

2:B 

2:C 

2: D 

2:E 

2:F 

2:G 

3:A 

3:B 

3: c 
3: D 

3: E 

3:F 

3:G 

4:A 

4:B 

4: c 
4:0 

4:E 

s SSW sw 

0.18 0.18 0.21 

0.10 0.11 0.14 

0.13 0.18 0.26 

1.62 1.69 2.36 

2.13 2.40 2.84 

0.56 0.56 0.64 

0.01 0.02 0.03 

0.20 0.21 0.24 

0.13 0.12 0.15 

0.10 0.12 0.32 

0.13 0.26 0.42 

0.06 0.13 0.26 

0.04 0.03 0.03 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.01 0.00 0.00 

0.02 0.04 0.02 

0.02 0.03 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.01 0.00 

0.00 0.00 0.00 

Table C-10. Oak Ridge Research Reactor- XlO Facility 

~-

WSW w WNW NW NNW N NNE NE 

0.29 0.33 0.43 0.35 0.31 0.36 0.41 0.34 

0.17 0.14 0.14 0.07 0.07 0.08 0.16 0.18 

0.32 0.13 0.12 0.09 0.09 0.12 0.21 0.29 

1.85 0.47 0.32 0.24 0.21 0.29 0.60 1.61 

1.70 0.24 0.11 0.08 0.08 0.12 0.20 0.91 

0.54 0.15 0.06 0.04 0.06 0.06 0.11 0.25 

0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

0.40 0.70 0.53 0.38 0.40 0.58 0.92 1.12 

0.39 0.59 0.16 0.08 0.05 0.17 0.58 0.86 

1.12 0.90 0.12 0.03 0.02 0.08 0.41 1.07 

2.02 0.74 0.16 0.09 0.07 0.12 0.36 1.87 

0.66 0.07 0.03 0.01 0.01 0.03 0.11 0.39 

0.06 0.03 0.02 0.02 0.02 0.03 0.05 0.07 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.03 0.04 0.01 0.01 0.01 0.01 0.08 0.17 

0.17 0.15 0.01 0.00 0.01 0.04 0.29 1.01 

0.13 0.16 0.00 0.00 0.00 0.02 0.10 0.74 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.06 

0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.10 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENE E ESE SE SSE 

0.26 0.23 0.16 0.14 0.13 

0.15 0.11 0.10 0.05 0.08 

0.27 0.18 0.13 0.10 0.10 

2.46 2.18 1.60 1.57 1.47 

2.55 2.78 2.43 2.26 2.11 

0.74 0.85 0.75 0.60 0.50 

0.02 0.03 0.02 0.01 0.01 

0.74 0.52 0.35 0.19 0.20 

0.63 0.50 0.30 0.11 0.10 

0.81 0.58 0.27 0.05 0.05 

2.31 1.38 0.42 0.08 0.10 

1.10 0.58 0.26 0.09 0.09 

0.20 0.18 0.16 0.06 0.04 

0.01 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.11 0.18 0.22 0.05 0.01 

0.49 0.56 0.33 0.01 0.02 

0.47 0.52 0.23 0.01 0.01 

0.00 0.01 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.02 0.02 0.01 0.00 0.00 

0.04 0.03 0.01 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
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DIRI 
SP:ST 

4:F 

4:0 

5:A 

5:8 

5 :C 

5 :D 

5 :E 

5: F 

5:0 

6:A 

6:8 

6:C 

6:0 

6 :E 

6:F 

6:0 

TOTAL 

- -------------

s 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.44 

L___ 

ssw sw WSW w 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

6.09 7.92 9.90 4.85 

A.. 

Table C-10. (contd) 

WNW NW NNW N NNE NE ENE E ESE SE SSE 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.22 1.49 1.41 2.11 4.62 11.04 13.38 11.42 7.75 5.38 5.02 

~- .. 



See Table C-11 
INEL-near PBF- 10m Pasquill A-F (1987 to 1991 - 5 yr avg) 
Translated to GENII format (sfs-8/95) - 90.2% of hrs recovered 

dir; wind towards this direction 
SP:ST; wind speed: wind stability 
wind speed categories: 
1: 1.00 m/sec 
2: 2.50 m/sec 
3: 4.50 m/sec 
4: 6.93 m/sec 
5: 13.20 m/sec 
6: 19.00 m/sec 
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DIRI 
SP:ST 

1: A 

1:8 

1 :C 

1: D 

I 

1 :E 

1: F 

2:A 

I 2:8 

2:C 

2:D 

2:E 

2:F 

3:A 

3:8 

3: c 
3:D 

3: E 

3: F 

4:A 

4:8 

4:C 

4:D 

----------------

s ssw 

0.42 0.47 

0.10 0.12 

0.11 0.19 

0.29 0.56 

0.26 0.34 

1.30 1.79 

0.26 0.38 

0.09 0.20 

0.15 0.41 

0.63 2.98 

0.29 0.88 

0.43 0.79 

0.00 0.00 

0.04 0.04 

0.08 0.11 

0.43 1.62 

0.17 0.46 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.01 0.01 

0.70 0.71 

Table C-11. Idaho National Engineering Laboratory, Near the Power Burst Facility 

---- - - -·------ -

sw WSW w WNW NW NNW N NNE NE ENE E ESE SE SSE 

0.42 0.38 0.27 0.24 0.21 0.22 0.28 0.37 0.37 0.31 0.30 0.30 0.32 0.43 

0.05 0.04 0.01 0.00 0.01 0.02 0.04 0.05 0.04 0.02 0.02 0.02 0.03 0.08 

0.12 0.01 0.01 0.01 0.01 0.01 0.04 0.03 0.03 0.01 0.02 0.02 0.04 0.06 

0.40 0.22 0.06 0.04 0.04 0.08 0.15 0.16 0.10 0.05 0.04 0.04 0.06 0.13 

0.44 0.31 0.11 0.05 0.04 0.15 0.18 0.18 0.13 0.06 0.05 0.06 0.06 0.12 

1.70 1.31 0.91 0.84 0.97 1.28 1.33 1.33 1.06 0.90 0.76 0.83 0.82 1.06 

0.41 0.37 0.19 0.16 0.19 0.33 0.49 0.67 0.60 0.46 0.37 0.24 0.26 0.21 

0.21 0.11 0.04 0.03 0.02 0.10 0.23 0.31 0.28 0.17 0.10 0.04 0.03 0.06 

0.40 0.09 0.01 0.01 0.03 0.08 0.16 0.23 0.19 0.11 0.04 0.02 0.02 0.03 

2.22 1.06 0.33 0.14 0.15 0.55 0.73 0.81 0.52 0.34 0.18 0.07 0.05 0.14 

1.15 1.02 0.34 0.11 0.17 0.46 0.57 0.50 0.34 0.19 0.09 0.06 0.05 0.09 

0.86 0.70 0.35 0.30 0.27 0.43 0.61 0.59 0.45 0.34 0.28 0.24 0.24 0.24 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.04 0.02 0.01 0.01 0.02 0.05 0.13 0.19 0.17 0.14 0.06 0.03 0.04 0.04 

0.17 0.08 0.02 0.04 0.03 0.16 0.30 0.49 0.79 0.46 0.15 0.08 0.07 0.09 

1.36 0.45 0.08 0.05 0.23 0.73 0.94 1.34 1.78 1.17 0.33 0.11 0.07 0.16 

0.66 0.35 0.08 0.04 0.34 0.63 0.32 0.38 0.50 0.35 0.05 0.03 0.02 0.04 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.01 0.00 0.01 0.04 0.05 0.08 0.07 0.02 0.01 0.01 0.01 

0.51 0.16 0.01 0.01 0.08 0.32 0.74 1.29 3.46 2.03 0.30 0.08 0.08 0.25 

-" .. ~ 
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DIRI 
SP:ST s 

4:E 0.00 

4:F 0.00 

5: A 0.00 

5:B 0.00 

5: c 0.00 

5 :D 0.21 

5:E 0.00 

5:F 0.00 

6:A 0.00 

6:B 0.00 

6:C 0.00 

6: D 0.01 

6:E 0.00 

6:F 0.00 

7 :A 0.00 

7:B 0.00 

7: c 0.00 

7: D 0.00 

7 :E 0.00 

7:F 0.00 

TOTAL 5.98 

ssw sw WSW w WNW 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.16 0.07 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.01 0.01 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

12.23 ll.20 6.68 2.83 2.09 

Table C-11. (contd) 

NW NNW N NNE NE ENE E ESE SE SSE 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.01 0.05 0.19 0.41 2.01 1.40 0.12 0.03 0.05 0.11 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.03 0.04 0.62 0.37 0.03 0.01 0.00 0.02 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.82 5.66 7.50 9.42 13.53 8.96 3.31 2.32 2.32 3.37 



C.3 Food Production Distribution Tables 

Tables C-12 through C-17 give food production distributions for beef cattle and dairy cattle, by 
compass direction from the site and distance from the site. No tables are included for ORNL. The 
production figures are given in terms of head of cattle, except for INEL, where they are listed by kg/yr of 
meat and Llyr of milk. 

These data were used outside of GENII. All the food produced in the sector being evaluated was 
assumed to be consumed. Spreadsheet calculations took into account the distance, direction, and total pro
duction when calculating the potential population dose. 
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Table C-12. Food Production Grid for SNL/NM, TA V (Annular Core Research Reactor) 

Appendix C 

Beef Cattle Total = 32355 head 
distance in miles 

Miles/ 
Sector 0-10 10-20 

s 173 209 

ssw 173 227 

sw 173 397 

WSW 173 522 

w 45 507 

WNW 0 387 

NW 0 87 

NNW 0 158 

N 99 232 

NNE 99 242 

NE 99 408 

ENE 144 470 

E 173 408 

ESE 173 478 

SE 173 424 

SSE 173 233 

20-30 30-40 40-50 Total 

332 465 563 1742 

332 457 560 1749 

341 465 584 1960 

338 465 597 2095 

869 668 597 2686 

807 699 560 2453 

276 371 477 1211 

265 371 477 1271 

265 371 477 1444 

265 758 1137 2501 

367 611 788 2273 

438 614 789 2455 

404 560 713 2258 

495 495 636 2277 

362 495 636 2090 

353 495 636 1890 
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Table C-13. Food Production Grid for SNL/NM, TA V (Annular Core Research Reactor) 

Dairy Cattle Total= 7288 head 
distance in miles 

Miles/ 
Sector 0-10 10-20 

s 89 45 

ssw 89 58 

sw 89 179 

WSW 89 267 

w 23 259 

WNW 198 403 

NW 0 35 

NNW 0 42 

N 50 75 

NNE 50 82 

NE 50 191 

ENE 73 214 

E 89 161 

ESE 89 229 

SE 89 184 

SSE 89 42 

Volume I, MIPP- EIS 

20-30 30-40 40-50 Total 

64 82 0 56 336 

64 76 51 338 

70 89 92 519 

65 89 115 625 

444 233 115 1074 

278 95 0 974 

52 63 81 231 

45 63 81 231 

45 63 81 314 

45 331 367 875 

23 11 14 289 

8 II 14 320 

6 8 8 272 

124 4 5 451 

II 4 5 293 

4 4 7 146 

C.28 Appendix C 



Table C-14. Food Production Grid for LANL, Centered on TA-53 

kml 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

Appendix C 

Beef Cattle Total= 28900 head 
distance in kilometers 

0-1 1-2 2-4 4-8 8-15 

0 0 0 0 21 

0 0 0 0 0 

0 0 0 0 21 

0 0 0 0 16 

0 0 0 0 34 

0 0 0 0 17 

0 0 10 0 6 

0 0 10 0 12 

0 0 0 0 14 

0 0 0 0 13 

0 0 0 1 10 

0 0 0 6 36 

0 0 0 7 31 

0 0 0 0 0 

0 0 0 0 55 

0 0 0 0 47 

15-20 20-30 

73 290 

9 258 

68 78 

73 197 

97 289 

103 290 

57 167 

50 193 

46 121 

5 32 

19 5 

30 146 

30 149 

0 134 

51 33 

79 132 

C.29 

30-40 40-60 60-80 Total 

391 414 533 1722 

258 295 639 1459 

209 391 113 880 

253 652 448 1639 

294 594 781 2089 

289 786 2392 3877 

179 511 895 1825 

62 610 1255 2192 

206 772 1020 2179 

256 701 878 1885 

129 234 1350 1748 

53 614 1348 2233 

70 251 466 1004 

14 146 465 759 

0 467 826 1432 

233 613 873 1977 
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Table C-15. Food Production Grid for LANL, Centered on TA-53 

kml 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

Dairy Cattle Total= 1963 head 
distance in kilometers 

0-1 1-2 2-4 4-8 8-15 

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 0 0 0 0 

Volume/, MIPP- EIS 

15-20 20-30 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

9 24 

21 109 

0 0 

0 0 

0 0 

C.30 

30-40 40-60 

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 

60-80 Total 

0 0 

1800 1800 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 33 

0 130 

0 0 

0 0 

0 0 

Appendix C 
I 

·:j 



Table C-16. INEL PBF Food Production Grid (from FOODPROD.ID provided by INEL 
forNPREIS) 

Meters/ 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

INEL GENII Food Production Grid (meat, milk) 
Updated 15-May-90 PRL, Data taken from file COWVEGl.DAT 

Beef Cattle Production- kg/y meat Total= 26748000 
distance in meters 

800 2400 4000 5600 7200 8000 24000 40000 

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 533000 533000 

0 0 0 0 0 0 341000 793000 

0 0 0 0 0 0 0 394000 

0 0 0 0 0 0 0 252000 

0 0 0 0 0 0 755000 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 164000 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 83200 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

56000 

0 

0 

0 

0 

0 

1100000 

2160000 

252000 

139000 

411000 

1470000 

519000 

1200000 

0 

2830000 

1530000 

72000 

1710000 

0 

0 

0 

0 

0 

541000 

63800 

0 

1470000 

749000 

1210000 

2410000 

1970000 

705000 

460000 

Total 

1710000 

0 

0 

0 

1066000 

2234000 

3095000 

567800 

894000 

1881000 

2383000 

1729000 

3693200 

1970000 

3535000 

1990000 
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Table C-17. INEL PBF Food Production Grid (from FOODPROD.ID provided by INEL 
forNPREIS) 

INEL GENII Food Production Grid (meat, milk) 
Updated 15-May-90 PRL, Data taken from file COWVEGl.DAT 

Meters/ 
Sector 

s 

ssw 

sw 

WSW 

w 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

Dairy Cattle Production -Liy milk 
distance in meters 

800 2400 4000 5600 7200 

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 0 0 0 0 

Volume I, MIPP- EIS 

8000 24000 40000 56000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 562000 562000 0 

0 361000 843000 0 

0 0 402000 0 

0 803000 0 0 

0 803000 0 0 

0 0 0 1120000 

0 0 482000 4140000 

0 0 0 1490000 

0 0 0 3730000 

0 0 0 0 

0 0 0 10200000 

0 0 0 5540000 

C.32 

72000 

5700000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3410000 

6990000 

69900000 

2570000 

1570000 

Total 

5700000 

0 

0 

0 

1124000 

1204000 

402000 

803000 

803000 

1120000 

4622000 

4900000 

10720000 

69900000 

12770000 

7110000 
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Appendix D 

Climate and Meteorology 

0.1 Sandia National Laboratories/New Mexico 

The Sandia National Laboratories/New Mexico (SNL/NM) is located near the boundary between a 
mid-latitude semiarid and a tropical semiarid climate (Critchfield 1974). Meteorological data are available 
from measurements at the Albuquerque International Airport and at the adjacent Kirtland Air Force Base. 
Climatic averages for a number of meteorological parameters are provided in Table D-1. On an average, 
the maximum daily temperature exceeds 32°C (90°F) on 64 days per year and is below ooc (32°F) on 
5 days per year; the minimum daily temperature is below ooc (32°F) on 120 days per year and is below 
-18°C (0°F) about once every two years (DOC 1987a). July is the warmest month, with daily maximum 
and minimum temperatures averaging 34 oc (93 °F) and 18 oc (65 °F), respectively. January is the coolest 
month, with daily maximum and minimum temperatures averaging 8°C (47°F) and -5°C (22°F), 
respectively (DOC 1987a). 

Annual precipitation is on the order of 21 em (8 in.) with about 55% falling from July through 
October. Precipitation is about double in the Manzano Mountains to the east (McCord et al. 1993). Meas
urable precipitation (defined as 0.025 em [0.01 in.] or greater) is recorded on an average of 60 days per 
year and the area experiences an average of 42 thunderstorm days per year. The average annual snowfall is 
28 em (11 in.) and daily snowfall accumulations of 2.5 em (1 in.) or greater occur an average of 4 days per 
year (DOC 1987a). 

Winds across the SNL/NM are modified by the Manzano Mountains and other terrain features. The 
prevailing wind direction at the Albuquerque International Airport is from the southeast. Wind speeds 
average about 4 m/s (9 mph) at about 7 m (23 ft) above ground level. Average wind speeds are highest in 
April (5 m/s [11 mph]) and lowest in December (3.5 m/s [8 mph]) (DOC 1987a). Figure D-1 provides the 
average distribution of the direction from which the wind blows and wind speeds at the proposed project 
location. 

0.2 Los Alamos National Laboratory 

The Los Alamos National Laboratory (LANL) has a semiarid, temperate mountain climate (Bowen 
1990). Meteorological data are available from onsite measurements, with the main monitoring site located 
in theTA-59 area (on a mesa). Climatic averages for a number of meteorological parameters are provided. 
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Table D-1. Sandia National Laboratories/New Mexico (SNL/NM) Average Local 
Climatology<•> 

Station Name: Albuquerque International Airport 
Elevation: 1619 m 

Monthly Averages 

Daily 
Wind Cloud Relative Humidity 

Precip. Speed Cover Precip. 
Month Temp. (°F) (Inches) (MPH) (lOths) Days(#) Max(%) Min(%) 

Jan 35 0.4 8.0 4.8 3.9 71 40 

Feb 39 0.4 8.8 4.9 4.1 65 32 

Mar 46 0.5 10.1 5.1 4.6 56 24 

Apr 55 0.4 11.0 4.6 3.3 49 18 

May 64 0.5 10.5 4.2 4.3 48 18 

Jun 75 0.5 10.0 3.3 3.8 46 17 

Jul 79 1.3 9.1 4.5 8.9 60 27 

Aug 76 1.5 8.2 4.3 9.2 66 30 

Sep 69 0.9 8.6 3.6 5.7 62 31 

Oct 57 0.9 8.3 3.5 4.9 62 30 

Nov 44 0.4 7.9 4.0 3.5 66 36 

Dec 36 0.5 7.7 4.6 4.1 71 43 

Annual Mean Air Temp: 56.2°F 
Anemometer Height: 7.0m 
Mean Annual Wind Speed: 9mph 
Annual Precipitation: 8.1 in. 
Precipitation Days: 60 yr·1 

Thunderstorms Freq: 42 yr-1 

(a) Meteorological parameters are presented using the units with which they are routinely measured (for example, 
temperature: oF; wind speed: mph). Data are from measurements made at Albuquerque International Airport 
(DOC 1987a). 

I 

in Table D-2. On average, the maximum daily temperature exceeds 3ZOC (90°F) on 2 days per year and is 
below ooc (3ZOF) on 19 days per year; the minimum daily temperature is below ooc (3ZOF) on 154 days 
per year and is below -l8°C (0°F) on 2 days per year (Bowen 1990). July is the warmest month, with 
daily maximum and minimum temperatures averaging 27°C (81 °F) and 13°C (55°F), respectively. 
January is the coolest month, with daily maximum and minimum temperatures averaging 4 o C ( 40 oF) and 
-8 oc (17°F), respectively (Bowen 1990). Significant temperature differences will frequently occur 
between the mesa tops and canyons within LANL, with cooler temperatures in the canyons. 

Annual precipitation is on the order of 46 em (18 in.) with about 40% falling in July and August. 
Measurable precipitation (defined as 0.025 em [0.01 in.] or greater) is recorded on an average of 89 days 

Volume I, MIPP- EIS 0.2 Appendix D 

! 
,j 

I 



Percent 

Wind Rose 

Wind Speed Class (mph) 

Wind Speed Histogram 

Wind Rose and Wind Speed Histogram (15m) 

Sandia National Laboratories 
Albuquerque International Airport 

Period: 1/60- 12164 

~ 
-N-

~ 

SG95110116.60 

Figure D-1. Average Distribution of Wind Directions and Wind Speeds at Albuquerque 
International Airport 
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Table D-2. Los Alamos National Laboratory (LANL) Average Local Climatology<•> 

Station Name: Los Alamos National Laboratory 
Elevation: 2260 m 

Monthly Averages 

Wind Cloud 
Precip. Speed Cover Precip. 

Month Temp. (°F) (Inches) (MPH) (lOths) Days(#) 

Feb 32 0.7 5.5 4.9 6.0 

Mar 38 1.0 7.1 5.1 7.0 

Apr 46 0.9 8.0 4.6 5.5 

May 55 1.1 7.8 4.2 6.9 

Jun 65 1.1 7.3 3.3 6.0 

Jul 68 3.2 6.0 4.5 14.4 

Aug 66 3.9 5.7 4.3 14.5 

Sep 60 1.6 6.3 3.6 7.9 

Oct 50 1.5 6.2 3.5 5.5 

Nov 38 1.0 5.9 4.0 4.3 

Dec 31 1.0 5.0 4.6 5.1 

Annual Mean Air Temp: 48.1 °F 
Anemometer Height: 12.0 m 
Mean Annual Wind Speed: 6 mph 
Annual Precipitation: 17.8 in 
Precipitation Days: 89 yr-1 

Thunderstorms Freq: 58 yr- 1 

DailyRH 

Max(%) Min(%) 

75 37 

70 34 

60 26 

62 24 

58 22 

69 30 

77 35 

72 32 

70 34 

70 36 

72 40 

(a) Meteorological parameters are presented using the units with which they are routinely measured (e.g., temperature: 
°F, wind speed: mph). Data are from measurements made onsite (Bowen et al. 1990). Cloud cover data are from 

Albuquerque, New Mexico (DOC 1987b). 

I 

per year and the area experiences an average of 58 thunderstorm days per year. The average annual 
snowfall is 130 em (52 in.) and daily snowfall accumulations of 2.5 em (1 in.) or greater occur an average 
of 14 days per year (Bowen 1990). 

Throughout the year, surface winds are strongly influenced by local and regional complex terrain. 
Mountain-valley circulation patterns often produce significant diurnal variations in the winds. As a result, 
wind directions and speeds may vary significantly from location to location on the Pajarito Plateau (Bowen 
1990). The prevailing wind direction in the western portion of LANL is from the west-northwest; while in 
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the eastern portion of the installation, it is from the southwest. Over the course of a year, wind speeds 
average about 3 m/s (6 mph) at about 12m (39ft) above ground level. Average wind speeds are highest in 
March (3.6 m/s [8 mph]) and lowest in January and December (2.2 m/s [5 mph]) (Bowen 1990). 
Figures D-2 and D-3 provide the average distribution of the direction from which the wind blows and wind 
speeds at the proposed project location. 

0.3 Oak Ridge National Laboratory 

The Oak Ridge National Laboratory (ORNL) is located near the boundary between a humid subtropic 
and a humid continental warm summer climate (Critchfield 1974). Meteorological data are avaiiable from 
onsite measurements and from measurements in the city of Oak Ridge, Tennessee. Climatic averages for a 
number of meteorological parameters are provided in Table D-3. On an average, the maximum daily 
temperature exceeds 32°C (90°F) on 30 days per year and is below ooc (32°F) on 6 days per year; the 
minimum daily temperature is below ooc (32°F) on 87 days per year and is below -18°C (0°F) about once 
every two years (DOC 1987a). July is the warmest month, with daily maximum and minimum tempera
tures averaging 31 oc (87°F) and l9°C (66°F), respectively. January is the coolest month, with daily 
maximum and minimum temperatures averaging 8°C (46°F) and -2°C (28°F), respectively (DOC 1987a). 

Annual precipitation is on the order of 140 em (55 in.). Measurable precipitation (defined as 0.025 em 
[0.01 in.] or greater) is recorded on an average of 128 days per year and the area experiences an average of 
51 thunderstorm days per year. The average annual snowfall is 33 em (13 in.) and daily snowfall accumu
lations of 2.5 em (1 in.) or greater occur an average of four days per year (DOC 1987a). 

Winds on the ORNL are influenced by the local topography. Mountain ridges and valleys tend to 
channel winds and mountain valley circulation often produces significant diurnal variations in the winds. 
As a result, wind directions and speeds may vary significantly from location to location across the ORNL. 
The prevailing wind direction in the ORNL's northeast-trending valleys and in the city of Oak Ridge is 
from the southwest. A high incidence of winds is also experienced from neighboring sectors and in the 
opposite direction. Wind speeds in the city of Oak Ridge average about 2 m/s (4 mph) at about 9 m (30ft) 
above ground level (DOC 1987a). Average wind speeds are highest in April (2.5 m/s [6 mph]) and lowest 
in October (1.5 m/s [3.5 mph]) (DOC 1987a). Figure D-4 provides the average distribution of the direc
tion from which the wind blows and wind speeds at the proposed project location. 

0.4 Idaho National Engineering Laboratory 

The Idaho National Engineering Laboratory (INEL) has a mid-latitude semiarid climate (Clawson 
et al. 1989). Meteorological data are available from onsite measurements at the Central Facilities Area 
Meteorology Station and other onsite monitoring locations (Clawson et al. 1989). Climatic averages for a 
number of meteorological parameters are provided in Table D-4. On an average, the maximum daily 
temperature exceeds 3rc (90°F) on 25 days per year and is below ooc (3rF) on 60 days per year; the 
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Figure D-2. Average Distribution of Wind Directions and Wind Speeds at 
Los Alamos National Laboratory (G Area) 
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Figure D-3. Average Distribution of Wind Directions and Wind Speeds at Los Alamos 
National Laboratory (Technical Area-50 monitoring site) 
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Table D-3. Oak Ridge National Laboratory (ORNL) Average Local Climatology<•> 

Temp. 
Month (oF) 

Feb 42 

Mar 50 

Apr 58 

May 65 

Jun 73 

Jul 77 

Aug 75 

Sep 69 

Oct 57 

Nov 48 

Dec 39 

Station Name: Oak Ridge, Tennessee 
Elevation: 268 m 

MT2 Monitoring Site at X-10 facility 
Elevation: 289 m 

Monthl! Averages 

Wind Cloud 
Precip. Speed Cover 
(Inches) (MPH) (lOths) 

4.6 4.0 6.5 

6.2 4.3 6.5 

4.4 4.3 5.9 

4.2 3.8 5.9 

4.3 3.3 5.5 

5.2 3.1 5.8 

3.8 2.9 5.5 

3.8 2.9 5.6 

2.9 3.0 5.0 

4.5 3.4 6.1 

5.7 3.5 6.5 

Annual Mean Air Temp: 57.4 °F (Oak Ridge) 
Anemometer Height: 10.0 m (MT2/X-10) 
Mean Annual Wind Speed: 4 mph (MT2/X -1 0) 

Annual Precipitation: 54.8 in (Oak Ridge) 

Precipitation Days: 128 yr-1 (Oak Ridge) 

Thunderstorms Freq: 51 yr-1 (Oak Ridge) 

Dail RH 
Precip. 

Days(#) Max(%) Min(%) 

11.4 73 48 

12.6 68 47 

10.8 72 47 

10.7 76 52 

10.3 77 53 

11.9 74 50 

10.4 81 55 

8.3 77 56 

7.9 71 47 

10.1 71 48 

10.9 72 55 

(a) Meteorological parameters are presented using the units with which they are routinely meas-
ured (e.g., temperature: °F, wind speed: mph). Data are from measurements made at the 
X-1 0 meteorological tower and in the city of Oak Ridge, Tennessee. Temperature, wind speed, 
and humidity data are from the MT2/X-10 monitoring location (data were provided by 
meteorologist Ron Sharp [ORNL Office of Environmental Compliance and Documentation] 
using Oak Ridge Meteorological Data Analysis Program. The program reads archived hourly 
meteorological data and generates tables of climatological averages, input files for atmospheric 
dispersion models, and other meteorological support products). Other meteorological data are 

from monitoring in the city of Oak Ridge (DOC 1987a). 

I 
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Figure D-4. Average Distribution of Wind Directions and Wind Speeds 
at Oak Ridge National Laboratory 
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Table D-4. Idaho National Engineering Laboratory (INEL) Average Local Climatology(•> 

Station Name: INEL - Central Facilities Area 
Elevation: 1530 m 

Monthii Averages 

Wind Cloud 
Temp. Precip. Speed Cover Precip. 

Month (oF) (Inches) (MPH) (lOths) Days(#) 
Feb 22 0.6 6.9 7.6 5.9 

Mar 31 0.6 8.7 7.1 6.2 

Apr 42 0.7 9.3 6.7 6.0 

May 51 1.2 9.3 6.2 7.8 

Jun 60 1.2 8.9 5.0 6.9 

Jul 68 0.5 8.0 3.4 3.7 

Aug 66 0.6 7.7 3.8 3.7 

Sep 56 0.6 7.2 4.0 3.6 

Oct 44 0.5 6.8 5.1 3.7 

Nov 30 0.7 6.4 7.2 5.7 

Dec 19 0.8 5.1 7.9 7.1 

Annual Mean Air Temp: 42.0°F 
Anemometer Height: 6.1 m 

Mean Annual Wind Speed: 8mph 
Annual Precipitation: 8.7 in 
Precipitation Days: 69 yr- 1 

Thunderstorms Freq: 23 yr-1 

Dail RH 

Max(%) Min(%) 

89 42 

84 34 

81 23 

83 22 

73 16 

59 16 

65 15 

74 18 

82 24 

86 30 

89 40 

(a) Meteorological parameters are presented using the units with which they are routinely measured 
(e.g., temperature: °F, wind speed: mph). Data are from measurements made onsite at the 

Central Facilities Area (Clawson et al. 1989). Cloud cover data are from Pocatello, Idaho 
(DOC 1987c). 

minimum daily temperature is below ooc (32°F) on 214 days per year and is below -l8°C (0°F) on 
34 days per year (Clawson et al. 1989). July is the warmest month, with daily maximum and minimum 
temperatures averaging 31 °C (8rF) and 9°C (49°F), respectively. January is the coolest month, with 
daily maximum and minimum temperatures averaging -3°C (2rF) and -l5°C (5°F), respectively 

(Clawson et al. 1989). 

I 
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Annual precipitation is on the order of 22 em (9 in.) with about 27% falling in May and June. Meas
urable precipitation (defined as 0.01 in. or greater) is recorded on an average of 69 days per year and the 
area experiences an average of 23 thunderstorm days per year. Daily snowfall accumulations of 2.5 em 
(1 in.) or greater occur an average of 10 days per year; the average annual snowfall is 70 em (28 in.) 
(Clawson et al. 1989). 

Winds at the INEL are strongly influenced by the orientation of the bordering mountain ranges and the 
general orientation of the Eastern Snake River Plain. Local mountain-valley circulations, both nighttime 
drainage winds and upslope flows, are commonly observed across the installation. As a result of such local 
influences, significant variations in wind direction and speed are often observed across the installation. 
The prevailing wind direction in the Central Facilities Area (in the southwestern portion of the installation) 
is from the west-southwest. In the Technical Area North (in the northern portion of the installation), the 
prevailing wind direction is from the north. Wind speeds at the Central Facilities Area and Technical Area 
North average 3.4 m/s (7.5 mph) and 3.1 m/s (7.1 mph), respectively, at 6 m (20ft) above ground level 
(Clawson et al. 1989). Average wind speeds at both monitoring locations are highest in April (4 m/s 
[9 mph]) and lowest in December (2 m/s [5 mph]) (Clawson et al. 1989). Figures D-5 and D-6 provide the 
average distribution of the direction from which the wind blows and wind speeds at the proposed project 
location. 
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Figure D-5. Average Distribution of Wind Directions and Wind Speeds at Idaho National 
Engineering Laboratory (Central Facilities Area) 
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Figure D-6. Average Distribution of Wind Directions and Wind Speeds at Idaho National 
Engineering Laboratory (Technical Area North) 
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ABSTRACT: 

This Environmental Impact Statement (EIS) provides environmental and technical information concerning 
the U.S. Department of Energy's (DOE) proposal to establish a domestic source to produce molybdenum-99 
(Mo-99) and related isotopes (iodine-131, xenon-133, and iodine-125). Mo-99, a radioactive isotope of the 
element molybdenum, decays to form metastable technetium-99 (Tc-99m), a radioactive isotope used 
thousands of times daily in medical diagnostic procedures in the U.S. Currently, all Mo-99 used in the U.S. 
is obtained from a single Canadian source. DOE is pursuing the Medical Isotopes Production Project in 
order to ensure that a reliable supply of Mo-99 is available to the U.S. medical community as soon as 
practicable. Under DOE's preferred alternative, the Chemistry and Metallurgy Research Facility at the Los 
Alamos National Laboratory (LANL) and the Annular Core Research Reactor and Hot Cell Facility at 
Sandia National Laboratories/New Mexico (SNL/NM) would be used for production of the medical 
isotopes. 

In addition to the preferred alternative, three other reasonable alternatives and a No Action alternative are 
analyzed in detail. The sites for these three reasonable alternatives are LANL, Oak Ridge National 
Laboratory (ORNL), and Idaho National Engineering Laboratory (INEL). The analyses in this EIS 
indicate no significant difference in the potential environmental impacts among the alternatives. Each of 
the alternatives would use essentially the same technology for the production of the medical isotopes. 
Minor differences in environmental impacts among alternatives relate to the extent of activity necessary to 
modify and restart (as necessary) existing reactors and hot cell facilities at each of the sites, the quantities 
of low-level radioactive waste generated, how such waste would be managed, and the length of time 
needed for initial and full production capacity. 



DOE issued a Draft EIS on December 22, 1995, and held a formal public comment period on the draft 
through February 9, 1996. Two public hearings were held at or near each of the four alternative locations 
during the comment period. Comments received and DOE's responses to those comments are found in the 
second volume of this EIS. The Final EIS contains change bars in the left-hand margin, reflecting DOE's 
consideration of the public comments. 
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1.0 Introduction 

In December 1995, the U.S. Department of Energy published the M edicali so topes Production 
Project: Molybdenum-99 and Related Isotopes Draft Environmental Impact Statement (DOE/EIS-0249D). 
DOE announced the availability of the Draft EIS for public review and comment in the Federal Register 
on December 22, 1995 (60 FR 66542); this announcement initiated a 49-day public comment period. 
DOE held eight hearings to receive oral and written comments and to exchange information with the 
public on the Draft EIS. Two hearings were held at each of the following locations: Idaho Falls, Idaho, on 
January 17, 1996; Oak Ridge, Tennessee, on January 25, 1996; Albuquerque, New Mexico, on January 30, 
1996; and Los Alamos, New Mexico, on February 1, 1996. The public comment period ended on 
February 9, 1996. Comments provided by the public were considered in preparing this Final EIS. 

This Final EIS has been made available for review at DOE Reading Rooms in Washington, D.C.; 
Idaho Falls, Idaho; Albuquerque, New Mexico; Los Alamos, New Mexico; and Oak Ridge, Tennessee. In 
addition, DOE has provided it to libraries at the Georgia Institute of Technology, the Massachusetts 
Institute of Technology, the University of Missouri- Columbia, and the Rhode Island Nuclear Science 
Center. Finally, DOE has distributed this document to individuals; organizations; and Federal, state, and 
local officials who commented on the Draft EIS or who are known to have an interest in the proposed 
project. 

During the comment period, 61 persons offered formal comments at the 8 public hearings: 16 persons 
at the first Idaho Falls hearing; 25 at the second Idaho Falls hearing; 2 at the first Oak Ridge hearing; 2 at 
the second Oak Ridge hearing; 4 at the first Albuquerque hearing; 7 at the second Albuquerque hearing; 
1 at the first Los Alamos hearing; and 4 at the second Los Alamos hearing. 

Several of the people who offered oral comments at the hearings also provided written copies of their 
comments. Counting the written comments provided at the hearings, DOE received 101letters and written 
statements (including one electronic mail message) related to the Draft EIS. Of the letters and written 
statements, 8 were from government agencies, 10 were from elected officials, 26 were from organizations, 
and 57 were from individuals. Tables 1-1, 1-2, 1-3, and 1-4list the government agencies, elected officials, 
organizations, and individuals, respectively, who provided comments on the Draft EIS. 

In the tables and in this document, letters and written statements are identified by a "C" followed by a 
3-digit identification number (e.g., C027). Oral comment transcripts are identified by a 2-letter abbrevia
tion for the hearing location, the hearing time ("A" for afternoon and "B" for evening), and a 2-digit 
identification number. For example, the comments made by the third commentor at the Idaho Falls 
evening hearing would be denoted as "IDB03." 
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Section 2.0 includes copies of all letters and written statements received by DOE and oral comments 
made at the public hearings. It also presents the DOE responses to the comments, reproduced on the 
page(s) following the copy of the letter, written statement, or oral comment transcript. 

In cases where a person offered oral comments at a hearing and also provided a written copy of those 
same comments, both the transcript of the oral comments and the written copy of the comments are 
reproduced in this section. This is indicated in the following tables by a comment letter number, followed 
by a"/", followed by a hearing transcript number (e.g., C014/IDA03). The responses to those comments 
are provided on the page following the written copy of the comments. 

In cases where a person offered different sets of comments, either orally or in writing, responses are 
provided following the copy .of each individual oral comment transcript, letter, or written statement. This 
is indicated in the following tables by a comment letter number followed by an"&", followed by a hearing 
transcript designation and number (e.g., C013 & IDAll). The identification number for each oral and 
written set of comments offered by an individual is presented by that individual's name in the following 

tables. 

A revision to the text of Volume I of the EIS is indicated by a change bar beside the affected text. For 
EIS changes resulting from public comments, the section of the EIS that was changed is identified in the 
response to the comment. 

For additional reference material on acronyms, units of measure, bibliography listings, and glossary 
terminology, the reader is referred to Volume I of the EIS. 

Table 1-1. Government Agencies Commenting on the Draft EIS 

Comment 
C060 
C066 

C075 

C086 
C091 
C096 
C097 
C098 

Agency 
U.S. Nuclear Regulatory Commission 
State of Tennessee, Department of Environment and 
Conservation 

New Mexico Energy, Minerals & Natural Resources 
Department 

State of Idaho INEL Oversight Program 
U.S. Environmental Protection Agency, Region 6 
U.S. Department of the Interior, Fish and Wildlife Service 
State of New Mexico, Environment Department 
Department of Health & Human Services, Food and Drug 

Administration 
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Representative 
Donald A. Cool 
Don Dills 

Jennifer A. Salisbury 

Robert N. Ferguson 
Michael P. Jansky 
Jennifer Fowler-Propst 
Gedi Cibas 
Peter Paras 
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Table 1-2. Elected Officials Commenting on the Draft EIS 

CQmm~nt Official ~ 
C012 Pete T. Cenarrusa Secretary of State, State of Idaho 

C014/IDA03 Dirk Kempthorne U.S. Senator, Idaho 
C015/IDA02 Larry E. Craig U.S. Senator, Idaho 
C016/IDA04 Michael D. Crapo U.S. Representative, Idaho 
C017/IDA01 Philip E. Batt Governor, State of Idaho 

C030 Peter J. Angstadt Mayor, City of Pocatello, Idaho 
C037/IDB02 Jerry T. Twiggs<a> President Pro Tern, Idaho State Senate 

C071 Ginger Welch Los Alamos County Council 
C085 Alvino Lucero Governor, Pueblo of Isleta 

C095/IDB01 Linda Milam Mayor, City of Idaho Falls 
LAAOl Lawry Mann Chairman, Los Alamos County Council 
LAB03 Morris Pongratz Los Alamos County Councilor 

(a) The letter from Senator Twiggs was co-signed by 25 other Idaho State Senators 

Introduction 1.3 Volume II, MIPP- EIS 



Table 1-3. Organizations Commenting on the Draft EIS 

Comment Organization Rei!re::!entati V!:< 

coos American Nuclear Society John Graham 
C010/IDA05 Idaho Falls Symphony Norma Jean Housley 

COll IEEE Nuclear Medical Sciences Technical Committee Edward J. Hoffman 
C013 & IDAll Brady's C.A. Brady II 

C018 Voigt Davis Realtors Don Davis 
C023 Idaho Academy of Science Philip A. Anderson 

C031 ECSI Executone Ted A. Kasper 
C032/ALB07 Sierra Club - Albuquerque Group Jay B. Sorenson 

Richard Barish 
Susan Gorman 

C033/IDA10 American Nuclear Society, Idaho Section John Commander 

C036 San Jose Community Awareness Council Dolores S. Herrera 

C039 Four Hills Village Homeowners Association Robert H. Multhaup 
C045 Water Information Network Susan Diane 

C047 Health Physics Society William A. Mills 
C051 Bueno Los Alamos Surveillance Team Bonnie Bonneau 

Ditto Nowakoski 

C0 57 Thermo Technology Ventures Richard F. Testa 

C058 & IDB03 Idaho Brain Tumor Center Francis Paul 
William J. Sewell 

C065 Ruidoso Upper Canyon Association Hazel C. Haynsworth 
C067 & ORBOl Oak Ridge Local Oversight Committee Amy S. Fitzgerald 

C068 Nordion International Dr. lain Trevena 
C074 Land and Water Fund of the Rockies Everett DeLano 

C074 &ALA04 Southwest Organizing Project Michael Guerrero 
C079 & IDA06 Greater Idaho Falls Chamber of Commerce Con Mahoney 

C. Hugh White, Jr. 
C082 Idaho Falls Medical Society George Groberg 

C093 & IDB06 Beauty for All Seasons John V. Galazin 
C094 Eastern Idaho Economic Development Council Daniel Cudaback 
C099 Council on Radioisotopes and Radiopharmaceuticals Carl W. Seidel 
ClOl Nuclear Energy Institute Felix M. Killar, Jr. 

ALAOl Southwest Research and Information Center William Paul Robinson 
ALA03 New Mexico Physicians for Social Responsibility Janna Rolland 
ALBOl Greater Albuquerque Chamber of Commerce Ron Motz 
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Table 1-4. Individuals Commenting on the Draft EIS 

Comment 
IDB12 

C003 & ClOO 
IDA13 
IDA16 
C002 

ALB06 
C028 

IDB16 
IDB18 

COOl & C038 
LAB04 
IDB21 
IDB24 

C064 & IDB13 
ORB02 
C083 
COO? 
C0 50 
C027 

IDB17 
C019 & IDB22 

C020, C089 & IDA08 
C061 
C022 

C063, C078/LAB02 
C046 

IDA07 
C026 
con 

IDA12 
C009 
C073 
C043 

IDB15 
C055 
C029 

ALB04 
C004 
C062 
C049 

C084 & IDB19 

~(a) 

Dave Anderson 
Robert L. Anderson 

David Austin 
Cory Barnard 
Andy Baumer 

Bill Becker 
Clarence F. Bellem 

Barbara Berlin 
Bob Berlin 

William J. Berry 
Frances Berting 
Ellen Bingham 
Michael Breen 
Kent L. Brinker 

AI Brooks 
Brent J. Buescher 
Merle E. Bunker 

Debbie S. Christensen 
Robert B. Clark 

Ron Clawson 
Thomas M. Crawford 

G. Ross Darnell 
Glen Darnell 

Steven A. Davies 
Michael & Ian Dempsey 

Kenneth D. Dobbin 
Bill Downs 

Sheryl Doyle 
David M. Ericson, Jr. 

Frank Fogarty 
David A. Freiwald 
George A. Freund 

Uri Gat 
Bill George 
Greg Gerber 

David A. Griffiths 
William Hadley 

Michael F. Hartshorne 
Bentley J. Harwood 
J. Stephen Herring 

John R. Horan 

(a) Some of the letters have been signed by more than one individual. Only a single 
signator' s name is used here. 
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Comment ~ 
C008 John B. Hudson 
C042 Paul Kasten 

IDA14 Andrea Kennedy 
IDB14 Joanne Long 
ALB05 Peter Lundman 
C041 Don & Elaine Mangum 
C025 Kathryn A. McBride 
C0 54 M. Ilene McKnight 

C077 &LAB01 Eric McNamara 
IDA15 Herbert Moore 
ALA02 Karen Neuhauser 
C076 Suzanne Noga 

IDB 11 & IDB26 Jon Ochi 
IDB08 Linda Owens 
C090 James N. Paglieri 

ORA01 Bob Peelle 
IDB10 Tom Piper 
IDB07 Bill Pitchford 
C088 Donivan Porterfield 
C035 L. Rand Ricks 
C040 Leslie Romriell 

IDB25 Thomas J. Setter 
C044 Robin Seydel 
C021 Kathy Sica 
C080 Robert L. Skinner 

IDB04 Helen Stanton 
C034 Ben Stutzman 
C069 Brad L. Swanson 

., 

C092 Richard L. Taylor 
C070& IDB05 Roderic W. Thomas 

IDB20 James H. Thorsen 
C053 David Tracy 

C059 &ALB03 Priscilla Tracy 
IDB09 Linda Tucker 
C0 56 Robert D. Ulrich 

C052&0RA02 Barbara A. Walton 
C081 &ALB02 Ruth F. Weiner 

IDA09 Linda Weiss 
C087 Steve Yanicak 

IDB23 Mark Young 
C006& C024 Steven K. Zohner 

C048 Anonymous 

Volume II, MIPP- EIS 1.6 Introduction 



Section 2.0: Comment Documents and Responses 



Letter: COOl Author: William J. Berry 

2 

3 

4 

William I. Berry 
2660 St. Charles Ave. 
ldllho Falls, ID 83404 
208-523-4183. 

Mr. Wade Carroll, MIPP·E~ Document Manager 
U.S. DepiU'tulcnt of EneiJY 
Office of Isotope Production an<l Distribution, NE-70 
19901 Germantown Road 
Gennantown, MD 20874 

Dear Mr. Carron, 

Use of the Annular Core Research Reactor at Sandia National Laboratories and the Chemistry and 
Metallurgy Research Facility at Los Alamos National Laboratory may be the Depanment of EneraJ 
preferred alternative, but this alternative does not appear to be the best possible option on the basis of 
cost and mission. Furthermore, this preferred alternative requires transportation of Highly Enriched 
Uranium (HBU) targets on public roads. 

Use of the Power Burst Facility at the Idaho National Engineerin& Laboratory seems to be the m011t 
favorable alternative from the standpoint of mission and cost. Transportation of HEU targets would 
not require the use of public roads. At present, the only potential mission for the Power Burst Facility 
is also a medical apphcation which could be conducted concurrently with isotope prociuction. As 
stated in the Draft Environmental Impact Statement, privatization of Mo--99 production could also be 
incorporated early in the process. 

Please consider these comments in preparation of the Final Environmental Impact Statement. 

Sincerely, 

~~-~,......,~ 
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Letter: COOl Author: William J. Berry 

Responses to Comment Letter COOl 

1 The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative for 
target irradiation and processing for the reasons stated in Section 3.3.1.1. 

2 The comment correctly observes that, under the preferred alternative, targets containing unirradiated 
uranium-235 would be transported over public roads from LANL to SNLINM. This operation would 
be carried out in accordance with applicable DOE and DOT regulations and would not measurably increase the 
risk associated with this alternative. The quantities of material transported, their chemical and physical form, 
and the packaging used during transport would combine to result in minimal risk to security or public health. 
(See Section 5.11 and Appendix B for a discussion of transportation impacts.) 

It should be noted that one option for the SNL/NM alternative (identified in Section 3.3.1.3) is to fabricate the 
targets at the SNL/NM site, resulting in no transport of unirradiated targets over public roads. In addition, each 
of the other alternatives would require transport of radioactive materials (irradiated targets, low-level 
radioactive waste, or separated isotopes) over public roads. However, in no case would the necessity to use 
public roads substantially increase the risks of implementing the project at these sites. 

3 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. For any of the alternative 
reactors, if chosen, the reactor's primary mission would be designated as medical isotope production. 

4 Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a separate 
initiative by the private sector. The process of privatization is not part of this proposed action. The 
Department published a Notice for Expression of Interest in the Federal Register in December 1995 to solicit 
concepts from private industry for privatization of DOE isotope activities. Businesses interested in pursuing 
Mo-99 production have been invited to respond to this solicitation. If the Department decides to implement the 
action proposed in this EIS and if concepts on privatization ofMo-99 production received from the private 
sector are promising, DOE would proceed with a request for proposals to facilitate privatization on a 
competitive basis. 
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Letter: C002 

1 

2 

3 

4 

5 

January 17, 1996 

Mr. Wade Carroll, MIPP-EIS Document Manager 
U.S. Department of Energy, NE-70 
19901 Germantown Road 
Germantown, MD 20874 

Dear Mr. Carroll: 

Author: Andy Baumer 

I believe the DOE should reconsider the preferred alternative in the MIPP-EIS. For the 
following reasons, I believe the proposed PBF facility at the lNEL site is a better 
alternative: 

• .. The DOE's position is that, in the long-term, the domestic production of Mo-99 
should be undertaken by the private sector." The ffiTC CUI'l'elltly holds a lease on PBF 
for potential use as a Boron Neutron Capture Therapy treatment center. H PBF is 
chosen for the MIPP, ffiTC would coordinate its reactor conversion plans with DOE, 
reducing costs and accelerating the schedule. The INEL alternative is the only one 
which clearly leads to privatization. 

• The MIPP is not within the mission of the ACRR, therefore DOE "would =aiD the 
right for the ACRR to be available to support defense missions in times of national 
emergency ... " This raises the possibility that isotope production could be suspended in 
time of emergency, creating a potential shortage the MIPP is intended to prevent. 
Isotope production for medical applications has been a part of the INEL' s mission since 
1980, allowing dedication of the PBF facility to the MIPP. 

• The ACRR was identified as the preferred alternative ''because it is a cUtTently operating 
reactor, which reduces both cost and schedule uncertainties associated with producing 
Mo-99 ... " While the uncertainty of costs and schedules may be higher at PBF, both 
the ACRR and PBF are estimated to be 28 months to full production, while facility 
preparation costs at PBF are $2M less and annual operating costs are 45% lower 
($8.4M vs. $12.2M) at PBF. 

• All operations can be conducted on the INEL with little, if any, transportation on public 
highways. The prefened alternative requires shipping the targets from LANL to SNL, 
and wastes from SNL to NTS, on public highways. 

In summary, I feel there are specific technical reasons why the PBF facility at the lNEL is a 
better alternative than the preferred alternative at the ACRR for the MIPP. 
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Letter: C002 Author: Andy Baumer 

Responses to Comment Letter C002 

Comment noted. 

2 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE. The Department is aware of this potential for the INEL alternative. Although the potential for 
privatization of the proposed action in this EIS is important, the process for privatization is not part of this 
proposed action. Each of the production alternatives has potential for privatization. DOE has solicited 
expressions of interest from the industrial community for the privatization of any isotope production activity 
conducted by DOE, including the proposed Medical Isotopes Production Project. If promising concepts are 
received, the Department would seek privatization proposals on a competitive basis. 

3 If the Annular Core Research Reactor (ACRR) is selected for the Mo-99 production project, its mission would 
be changed from defense testing to medical isotope production. It is possible that the ACRR could be diverted 
to support defense missions in case of a national emergency. However, the Department has determined that the 
probability of needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor 
from consideration. 

4 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 

5 The comment correctly observes that, under the preferred alternative, targets containing unirradiated uranium-
235 would be transported over public roads from LANL to SNUNM, and low-level radioactive waste would be 
transported from SNL/NM to the Nevada Test Site (NTS) for disposal. These operations would be carried out 
in accordance with applicable DOE and DOT regulations and would not measurably increase the risks 
associated with this alternative. The quantities of material transported, their chemical and physical form, and 
the packaging used during transport would combine to result in minimal risk to security or public health. (See 
Section 5.11 and Appendix B for a discussion of transportation impacts.) 

It should be noted that one option for the SNL/NM alternative (identified in Section 3.3.1.3) is to fabricate the 
targets at the SNL/NM site, resulting in no transport of unirradiated materials over public roads. In addition, 
each of the other alternatives would require transport of radioactive materials (irradiated targets, low-level 
radioactive waste, or separated isotopes) over public roads. However, in no case would the necessity to use 
public roads substantially increase the risks of implementing the project at these sites. 
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Letter: C003 Author: Robert L. Anderson 
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3 

Mr. Wade Carroll, NEPA Document Manager 

Jan. 1, 1996 
115 Columbia SE 
Albuquerque, New Mexico 87106 
505-255-5462 

Office of Isotope Production and Distribution, NE-70 
U.S. Department of Energy 
19901 Germantown Road, 
Germantown, Maryland 20874-1290 REF: DOE/EIS-0249D 

Dear Mr. Carroll: 

I would like to make a comment on the health and safety of the general public of the 
Albuquerque area, as related to the Molly 99 reactor project. 

At the first presentation on the isotope reactor, December 1994, your spokesman 
included a statement the reactor will " add, unfortunately" .. (my emphasis) to the background 
level of radiation in our environment here. The Environmental Assessment also confirms this, 
and states there are already~ hazardous sources of radionuclide pollutants at the Kirtland 
AFB/Sandia National Lab complex. The draft statement does not reflect consideration of this 
complex of pollutants, and unknown future DOE projects, which may create a serious public 
health problem. You surely know of the DOE and DOD talk to place a large supply of war head 
plutonium, and other waste categories here in the city. 

My point is that we are told repeatedly that this area already has a high level of 
radioactivity from past above ground nuclear weapons tests, accidental nuclear reactor leaks, 
undocumented accidents with lab plutonium, and the high altitude radiation. Therefore it goes 
against common sense to place the isotope production here, another source of pollutants in our 
environment. The Molly 99 medial isotopes are a truly good medical tool. I have been the 
beneficiary in recent years of their benefits. But the waste produced by the reactor process is 
not good for humans. 

If you will notice the site for the reactor is within eyesight of a metropolitan area of 
nearly 600,000 people, and within a stone's throw is the Veterans Administration Hospital and 
the Lovelace Hospital in which are several thousand people who are usually in weakened states of 
health, a time of being most vulnerable to contaminations. Several public schools and a major 
airport terminal with hundreds of thousands of people passing through each year are within the 
same visual range of the isotope reactor site. 

In my opinion, it is foolhardy, dangerous, and disregardful of public health to place 
another radioactive emitter source such as the medical isotope reactor in this area. I would 
like to see the EIS address the above mentioned factors and conditions in relation to public heath 
problems with the reactor. Your overall program of activities treats New Mexico as a vacant 
desert state and the city of Albuquerque likewise. This is not true. 

And, the economic structure of this project amounts to a public subsidy to a private 
sector company, something we are suppose to be moving away from. Your letter presents the 
problem as one of a foreign supplier versus a domestic source. This is in violation of the spirit 
of the NAFTA accords in which we trade and work as friends in one common market. 

~~ 
~obert L. Anderson 
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Letter: C003 Author: Robert L. Anderson 

Responses to Comment Letter C003 

The EIS is required to consider the cumulative impacts of the proposed action with other ongoing or 
anticipated actions at the candidate sites, and it does so in Section 5.16. With respect to radiological air quality, 
the proposed action plus the other activities at SNL/NM would result in a dose of 0.17 rnrem to the most 
exposed individual. This is less than 2% of the EPA standard for radionuclide emissions from DOE facilities 
(10 rnrem/year). 

If the proposed action were implemented, the collective dose to the population within 50 miles of SNL/NM 
would increase by less than 0.01% compared to that from background radiation. This small increase from 
normal operation of the isotope production facilities, or from any reasonably foreseeable accidents, would not 
be expected to measurably increase the risk of cancer fatality experienced by the 610,000 residents living in the 
vicinity of the laboratory. 

2 The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community. If the Department decides to pursue this project, the 
Mo-99 would be sold at prevailing world market rates. DOE does not intend to artificially lower the cost paid 
by pharmaceutical companies for Mo-99 and would thus not artificially increase the profits realized by these 
companies on sales of Mo-99. Therefore, DOE believes that it would be incorrect to label isotope production 
by the Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interruption 
of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a Mo-99 
supply shortage. The goal of the proposed project is to ensure that a supply of Mo-99 is readily available to the 
U.S. medical community. 

As stated in the EIS, DOE supports the production of Mo-99 by private industry. If a private company begins 
reliably producing Mo-99 in the U.S., DOE could phase out its production of Mo-99. 

3 The problem with the Mo-99 supply situation is not that the supply is from a foreign country. The problem is 
that the entire U.S. supply comes from a single source. It should also be noted that this single source accounts 
for about 85% of the world supply ofMo-99. If this source were to become unavailable, production facilities 
in other countries would most likely focus on meeting their own needs first and, in any case, would not be able 
to meet even half of U.S. demand for Mo-99. Given this supply situation, the Department has proposed 
establishing a domestic production source to ensure that a reliable supply of Mo-99 is available to the U.S. 
medical community. 
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Letter: C004 

1 

Author: Michael F. Hartshorne M.D. 

1568 Eaqle Ridqe Court NE 
Albuquerque, N.M. 87122 
January 3xg, 1996 

Mr. Wade Carroll, EIS Project Manaqer 
Office of Nuclear Energy, Science and Technology (NE-70) 
u.s. Department of Energy 
19901 Germantown, Maryland 20874-1290 

Dear Mr. Carroll, 

I am responding to the proposed Medical Isotopes Production 
Project and the draft of the related Environmental Impact 
Statement (EIS). Thank you for providinq me a copy. As a 
citizen I am embarrassed that the Department of Energy has been 
forced to proceed with an EIS when I believe that the 
Environmental Assessment already prepared should have been 
completely adequate. 

I wonder if those small qroups opposed to all thinqs nuclear have 
chosen to fight this battle as part of a general campaiqn of 
opposinq anythinq that the Department of Enerqy does. This is a 
tactical error on their part. Their efforts are much needed 
elsewhere. I believe that there are terrible environmental 
tragedies throuqhout the globe that would profit from measures 
much more strinqent than an EIS. The biologically unbelievable 
overpopulation of the earth will apparently soon take us past the 
carrying capacity of the earth even if the bioloqic diversity our 
last wild sanctuaries are destroyed in favor of gaining a few 
marginal resources. With gifts of antibiotics and some food (but 
no birth control) the human breeding population has temporarily 
exploded pendinq nature's inevitable, brutal checks on 
overpopulation. Our children suffer the consequences. Let the 
anti-medical isotopes production forces direct their efforts to 
the real problems of our world. 

I am a physician boarded by the American Board of Radioloqy and 
the American Board of Nuclear Medicine. I believe strongly in 
the benefits of medical isotopes that I use daily for the care of 
patients with a wide spectrum of disease and injury. The NAFTA 
aqreement and stories about Canada's willinqness to build a new 
facility for Mo-99 production does not persuade me that the DOE 
project should stop. There is qreat wisdom in maintaininq a 
back-up source of Mo-99. As an American taxpayer I want to see 
this project completed with a minimum of artificial expense. 
Committed as your are to finishing the EIS process, I hope that 
responsible administrators will rise above the political turmoil 
and p~roceed~prom~p~y with the medical isotopes project. 

s~ ~ M:~:f \ad_:_ 
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Letter: C004 Author: Michael F. Hartshorne M.D. 

Response to Comment Letter C004 

The Department prepared a environmental assessment on the Proposed Production of Mo-99 and Related 
Medical Isotopes at Sandia National Laboratories/New Mexico and Los Alamos National Laboratory. This 
environmental assessment was distributed for public comment during the pre-approved review period on 
February 7, 1995. Based on the environmental assessment and on public comments received, the Department 
decided that it would be appropriate to prepare an environmental impact statement. 
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Letter: COOS 

1 

AMERICAN NUCLEAR SOCIETY 

Mr. Wade Carroll 
NEPA Document Manager 

555 North Kensington Avenue 
La Grange Park, Illinois 
60526 USA 

Office of l5otope Production and Di5tribution, NE-70 
U.S. Department of Energy 
Germantown, MD 20874 

Author: John Graham 

Tel: 708/ 352-elill 
E-Mail: NUCLEUS@ans.org 
Fax: 708/ 352~99 

December 20, 1995 

Medical isotope Production EIS 
Dear Mr. Carroll, 

The American Nuclear Society endor5e5 and 5upport5 the e5tabli5hment of the reliable dome5tlc 
5upply of Mo-99 propo5ed in the U.S. Department of Energy'5 Draft Environmental Impact 
Statement for Medical l5otope Production and urge5 that the work nece55ary to effect that 
5ource of 5upply be accompli5hed on the moot expeditiou5 5chedule. 

The United State5 of America ha5 been a world leader In, and a large user of, radioi5otope5 for 
medical and re5earch appllcation5. The corre5ponding national need for reliable 5upplie5 of 
i5otope5 to 5upport these Important activitie5 wa5 documented in the recent National Academy 
of Sclcmce5- ln5titute of Medicine report. It i5 particularly urgent that the U.S. Government 
e5tabli5h a reliable uninterrupted 5upply of Mo-99 as the source of Tc-99m, the main radioisotope 
u5ed in diagnostic nuclear medicine, which now amount to more that 35,000 procedures daily. 

In view of the establf5hed public need for these radioisotopes, the uncertainty in the current 
5upply, and the current lack of backup capacity, the Society 5trongly endorses DOE'5 propo5ed 
action for e5tabli5hment of a reliable domestic source of these materials and urges that the steps 
required to implement that action be accomplished as rapidly as possible. 

Yours sincerely 

John Graham 
President 

~rs- in the dmdopf'MI!_t, ~i!ISDfriutilm and "PJ'liarfiOfl Dfnwclur !dm~a__~ ttdm. to Mltjit ~cc.-=ity_. __ --------

JOHN GRAHAM, PRESIDENT :S. ~te Stroet. Suite 100 
Englewood, CO 80111 USA 

Tel: JIIJ/ 694-4700 
E-Moli:JG ............... 
Pax: JIIJ/ 69H816 
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Letter: COOS Author: John Graham 

Response to Comment Letter COOS 

1 Comment noted. 

Volume II, MIPP- EIS 2.10 Comments and Responses 



Letter: C006 

1 

2 

Author: Steven K. Zohner 

Mr. Wade Carroll 
EIS Project Manager 
Office of Nuclear Energy, Science and Technology (NE-70) 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

Steven K. Zohner 
1042 Grizzly Ave. 
Idaho Falls, ID 83402 
Ph. 208-524-4176 
Work Ph 208-526-3669 
January 17~ 1996 

Subject: Comments on DOE'S draft medical isotope production project: 
molybdenum-99 and related isotopes environmental impact statement 
(DOE/EIS-0249D} 

Dear Hr. Carroll: 

I believe that the draft EIS shows that the INEL has significant advantages 
over DOE's preferred site. Here is a listing of some of those advantages. 

Security 
Unirradiated U-235 creates significant security requirements. 
Facilities at the INEL using or storing purified U-235 are kept under 
strict security. The INEL has a long history of working with and 
protecting the unirradiated U-235. Currently, the INEL has in place 
adequate security procedures and trained personnel to meet DOE's 
security requirements. 

Shared cost 
The INEL •PBF lease agreement in place Idaho Brain Tumor Center for 
Boron Neutron Capture Therapy. Idaho Brain Tumor Center interested in 
shared cost venture." 

Privatization 
"Mo-99 production feasibility studies addressed the possibility of 
conducting all processes in stand alone cells purchased from a viable 
supplier. Such as arrangement would be of great financial advantage, if 
these cells could be located in an existing facility close to the Power 
Burst Facility and possibly even be considered a single facility with 
the Power Burst Facility• 

"The Power Burst Facility could be used to produce Ho-99 and 
concurrently as a Boron Neutron Capture Therapy treatment center. This 
approach could incorporate privatization of Ho-99 production early in 
the process." 
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Letter: C006 Author: Steven K. Zohner 

3 

Mr. Wade Carroll 
January 17, 1996 
Page 2 

Site modifications 
"However, it may be feasible to erect an additional annex to the Power 
Burst Facility structure, shielded from the main reactor building, and 
connected to existing Power Burst Facility effluent ventilation and 
radiation monitoring systems. Such a facility would provide great 
advantage to the use of stand-alone manufactured cells and eliminate 
transportation time and liability.• 

Table 3-2, shows that the hot "cells at the INEL are adequate but would 
require minor modifications.• while DOE's preferred site would require 
"New hot cells required for full production.• 

The greatest modifications are necessary at the preferred site. "The 
planned facility modifications at SNL/NM are the most extensive required 
at any site.• 

Reduced radiation exposures. 
Table 3-1, shows the dose to the population within 80 km of the INEL 
project would be over 10 times lower than DOE's preferred site in New 
Mexico. 

Table 3-1, shows the radiological dose to transportation crews and to 
the public is lower at the INEL than DOE's preferred site. 

Table 3-1, shows that the dose to the maximally exposed individual near 
the INEL would receive nearly 10 times less dose than the maximally 
exposed individual at DOE's preferred site from an accident during 
target processing. 

Table 3-1, shows that the dose to the population within 80 km of the 
INEL due to a target processing accident is 10 times lower than DOE's 
preferred site. 

Table 5-3, and Table 5-8, 
The dose to off site resident at the preferred site are 10 times 
higher than for the INEL option. 

The dose to on site workers are 10 times higher for the preferred 
site than for the INEL option. 

The off site population dose is 2 times higher than the INEL 
option. 

The off site population dose from hot cell operation at the 
preferred site is 10 times higher than the INEL option. 
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Letter: C006 
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Mr. Wade Carroll 
January 17, 1996 
Page 3 

Author: Steven K. Zohner 

Accident Impact Reduction 
Table 3-1, target processing at the INEl is shown to be 10 times less 
likely to have a accident per year than any other option. Other types 
of accidents are about the same for each site. This 10 fold reduction 
at the INEl is impressive in preventing potential harm. 

Cost Savings 
Table 3-1, shows that the INEl site will be $ 2,000,000 less expensive 
to construct than DOE's preferred site. The yearly operating costs at 
the INEl will be nearly $ 4,000,000 less than DOE's preferred site. 

The INEl option is less expensive than DOE's preferred site. The total 
savings of the INEl option over DOE's preferred site is 25 million 
dollars. This includes facility and labor costs for 1996 through 1999. 

Schedule from ROO 
The schedule from the record of decision to full operation is the same 
for the INEl and DOE's preferred site. 

Isotope production experience 
The INEl has 35 years of isotope production experience. DOE's preferred 
site has no isotope production experience. 

Air quality 
"Neither INEl nor any of the surrounding counties is designated as a 
nonattainment area (40 CFR 81.313) for the National Ambient Air Quality 
Standards (40 CFR 50)." 

"Of the sites under consideration in this EIS, the only site that is 
located in an area that has nonattainment status for a criteria 
pollutant is SNl/NM, which is in an area that is nonattainment for 
carbon monoxide.• 

Waste management 
"low level radioactive waste would be shipped from SNl/NM to the Nevada 

Test Site for disposal." .,...lu!... .ski-e..,~ JJe,;cJ:... :~ ,_ ..... • .. .,HJ. ~··:3ht;"ll -H,·,_. £;/-... , "- .:.~,.-+. 

Waste disposal at the INEl option. "In this alternative, all three 
steps (fabrication, irradiation, and processing) would be carried out on 
site at INEl." "INEl is a cradle to grave waste management operation •• • 

•cradle to grave waste management. No shipping, all waste disposed at 
INEl facilities. liquid low level waste treated and stored on site." 
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Letter: .coo6 
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Mr. Wade Carroll 
January 17, 1996 
Page 4 

Author: Steven K. Zohner 

Spent nuclear fuel 
"Adequate wet and dry spent fuel storage exists on site.• 
This is referring to the INEL option. 

DOE's preferred option will result in having to ship the spent fuel to 
the INEL. T~ s~........ e~ r<k...lu:. MC.'f ... ...t lo«. .... II.!\~ h <C"-L.Cf +- +-hu ..:.ouk. 

Nuclear waste issues 
The governor of Idaho and DOE signed an agreement in October 1995 that 
allows spent nuclear fuel shipments to the INEL only under specific 
circumstances. The pact prohibits any shipments of spent fuel to Idaho 
after April 30, 1999, until shipments of transuranic waste from the INEL 
to the Waste Isolation Pilot Project in New Mexico or another facility 
are proceeding at a specified rate. 

The INEL option for the production of medical isotopes has the ability 
to store the spent fuel at the INEL. 

These advantages of the INEL site are rather impressive. It is ~ belief that 
because of these advantages the INEL would be a better choice than DOE's 
preferred site. 

Sincerely, 

~..U:ue-... K d~" 
Steven K. Zohner 
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Letter: C006 Author: Steven K. Zohner 

Responses to Comment Letter C006 

2 

3 

4 

Comment noted. This letter discusses several important factors regarding the proposed project. Discussions of 
many of these factors (security, reduced radiation exposures, accident impact reduction, air quality, waste 
management, spent nuclear fuel, and nuclear waste issues) are provided below. 

The other factors discussed in the letter (shared cost, potential privatization of the production operations, 
modifications required, cost and schedule, and isotope production experience on site) are also important. 
These factors will be considered as the Department formulates its decision on the project. 

This is true, but this is also true of the other sites. Each has a long history of handling and storing strategic 
special nuclear materials. Physical security requirements for materials are delineated in 10 CFR 73. All 
facilities, federal or commercial, are subject to those requirements. On all sites, security requirements for 
special nuclear materials are part of the special nuclear materials control program. Handling and storage of 
unirradiated targets is specified to be under the special nuclear materials control program at each site. This is 
stated for SNL/NM in Section 3.3.1.3. The physical protection requirements for shipment ofunirradiated 
targets are discussed in the same section and reference the requirements delineated in 10 CFR 73.67(e). 

The results in Table 3-1, and the corresponding results reported in Section 5 of the EIS, indicate that while the 
dose to the population within 80 km of INEL is lower, the doses to individual offsite residents and onsite 
workers from facility operation are similar or higher for the INEL alternative compared to the preferred 
alternative at SNL/NM. However, the dose to the maximally exposed offsite individual for either alternative is 
less than 2% of the EPA standard for radionuclide air emissions at DOE facilities ( 10 rnrem/year). 

The lower population within 50 miles of INEL results in a smaller collective dose from air emissions at that 
site, whereas the collective doses to the public and crew from transportation are similar for the two alternatives. 
The risk of latent fatal cancer in the offsite population as a result of normal operation or accidents is much 
lower than 1 for both alternatives, such that no health consequences would be expected for any reasonable 
duration of the project. 

Two types of target processing accidents were evaluated at all sites: one for processing Mo-99 targets and one 
for processing iodine-125 targets. Both accidents were evaluated at INEL (see Table 5-44 and Table 5-45); 
however, only the accident resulting in the highest potential offsite consequences was reported in the summary 
(Table 3-1 ). At INEL, the iodine-125 target processing accident would result in the highest potential offsite 
consequences. For the other alternatives, the Mo-99 target processing accident was reported in the summary 
because the potential consequences were greater than for the iodine-125 target processing accident at those 

sites. 

The expected frequency of the Mo-99 target processing accident was assumed to be 1.0/year at all sites 
because the nature and scope of the process would be similar under all alternatives. The expected frequency of 
the iodine-125 target processing accident is lower at all sites (0.1/year) because fewer targets of this type would 
be processed under any alternative. In all cases, the risk of latent fatal cancer from accidents during target 
processing is much lower than 1, and the differences in risk between the alternatives are not likely to be a major 
consideration in siting the project. 
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5 The nonattainment status for carbon monoxide in the Albuquerque area would not affect the ability to site or 
operate the Medical Isotopes Production Project at SNL/NM. The isotope production mission would not result 
in a measurable increase in emissions of criteria pollutants and therefore would not contribute to the 
degradation of air quality in the region. 

6 The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives and will consider this factor in making its decision on the proposed project. 

Regarding the issue of shipping low-level radioactive waste to the Nevada Test Site (NTS) under the preferred 
and ORNL alternatives, the NTS is preparing a site-wide environmental impact statement and has included 
waste generated from the Mo-99 mission in the quantities and description of materials proposed to be stored on 
the site. The Department believes that any uncertainty surrounding NTS's ability to accept the waste from the 
Mo-99 mission is sufficiently small that there will not be an impact on a proposed Mo-99 program. The 
ultimate disposition of waste generated under the proposed project may change based on future decisions 
resulting from the DOE Waste Management Programmatic Environmental Impact Statement (DOE 1995a). 

7 Each facility has at least 5 years worth of spent fuel storage capability at full production levels. Final 
disposition of all spent fuel generated in the DOE complex, including the disposition of spent fuel from the 
INEL option, will be in accordance with the DOE Spent Nuclear Fuel Programmatic EIS (SNF PElS) 
(DOE 1995b) Record of Decision. 
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Mr. Wade Carroll 
EIS Project Manager 
Office of Nuclear Energy Science 

and Technology 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

Dear Mr. Carroll: 

Author: Merle E. Bunker 

2218 46th St. 
Los Alamos, NM 
87544 
January 13, 1996 

I strongly believe that the Omega West Reactor is the best choice in 
the United States for producing Molybdenum-99 for the U.S. medical 
community. It is certainly the least expensive choice, and I am 
convinced that it could go into production much sooner than any of 
the other possibilities. 

Unfortunately, I am going to be out of the country for the next 30 
days and cannot, at this time, give you all the reasons that back up 
my above views. I will get in touch with you again in mid-February. 

Sincerely yours, 

Merle E. Bunker 
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Responses to Comment Letter C007 

2 

Comment noted. 

According to the cost and schedule estimates contained in Section 5.22 of the EIS, the LANL alternative along 
with the SNL/NM alternative involves the second highest estimated cost, both in terms of preparation costs and 
operating costs; however, the uncertainties associated with the LANL estimates are less than for the ORNL and 
INEL estimates. The revised cost estimates in Section 5.22 of the Final EIS show that the LANL alternative 
preparation costs are equivalent to the SNL/NM alternative and are lower than the ORNL estimate, but higher 
than the INEL estimate. The estimated time to full production in both the Draft EIS and Final EIS is shorter for 
the LANL alternative than any of the other alternatives. 
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Subject: <NULL> 
Author! flyreel~dn~.ida.net_ae_Internet at X400PO 
Date! ~/~8/96 8!46 PM 

x-sender: flyreeltmail.ida.net 
Mime-Version: 1.0 
coneent-Type: text/plain; c:haraet-"us-aacii" 

Please send this note to: 
Mr. Wade carroll, MIPP EIS Oocumene 
Manager, Office of NUclear Energy, Science and Technology (Ni-70), u.s. 
Deparement of Energy, 19901 Germantown Road, Germantown, Maryland 20874. 

Thanks 

Mr. Carroll; 

>The INEL's Power Burst Facility is being considered for producing medicsl 
>isotopes for cancer and heart disease, screening and therapy. A preliminary 
>Environm~tal I~act Statement by the DOE lists it as one of !our 
reasonable 
>options among 17 considered !or producing a widely used .medical isotope, 

>taolybden\l.!ll-99. 

I would lilce to see the facility activated and used. We have already paiti 
for eha reaceor and it is ideal !or the BNCT treatment. We have the 
technical personnel here at the INEL to operate ehe plane. I see no rea.s•>n 
to build an n.w plant, that will have to be cleaned up eventually. 
Unneeded expense. 

Some object that I4aho is so remoee. Yeah, remote. 5 hours by air from 
anywhere in the os . 

Thank you. 

John B. liudson 
235 Clary Ave 
Idaho Falla, Id 8340~ 

jnblinel.gov, work 

NO FEAR, Sic Down, Eluckle op, LogOn! 
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Responses to Comment Letter COOS 

1 Comment noted. 

2 None of the options involve the construction of a new plant. The SNL/NM option, however, does involve the 
construction of a new hot cell within an existing building. Also, the INEL option may involve the construction 
of hot cell facilities adjacent to the PBF facility. 
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2 

21 Jan 1996 

Wade Carroll, MJPP-EIS 
Document Management 

US DOE, NE-70 
19901 Germantown Rd. 
Germantown, MD 20874 

Author: David A. Freiwald, Ph.D. 

Re: Draft EIS for Medical Isotopes Project, Mo-99, et al 

Dear Mr. Carroll: 

Background: 

1) I am a member of DOE/EM's SNUITRI SSAB, representing the Four Hills 
Homeowners Association. But this letter presents my own questions, and not yet 
officially those of the HoA or the SSAB. 

2) I have studied the Summary and Sections 1-2 of the DEIS, and have skimmed the 
remainder. The document refers to the vulnerbaility of interruption of supply of Mo-99 
to the U.S. A DOE official here have referred to it as a 'foreign' [vs U.S.} source. 

Questions: 

Question 1: Do you have oftlclftl written notice from the Canadians stating that they 
may not be a relaible supplier of Mo-99 In the future, and that the U.S. should consider 
developing alternate sources, and If so, may I have a copy of that correspondence? 

Question 2: Regarding references to it as a 'foreign' sourcem as if that were 'bad,' I 
note that Canada has, for a LONG time, been a good U.S. trading and defense 
partner. And the recently signed NAFTA and GATT only emphasizes things. So Is 
there now something strategically or politically 'bad' about having Canada as a Mo-99 
supplier? 

~a'~ 
David A. Freiwald, Ph.D. 
1708 Soplo Rd .• SE 
Albuquerque, NM 87123-4485 
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Responses to Comment Letter C009 

The Department has not received, nor does it expect to receive, written notice from Nordion International or 
the Canadian government stating that they may not be a reliable supplier of Mo-99 in the future. (See letter 
from Nordion International-C068.) 

2 The problem with the Mo-99 supply situation is not that the supply is from Canada (or from any other foreign 
country, for that matter). The problem is that the entire U.S. supply comes from a single source. It should also 
be noted that this single source accounts for about 85% of the world supply of Mo-99. If this source were to 
become unavailable, production facilities in other countries would most likely focus on meeting their own 
needs first and, in any case, would not be able to meet even half of U.S. demand for Mo-99. Given this supply 
situation, the Department has proposed establishing a domestic production source to ensure that a reliable 
supply ofMo-99 is available to the U.S. medical community. 
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Letter: COlO Author: The Idaho Falls Symphony 
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.John LoPico>lo. Music l>in.:uor& Conduc.:tor 

Wade Carroll 
MIPP-EIS Document Manager 
US Department ofEnergy 
Office oflsotope Production and Distribution, NE-70 
19901 Gemuurtown Rd. 
Germantown, MD 20874 
(301) 903-7731 
fax (301) 903-5434 

January 16, 1996 

The Board of'Directors and administrative staffofthe Idaho Falls Symphony is in support 
of the production of medical isotopes for cancer and heart disease screening and therapy at 
the Idaho National Engineering Laboratory. 
We believe the Power Burst Facility is technically the superior facility for the project. ln 
addition, the location would eliminate the need for shipment of low-level waste across 
state lines. 
We also believe the Idaho Falls community would provide the necessary infrastructure, 
including medical, educational, and cultural facilities, to support the project and its 
personnel. 
The Idaho Falls Symphony is an important cultural resource for Idaho Falls and the 
surrounding area. This helps attract a high caliber of educated professionals and skilled 
personnel to the area with their families, to support continued progress at the INEL. 
In turn, the overall economic health of our area is crucial to maintaining the fiscal integrity 
or our community's cultural base, including the Symphony. 
In light of the importance ofthis project for its lifesaving mission, and the mutual benefit 
to the community of locating the project here, we hope your decision will be to locate this 
project at this site. 

Sincerely, 

The undersigned members ofthe Board ofDirectors and Staffofthe Idaho Falls 
Symphony. 
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Letter: COlO Author: The Idaho Falls Symphony 

Responses to Comment Letter COlO 

Comment noted. 

2 Each of the reasonable alternatives analyzed in the EIS is capable of meeting the selection criteria for a Mo-99 
production facility and thus is capable of satisfying the purpose of and need for the proposed project. 

The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives and will consider this factor in making its decision on the proposed project. 

3 The INEL and the other alternative sites have the necessary infrastructure to support the proposed project. 
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Letter: COlt Author: Edward J. Hoffman 

+ 
lEEE Nuclear Medical Sciences Technical Committee 

CHAIR Edward J. Hoffman 

IEEE 

January 5, 1996 

Mr. Wade Carroll 

I'AX 
J;,lfail: 

NEPA Document Manager 

(310) 825-8851 
(3/U} 825--l517 

Of~ic<> o[ hotopc Production and Distribution, NE-7U 
Lmted Slates Department of Energy 
Germuntown. :\f[J 20874 

Attn: Medicallsotope Production EIS 

MEMBERS: .4 .. Bertra1u:l Brill 
Simon R. Chern• 
Magnus Dahlb~n 
Stephen E. Dert'f~.<.o 
Gran/ T. Gullberg 
Ronald J. Ja.,·?.czo.k 
Miclwl'l E.Kitlg 
Richard Leah-v 
Jm·ge llac«r ·· 
William W. Moses 
Orlu.u1 Nalt:iog/u 
Ronald Nurt · 
Manbir Singh 
Chri.l' J. Thompson 
Benjamin M. W. Tsui 

The IEEE Nuclear and Pht$ma Science• Society endor"" and supports tb.o establishment of the reliable 
domestic supply of Mo-99 propo$ed m the ll.S. Department of Energy's Dmft of ~~~ Environmental 
Impact Statement for Medical Isotope Production and utgc.s that the worlc. necessa!)' tu effect t.hat source 
of ~upply be accomplibhed on lbt: most ex.pcditiou~ possible schedule. 

The Uoit.cd State~ of America has been a world leader in and the largest user of radioi~otope< for medical 
;md rcscar~h application<_ The corresponding national need for reliable •upplic~ of isotope• to support 
these important ao.;ti\'itics was documented in the recent National Academy of Sdenccs-Institutc of 
:VIed ic in e report 

!t i~ clearly in the best interest of the citizoms of tb"' lJniteJ St;u.:;s. to as•ure an uninter·mptable source of 
rodioisoropes for r~search and biomedical applications, and it is particularly urgent that the C .S. 
Government c&tabli~h a !'eliahle uninterrupted supply of Mo-99 as th.o soun:e of Tc-99r\1. the main 
radioactive isoLupc used in diagnostic nuclear medicine. 

ln view of the .obtublishoo public need for these radioisotope~. the uncertainty in the current 6Upply, and 
the current lack. of backup c~padty the IEEE Nuclear and PlMrnA Sciences Society strongly endorses 
DOE's proposed action for establishment of a rdiabl" Jonwstic sourc.; of thc•e materials and urges that 
steps required to implement that <tcliun be accompli~h'-'<1 on lhe most aggrc<<ive po~sible <ch.,dule 

Your~ Very Truly. 

Edward J. Hoffman, Ph.D. 
Profe•~or of Pharmacology and Radiological Sciences 
UCLA School of Medicine 
Chain:uan. IEEE NPSS Nucl.;ar Medical and Imaging Science Technical Co111mittcc 

TI IE INSTITU'IE OF ELECTRICAL AND ELECTRO:\'ICS E:-.iGIXEERS, I:\' C. 
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Letter: COll Author: Edward J. Hoffman 

Response to Comment Letter COil 

Comment noted. 
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Letter: C012 Author: Pete T. Cenarrusa 

2 

3 

._.. "t. CIIIAIIIIWA 

........ fti&D 

""~ ~DIPVIT 
.-..r.a.1"f#n',o111J 

J•nua~Y 111 1188 

Honorable Hu.l O'Leary 
Secreta~)' of lnergr 
'IDOO lnct.pencsenceAve., a.w. 
WuhlnatDn DC 20585 

Dears~ O"Leary: 

'I"M ld•ho National Englne.ring ~pamory"• (tNEL) Power Bur.t F•dllty (PBF) 
readof ,_ ~ntJy been llaMd •• the potentlaJ file of the United Statea tole sourc- of 
t.1olybdenurn-.88 (Mo-.811) iwtoptl Pftlduc:llon. I boltew th.t th• PBF repreuniS the 
rrtDtat fiRtlnologic"aly ~. •Ptomically llfl'iclent Md •nvlronmentltllr _.lind 
fal::iDty fot d~lc Mo-H praductton and ura• b dllaignation •• auch. 

Idaho &I proud that 1hlt PIP w411 :100n foC&.tl OW wortd'a •U.ntlon on t~ 
lrnplttrnentati=r~ of Baran Neubvn O.pb.lre Tn•rapy (BNCT) at tne ld•ha Drain TLimor 
Cantw (IBTC). The URc:hl'loloQal partner.nlp I!MifWMn DO! 8"d 1BTC Ia a credit to 
idaho and the natlort. It is my l'lape h Yicdme w~ maladies wHI be nated hatw. 
whether t'rcM'n ld•ha. the Un~d S..._ or araund th• wolfd, will cx;,rne to underatand, •• 
lfOU 80d I do, tlw braad ed\'ant.gH to our Iivas thlla gowmma,tfpr1vate Mator 
reldonll'lip a.lltH. 

Ttle pn:lduc:tio" of medical Isotope• •nd ltle prectice af BNCT .,. t.ohnalagic::ally 
oampetlbl• projec:il Which =an be c:arrted out mal'8 eftl.cantty and more coat effecUvaly 
•t th• IN!L'a PBF reaetar than at herfKilliea currently u"d•r ev .. uatian by DOE. 8oth 
18chnotogJn, req~int a OOMtant auppl)' r:l neutron•l8tld a high ftux of n•utrona· The 
fDBF prod~~CeS the Ideal neutron 11ux ror BNCT and for rMdlc:lll isotope production. 
Initial •naiMering atudla .t\ow thet Vwl Idaho PSF tacilily e-n 1M ~adiad for medloal 
laotope production In 1-12 monlh• *• time •net for 15 ntiUio" leu that any of the OU'I•r 
th1'8a ftnltliela Miftt ~:~an•Jd•,.d for the project 
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Author: Pete T. Cenarrusa 

High praduci quality •ncl eonslltMcy ot auppl)' .,. the two moat important 
lnQrMIIInta whM IIOn.id•rtng a fllollity t'or the produr::Uon of mediCal ilotopes. The 
AdV•c,M Tat R .. atar (ATR), allo locat.:lat tie INEL, ha bMn produCiinQ ... ll:y 
llatopet for fNhY ~- The expertbe ia pNN,_ in place 1D productlsatopea to tt1e 
hisiMit quaJny •naarde. With the PBF •rvinu • the main laotope produr:Uan f-=ilily 
lt\o8 ATi' can Min lnd maintain • oonatant production echedule wh•n 1he PBF Ill dawn 
fwroutll"'I'Mintel'lence lnd !Riellng. ldaho otr.ra • twift lftdor concept th.t •••~• 
CDI'1Sistancv Gftupply for many VNJ'$ to aom.. 

TM U.S. currant!)' hll flO domactk: .upply of tha most wid•'Y u•d rnedlc:.l 
Jaotape~. The W•no PBF radar can supply 100% m thl .-omeatic: demand far Mo-81 
n 1t111 hiMI_.. producUon --='Y fDr1he UJOI'tlltlon rAMo-H. 

Th• tNEL'e PI' reGtor Ia .-.ty the teohnologicllly e.upertor choice for isr;Kope 
pn:~ductiDn Will rninirNII•IWfronmental conMqu..nan. ld.tlo'• lang history u the wcrid 
leader 1ft nuclur mftlr1ela ~Mn~~g..-nt make It lde•lly IUiad fgr the project 

Suppolt for tt1• PfDJKl both on alc~Qiancr 1WM lWei. t. •trona. DowneiZing of 
INEL projecla and per.annal make lt.lmperdve1hat rww million• are crea\•cl to ••v• 
•l'ld -.pnd •i8tlnl a~p~~biiUII. 

DOE lntllnda1D prMdiu 1he llatopa P'QdudiDn program. IBTC'a present 3D year 
.._. .. Of the PBP tuc:tor pub the prl~atiDI'I plan into .W.ct im.,.,ediab!ly. No other 
flcleral mluloM 'llllllln_,.,. with the operlltklft of Mo-18 production at 1M PBF, unlike 
eaiM oftM other •• Under N\llftf. 

Thll hunsanlt:.rlen ~ of tha co""'tned National C.nt.r for BNC'r' and th• 
t.ot1ope production proJ-ct malcea the INEL'a PBF the handl down ~nnar fclf tha 
netlcmltl•• Will u the Sta.tB df Idaho. 

,.,_ aanaldertn,g the lcM'at ltllrt-up ODIItl, mission COiftPtlbili!y tnd 
.... olagkal.uperiprfly, It Ia CleW lh8tiNEL' PBP' r. tha loglcl~ home crf tNt United 
llafllll Mo-a. produc:tlon sawce. 

8inolnt~. 

@:p 
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Responses to Comment Letter C012 

Comment noted. 

2 Comment noted. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be useable for BNCT. If the Department decides to proceed with a produc
tion alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor 
facility selected. 

4 As shown in Section 5.22, the estimated cost to prepare the INEL facilities is $2.4 million less than the closest 
alternative (the preferred alternative), and the estimated time to prepare the INEL facilities for full production 
is tied with the preferred alternative. 

The uncertainties associated with the estimated cost of the INEL and ORNL alternatives are higher than for the 
LANL and the preferred alternative. Cost estimates (including uncertainties) will be an important factor in 
determining which alternative to pursue for the proposed project. This comment will be provided to the 
decision maker for this proposed project and will be given due consideration as the Department formulates its 
decision on the project. In making its decision, the Department will also consider factors such as the environ
mental impacts of the alternatives, national need for the medical isotopes, production schedules for each 
alternative, and other important factors. 

5 The Advanced Test Reactor was evaluated for the proposed project and was dismissed for the reasons cited in 
Section 3.4.1.1. The Department is proposing to establish a backup to the existing Canadian supplier and does 
not believe that it is necessary to establish a backup to its backup. 

6 If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. All the alternatives would have the capability of producing at least 100% of the current domestic 
demand for Mo-99, but the goal of the proposed project is to ensure that a reliable supply of Mo-99 is available 
to the U.S. medical community, not to produce Mo-99 for export and compete in the worldwide market for 
Mo-99. 

7 The IBTC has not made a formal proposal to the Department regarding the dual use ofthe Power Burst Facility 
(PBF). Therefore, the Department cannot say for certain whether operation of PBF would be conducted 
privately (by IBTC) for the production of Mo-99 or by DOE. 

8 It is possible that the Annular Core Research Reactor (ACRR) could be diverted to support defense missions in 
case of a national emergency. However, the Department has determined that the probability of needing the 
ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from consideration. 

9 Comment noted. 
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BRADY'S 
C.A. Elhdyll 
OWner 
1SII30 N. Woodruff Ave. 
ldllha F ... , 1-IB401 

January 17. 1996 

I am here in support of' locating the Production of Medical Isotopes and the Boron 
Neutron Capture Therapy Project otherwise known as B. N.C. T. at the I.N.E.L .. These 
programs optimize the peaceful use of the atom. They will save lives. 

The PBF reactor is the most suited reactor for these projects both cost wise and 
technically. 

I. The PBF reactor is the only reactor using low-enrichment uranium fuel which reduces 
waste generation and security requirements. 

2. The PBF can mspose of the low level waste generated on site while the preferred 
alternative would require packaging and shipping across state tines to the Nevada Test 
Site. 

3. One reactor suitable for both the isotope production and cancer treatment mission; The 
technical ability to produce 1000/o ofthe nation's demand for these medical isotopes. 

4. The initial expenditure is half the cost. and operation expense is at least one third lower 
if done a the Power Burst Faatity at the I.N.E.L . 

. S. Currently the PBF is the only choice which envisions the priv;atc sector taking over 
production. a good way to demonstrate technology spin off and create jobs in Southeast 
Idaho. 

I urge you to look at alJ the pertinent criteria and you will see that PBF can do both 
projects better than any other reactor. Local support is here. We want these projects here 
in Idaho. 
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Responses to Comment Letter C013 

Comment noted. 

2 The Power Burst Facility (PBF) is the only option currently using low enriched uranium fuel. All the other 
options evaluated in detail have designs for converting to low enriched uranium. The objective is to not build 
any more highly enriched uranium fuel bundles for any of the other options, but to use the fuel already on hand 
until the supply is exhausted or, in the case of Annular Core Research Reactor (ACRR), until the burnup limit is 
reached-see Section 3.3.1.9. Two or three transition cores of both low enriched uranium and highly enriched 
uranium would be used during the conversion to all low enriched uranium fuel for these options. This is a long
term safeguards advantage, in that it depletes and irradiates the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are generated per 
reactor full power year with the use of low enriched uranium bundles. 

3 The INEL alternative and the LANL alternative both allow the small quantities of low-level waste generated by 
the Mo-99 process to be disposed of onsite. The commentor is correct in identifying that both the preferred 
alternative and the ORNL alternative would require some shipment oflow-level waste to the Nevada Test Site 
(NTS). The NTS is preparing a site-wide environmental impact statement and has included waste generated 
from the Mo-99 mission in the quantities and description of materials to be stored on the site. 

4 While the PBF has been the focus of the Idaho Brain Tumor Center's (IBTC's) efforts to conduct boron neutron 
capture therapy (BNCT), other reactors under consideration for the proposed project may also be suitable for 
the conduct of BNCT. If the Department decides to pursue this project, it would welcome a proposal from 
IBTC for dual use of the reactor facility selected for medical isotope production. 

All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary modifi
cations) have the ability to produce at least 100% of the U.S. demand for Mo-99 and would also be capable, to 
varying degrees, of conducting synergistic activities. 

5 The preparations costs for the INEL alternative, as shown in Section 5.22, are estimated to be about $2.4 mil
lion (or about 12%) less than for the preferred alternative. The operations costs for the INEL alternative are 
estimated to be about $4.4 million (or about 34%) less than for the preferred alternative. However, the uncer
tainties associated with the cost estimates for the INEL and ORNL alternatives are expected to be greater than 
for the LANL and the preferred alternatives. 

6 The IBTC has proposed to privately conduct boron neutron capture therapy. Their desire or capability to also 
privately produce Mo-99 is not known, and they have not made a formal proposal to the Department regarding 
the dual use of the PBF. Therefore, the Department cannot say for certain whether operation of the PBF for 
Mo-99 production would be conducted privately (by IBTC) or by DOE. 
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Author: Senator Dirk Kempthorne 

St:..t:.aant of SaDator Jtaapthozua 

January ~7. 199fi 

I want to offer my entbus1aatic support to the local effort 
to use the Power Burst Facility and the Idaho Brain TUmor 
Facility for the production of MolybdenumM99 (Melly-,,) . tn my 
view, it makes great sensE tc couple the Beron Neutron captu~e 
Therapy (BNCT) program with the production of important medical 
isotap••· 

As the De~rtmen~ c£ Energy considers options for the 
prcdu~tion of Molly-~'· I want to be sure the unmatched 
faeilitia• and professional capabilities in Eastern Idaho are 
appreciated by the department. To begin with, according to the 
technical ~rts I have consulted, the Power Burst Facility is 
the ideal reactor fer the produetion of medieal isotopes. At the 
same time. the ~BF can be prepared for tbia mission in lass time 
and at less cost than ~y other option being conside~ed by the 
Department of Energy. In addition, the professional people and 
technical expe~ta tnvolv•d in the local effort and the INEL's 
historic role in re~ctor operation• and nucle~r material• 
management make Eastern Id.iaho tha lggic:al c:hcice for this new 
mission. 

As the role of ~h~ Department of Ene=gy change•. new 
missions for DOE facilities ~· needed. Fortunately. in Baste~n 
Idaho we already see private entexprise steppin9 in to fill some 
o~ the voi~. Tha Idaho Brain Tumor Center is an excellent 
example of this new private enterprise expansion and the 
production of Molly-99 in the PBP reactor would complement this 
e:f:fcrt. 

:r strongly •upport the ef:fo:r:t of Dr. Paul and others to ii.dd 
the production of medical isotopes tc the new mission for the PBF 
reactor. This m1••ion makes sense for Idaho and the nation and I 
ur9e tha D•partment of Energy eo make the ~election based on 
merit- If merit ia the criteria fc~ the selection, I am 
confi4ent we will aee Molly-99 production in Idaho in the near 
future. 

Thank you.tor your t:illlliil. 
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Responses to Comment Letter C014 

1 Comment noted. 

2 The Power Burst Facility (PBF) offers many benefits. It is an open pool type reactor, which is advantageous 
and can run at relatively low power to conduct the Mo-99 mission. The other reactors considered are similar. 
PBF is a forced circulation reactor, and three of the others considered are also forced circulation, which helps 
to assure target cooling. 

However, the PBF option requires significant reactor modification, as discussed in Section 3.3.4.9. Also, the 
targets must be irradiated in the central cavity similar to the Annular Core Research Reactor (ACRR), and 
neither experimental nor detailed calculation has been performed to assure that adequate target power could be 
achieved in PBF in this configuration. 1\vo of the other options are very similar to the Cintichem reactor, and 
target power is relatively assured by both experiment and by calculation. One of the other options, ACRR, has 
had detailed calculations performed regarding target power, but actual experiments have not been performed. 

Each of the reactors of the four alternatives possesses certain attributes and deficits. None are ideal, but all are 
capable of conducting the proposed project. 

3 The Department recognizes that the estimated costs of preparation and operation of the INEL alternative, as 
shown in Section 5 .22, are lower than that of the preferred and other alternatives. However, the Department 
also recognizes that the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred or LANL alternatives. The time required to ready the INEL facilities for full production is 
estimated to be second fastest and the same as the preferred alternative. If the Department decides to proceed 
with the proposed action, the information presented in this EIS (including the cost and schedule data), the 
operational readiness of facilities, and other programmatic factors will be considered in the final selection of 
facilities for Mo-99 production. 

4 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility 
selected. 
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Author: Senator Larry E. Craig 

Statament of Senator Larry E. Craig 
on the 

o::aft Envi~onmantal Impact statel\',ent 
for 

Kedical I•ctcpe• Produotior. 7~ojec:: 
Mcly~denum-99 anc Related I80topea 

t~~o Falla, Idaho 
~anu&ry 17, 1996 

:'.: .:!.s a p:!..ea•·J.:::oa eo offer testimon.y today on the production of 
mod.ica.l isctopea at cha Department of l!lnerqy' • CD05) National 
La:boratc:rie•. 

't'he involvall'.ent. ef :he OOB in. med:ic:a:::. application• ha• been oi! 
particular intera1t to me. I have beer. an advocate of the uee c! 
the numaro~• reactors at :he %daho Na~~on51 Enginearins ~abcratory 
(INEL) for medioal purpcaea ~or a number of year&. Ecweve~. what 
1• at 1take he-re ie noe ju•t job• f<:~:r: t:l::.e workin; :fatr,1liea o! Idaho 
J'all8. 

The INBL hal alreaay made contribution• ~c madical reeaarch -- for 
instance u•ing the Power Bu~st Facility iPBF) fer Boron Ne~tron 
Capt~re Tharapy, a breakthrcugn ~reacment !or :rain tumor patients 
witn ~inimum patient trauma afta cos~. The prod~cticn of medical 
i•o~ope•, eontir.~ou1ly needed in the United Stat~•, o~f•r• the INS~ 
another oppo:~:tuni o;y to play an impQrt&nt medical :~:ole for the 
n.at:iol'J.. 

Because of the INEL'• c~itical nuolear expert!•• developed over 50 
yea:n, the nmL :t.s t~e perf act and motlt l::gical location ':c prcduca 
theae important medi;al isotopes m~y patient• in cur na~ion neec. 
o~ cou::.try WQUld benatit lign.:!.ficantly from thi• vita::.. program. 

'l'he importanc;:e of as11urin;' a · d•p•nc:iabla, lieli&ble a\lpply of 
Molyb~num-99 and ~t• da~ghtar product Technetium~99m fo~ mad~oal 
procedure• car.nct l:le o"Nt~r•tated, Tech."letium-99m ia u•ed as a 
pri:z::::ipal :ac!.iolcgical Q.iagn.o•tic tool for 80 par~er.;: of ::;l:-..e 36,000 
4ia;~•t~c proQeaures performed every Q&y, totallin~ 10 milliQn 
prccedYr•• every year in the United State&. Theee proceQ~res help 
to identify me4ical conditions that would otberwi•• ge iden~ifi•d 
only by inva•!ve sur;ery. 'his i$c~cpa ~a clearly a vit~l too: in 
main~&ining ~he rAalth and wel~ bei~i o~ our citizen•. 

At preaer.:::., the On£.ted States hall only oM •cuz:ce ot! •uppl.y of 
Molybdenum-99 tMc-99) • 't'hat aou::-c• ill No:rdion International, wbich 
producea it at the aging NRU reactor at Chalk River, On'C.ario. 't'b.:t.a 
reactor ia j~st two years away from Qompleting it• 40-year deaign 
lifo, HRU not only euppliee the entire Qnitad statae markat for 
Mclyb4enum-''' it supplies 85 percent of the autire world marke;. 
Tbe !utu:e of medical ~aotope pro4uction from NR~ i• in aeriou• 
jeopardy. Thil threat i• •o ••ri~• 1 underaeand a company ha• 
obtain•d a li~•n•• ta ~pgraae & 45 maga~att (MW} reactor in th• 
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2 

Netherlan4• Cllearly a :re•ul~; o~ the unce:-ta.in.ty abcut the 
c.anad.ia:l •uppl.y. Thi• ac:run.t:-y obviou•ly need• a d.oma•t:io aupply ol 
thase impcrtant med.ical. i•ctopea. 

Al.though there may l:)e otk:er Canali.:!.an reac~or• com:!.ng on line :b:. the 
future :eor medical i•otope product:S.on., :: feel. .it :!.• vi.t•lly 
impcrtar.t that QUr Na~ion hava the capabil.:!.ty ~o produca madica. 
i•otcpe• o~ our own. We cannot a~ford to cont~nua our currant 
vulnerakl:i:.i ty. A• net; ec:1 in tb.i• dra:ft environment;.al .1.mpac': 
•tateman.t (DaiS), our go~ i• to maet ~nitia~ domeat:!.c p=oduction 
c~ only 10 to 30 percent of tk:e N&t~on'• need., ~ bal~eve w• muet 
move forward to •••u:re we can prcduca 1CC percent of our nation'• 
mad.ical. iaotcpe need.a. 

Today X wi1l •peak ir. support of cha alternative di•cu•••d in the 
draft lEIS that ·.1••• th.e fae:f.litiea of' t:.be ~N!iiL. The PBll' J:"eaceor at: 
the XNZL may of:fer mult!.p~e advantage• 1.::1. aolv:!.ng cur Nation• e 
moa:!.cal :!.aotope problems. For examp~e: 

l.. Th• !NE~ o~~•r• che potentia• ~~al ~•• of ar- ex~at:!.nq 
:reac:t:or fer med.ical iaotopa p::-ocluct~on &;ld cance:r 
therapy. 

INEL offo:r:a un•urpaaaed axpe~ti•• in :r:eactc~ apo:at~on•, 
exi•ting reactora, and complete :S.n~raa~rucc~r• •upper~ 
(hot calla and remote hand.ing capabilit!aa, oxper~i•• in 
handling and •hipping •pent nuc~ear !uel•, among othara) 
that can be adapted tc ~he production of thaae :!.•otcpae. 
I am perplexed tha~ troe Advanced Taat Reactor (ATR) :!.• 
no~ cona:!.dared in this DEIS. X aug~eae OOE conaider ATR 
in t~eir final ZXS. I understand alae thae ad.vanc:e• ar• 
being made in acc•leraeor•baaed alternative technelogy 
reaaarch, ancl coz may want to con•i~ar thiw a~to:native 
in t~e !~nal E!S, aa we~l. 

3. !NEt. o~'f•r• exper:i.enced, affec:t.ive reactor operationAl 
manaliJemen-.::. However, in lcaap;i.nif with Ccngre••' ineiateuce 
that fedara~ do~lara are uaed •• wiaely a• po•eig1e, the 
~NEt. mana~emant i• actively eva1uat.ing tha priva~~aat~on 
o! :aac~or ~aoility oparat~on• to •••~• th• et!•~tive 
u•• o~ tax dollar•. 

The Idaho Brain Tumor canter na. o~~•red 
coordinate it• reactor converaion plana fo~ ehe 
with the COB, pote~t~ally aav~~liJ mil1iona 
dollar•. 

to 
PliF 

o:r: 

Iaotopae USA and the Xdaho State gn.ivera.ity have 
of£•re4 privata m&n.gemant and ope:~:"&t..ion for en. 
p:-oduction cf Mc-99. 
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thermo Technology Ventures, i• aotivalyralea~;hing 
alternative tecbnclo;~es for isotope production. 

-4. IDL offera th• lowe•t ao•t itlte:-nativa for ilctcpa 
p:rociuc:.1on. we can limply net afford to pur•u• any 
alternativ• but the moat ao•e •tfective means eo m.et 
isotope prod:.1cti~n c.eeda • 

s. The PBP :eac:o~ ia tee only alte~r.ative in the D!XS that 
usa• low·erzichment Qrar.ium at the onaet of operation•, 
!:'educing th.e wutel genera. ted ar.cl tl:1e ae<:uri ty 
rtquirementt inherent in uair.g hig~~Y enriched ~ranium. 

6. 'l'h.a I:NEL baa already mcvea ir.to the new ma~&Q'eme.nt 
puac!i;u; called tor by the DOE, namely :tUlninq the :tDL 
.:.ike a budr.••• . The production of :nedical iaotop .. 
wcula be well suited to ~his new ~aradigm. 

Th& new mi.,icn :or Ilall holds etrong pote~tial to:~: devaloping net 
only national but ~ntarnational m&~x•~•· 1 strongly anccura;. tr.• 
Pepart~ant to comple~• 1 tin&l EIS on ~edical isotope prod~ction. 
I believe the DOl has moved far too quiekly witb far teo little 
4ata in recommending a praferrad alte~n•~ive fo• isotope 
production. I ttronqly encoura;a DOB to take another look at the 
I~ an~ aatemble detailed co•t• !or a wi~ array of alternati~ 
in tha final EIS. 

I believe our co~ty would be well aerved if the INEL ware tba lita 
tor future macUcal isotope prgduc:t.~on in C'nitad States. Sueh 
p:oduct ~on ia an impo:r-tant a.pplied. engin .. ring project fo:r the 
nat~on. Ap.pl1e4 •~iineering il what INiL doea and ~•• we:l. 

1'h&nk you. 
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Responses to Comment Letter C015 

1 The Department's decision on the proposed Medical Isotopes Production Project will be based not only on the 
environmental impacts of the alternatives, but also on factors such as cost and schedule, national need, and the 
potential for cost sharing with other initiatives. 

It should be noted that the Power Burst Facility (PBF) is not currently operating (and has not operated since 
1987) and thus is not currently conducting boron neutron capture therapy (BNCT). The Idaho Brain Tumor 
Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of DOE; however, IBTC 
has not submitted any plans for coordinating reactor conversion activities, nor has it made a formal proposal to 
DOE. In addition, the Department understands that IBTC is investigating the possibility of using other facili
ties for BNCT and that other reactors under consideration for this project may be usable for BNCT. If the 
Department decides to proceed with a production alternative for this proposed project, it would welcome a 
proposal from IBTC for dual use of the reactor facility selected. 

2 The INEL and the other alternative sites have the facilities and skilled personnel available to conduct the 
medical isotope production activities. 

3 Comment noted. 

4 If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interruption 
of the existing supply. However, all of the reactors evaluated as reasonable alternatives for the proposed 
project would (after necessary modifications) have the ability to produce at least 100% of the U.S. demand for 
Mo-99. 

5 Comment noted. 

6 Please see response to comment C015-1 above. 

7 All of the alternative sites have significant nuclear facilities operations and waste management experience that 
can be adapted to the production of isotopes. 

8 The Advanced Test Reactor is an alternative considered but dismissed in the EIS. The PJR option is discussed 
in Section 3.4.1.1. 

Accelerators are considered but dismissed for the reasons discussed in Section 3.4.1.7. Future accelerator 
technology may be capable of supporting a Mo-99 mission (see Section 3.4.3.3). Current accelerator technol
ogy cannot support the objectives of the proposed project. 

9 The Department will consider the potential for privatization of each of the medical isotope production alterna
tives as it formulates its decision on the proposed project. 

The IBTC has informed DOE of its interest in coordinating its efforts with those of DOE; however, as stated 
above, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it made a 
formal proposal to DOE. 
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The Department is aware of the efforts of Isotopes USA and Thermo Technology Ventures and has met with 
representatives of these organizations to discuss their interest in Mo-99 production. Their Mo-99 initiatives are 
discussed in Section 3.4.3. 

10 The Department recognizes that the estimated costs of preparation and operation of the INEL alternative, as 
shown in Section 5.22, are lower than that of the preferred and other alternatives. However, uncertainties 
associated with the estimated cost of the INEL alternative are higher than for the preferred or LANL alterna
tives. Cost estimates (including uncertainties) will be one of the factors in determining which alternative to 
pursue for the proposed project. 

11 The PBF is the only option currently using low enriched uranium fuel. All the other options evaluated in detail 
have designs for converting to low enriched uranium. The objective is not to build any more highly enriched 
uranium fuel bundles for any of the other options, but to use the fuel already on hand until the supply is 
exhausted or, in the case of the Annular Core Research Reactor, until the burn up limit is reached-see Section 
3.3.1.9. Two or three transition cores of both low enriched uranium and highly enriched uranium would be 
used during the conversion to all low enriched uranium fuel for these options. This is a long-term safeguards 
advantage, in that it depletes and irradiates the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are generated per 
reactor full power year with the use of low enriched uranium bundles. 

12 The Department has used the best available information for all of its analyses and comparisons, including the 
cost information. Information on restart of the PBF was fairly thorough and was probably a result of the efforts 
to estimate costs and schedules for conversion of the PBF for BNCT. However, reactor conversion and 
operation is only a portion of the cost and schedule information requested. Hot cell modification, process line 
fabrication, target fabrication facility modification, and general processing operational costs also are reflected 
in Section 5.22 of the EIS. Additional information on the estimated cost of the INEL alternative was obtained 
subsequent to the publication of the Draft EIS and was used in the preparation of the Final EIS; however, the 
amount of supporting material associated with these estimates was less detailed than that received from some of 
the other sites. Thus the EIS contains statements that indicate the margin of error for both the INEL and ORNL 
estimates are considered larger than for LANL and SNL/NM. 
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STATEMENT FOR 
HEARING ON PRODUCTION OF MEDICAL ISOTOPES 

January 17, 1996 

Cancer continues to be the second leading cause of death in the 
United States. Unfortunately, in spite of a national investment of 
$23 billion during the past twenty years, cancer cure rates have 
not significantly improved. 

Brain cancer is particularly difficult to treat. We are told that 
there is currently no viable treatment available within the United 
States for patients with the most severe form o:r brain tumor. 
Treatments such as surgery, radiation, and chemotherapy offer no 
real cure. 

We must fund and develop revolutionary new procedures for treating 
cancer rather than maintaining our emphasis on improving currently 
available procedures. BNCT is one of these new treatments that 
offers promise and hope that one day soon, patients with now-fatal 
brain tumors can be cured. 

In 1992, the Department of Energy designated the Idaho National 
Engineering Laboratory (INEL) as the "National Center for BNCT 
Measurement and Development". National Center research has 
demonstrated non-surgical, brian-tumor treatment feasibility. 
The Consortium was formed to assure that high-quality, non-surgical 
BNCT therapy is available to u.s. brain-tumor patients by 1996. 
This consortium approach reduces large overhead costs and provides 
a mechanism for using corporate and private charitable 
contributions as well as federal and state funding to conduct the 
necessary clinical trials. 

The ooE and its predecessor agencies have produced and distributed 
medical and industrial isotopes through the Department's national 
laboratories for more than 40 years- In 1990, Congress 
consolidated all DOE isotope production activities under the 
Isotope Production and Distribution Program (IPDP)- The program's 
primary responsibility is ensuring that the tJ.S. health care 
community has a reliable supply of Molybdenum-99 (Ho-99). Mo-99 
decays rapidly into Technetium-99 (Tc~99), which is the most widely 
used radioactive medical isotope in the United states because of 
its broad medical applications. 
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The INEL's Power Burst Facility (PBF) reactor has recently been 
listed as a potential site of the United States sole source of Mo-
99 isotope production. I believe the PBF facility demonstrates the 
most efficient, technologically compatible, and environmentally 
sound facility for production of the supply of Moly-99 for the u.s. 
medical industry and I suggest its designation as sucn. 

The U.S. currently has no domestic supply of the most widely used 
medical isotopes. The Idaho PBF reactor can supply 100 percent of 
the domestic demand for Mo-99 and still have excess production 
capacity for the exportation Of Mo-99. Further, the PBF, the 
humanitarian aspects of the combined National Center for BNCT and 
the isotope production project makes the INEL's PBF the clear 
choice for the production of the nations supply of medical 
isotopes. 

Thank you 

u.s. Representative Michael D. Crapo 
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Responses to Comment Letter C016 

Comment noted. 

2 If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interruption 
of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a Mo-99 
supply shortage. The goal of the proposed project is to ensure that a reliable supply of Mo-99 is available to 
the U.S. medical community, not to compete in the worldwide market for Mo-99. However, each alternative 
(after necessary modifications) would have the capability to produce 100% of the U.S. demand for Mo-99. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those 
of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility 
selected. 
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PHILIP E. BATT 
COVER: NOR 

OFFICE OF THE GOVERNOR 

80 IS!::. .UJ / £0:)-0034 

Governor Phil Batt 
'/i!stimony preparedfor deliveJy 

at rhe 
US. Departnt<?lll of l<.:J1ergy 

Idaho Falls, Idaho 
hearin!-5 on the 

J.\.1edical Isotopes Production Project: 
"Jolybdenum-99 and Related Isotopes 

Draft EnyironmentaJ Impact Statement 

January 17, 1995 

(::o'OHl ::::l:i!I4-2.10C 

To those gathered in Idaho 1.-a.lls today, 1 regret that 1 cannot be then: with you_ 
certainly extend my best wishes to you alL 

Let me state my position clearly-- I fi.Jlly support the ellbrt to produce medical 
isotopes at the Idaho National Engineenng Laboratory. 

J..!'EL has an available a reactor that ls uniquely qualified to produce these 
important medical products-- the l'o\vc.- Burst Facility. I ~uppott bringing such 
produt:tion on line. 

The Power Burst Facility can be started tor significantly less cost than any other 
facility being considered in the Draft Environmental Impact Statement. For this reason 
and the others outlined in this tt:stimony, PBF aiii'EL ls clearly the facility t11e DOE 
should chose to begin tht: production of radioisotopes_ 

For far too long this nation has relit:d on Canada and, to a Jesse,- extent, Europe, to 
~upply the medical isotopes America needs. The time has come fo.- this nation to lake care 
of our ow11. 1 commend the Department ofEncrb'Y for identifYing this vital national need_ 
I also commend the DOE fo.- idcntif~ring INF.T. as a possible location for the production of 
these important p.-oducts. 
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Author: Governor Phil Batt 

l am concerned, however, that !he Draft .linvironmental Tmpacl Statement indicates 
that the DO F. is only looking for backup capability to provide l 0 to 30% of the L'nited 
States ".'vfolyhdenum-99 (Mo-99) needs. Tn the final EJS, the DOE should revise the 
objective and raise the standard. The goal ~;hould be to provide 10f1l/t~ of American needs 
-- and maybe more. 

The case for this position-- to provide for I 00% of production needs-- is clearly 
made by the Draft FTS. The document plainly states that if the Canadian reactors were 
shut down, European sources could only provide "only a portion of U.S. demand." The 
statement ruso notes that unnl a backup production facility is brought on line which is 
capable ofprodu.:.:ing I 00% or .1\..merican needs, our nation is "vulnerable to an 
interruption in !he supply ofthis important isotope.'' (Draft EJS Smnmary, page V.) 

The case is clear The United States needs to have the capability for fi1ll 
prodLJction of these important isotopes. PBF c.an fulfill that need. 

As the DOE look<; to meet the needs of our nation, the Department should also 
look bt!yond our nations' border. It is not enough to just satisfy the needs of American 
customers. The DOE should also begin searching out foreign markets for this important 
American product. Kow is the time to begin. 

Once again I commend the Department tor identitying the need to produce medical 
isotopes in the United States. I certainly hope that the DOE will choose the Power Burst 
1-·acility at INF.L for the production of these important materials. 
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Responses to Comment Letter C017 

Comment noted. 

2 The Department recognizes that the estimated costs of preparation and operation of the INEL alternative, as 
shown in Section 5.22, are lower than that of the preferred and other alternatives. However, the Department 
also recognizes that the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred or LANL alternatives. Cost estimates (including uncertainties) will be one of the factors in 
determining which alternative to pursue for the proposed project. 

3 Comment noted. 

4 All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary modifi
cations) have the ability to produce at least 100% of the U.S. demand for Mo-99. However, the goal of the 
proposed project is simply to ensure that a reliable supply of Mo-99 is available to the U.S. medical commu
nity, not to capture the U.S. market from the private Canadian firm (Nordion International) or to compete in the 
worldwide market for Mo-99. 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interruption 
of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a Mo-99 
supply shortage. 
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JaDI.Lary 11. 1996 

Attn: 
hom: 

RK: 

Department of Energy 
Don n.,..io;; 
Production ·of Radioactive Isotopes at (Power Burst Facility) PBF 
located at the INEL. 

1'o whom it may concern: 

T had a vonderfu1 r:hi.ng happen to me today. My c:ardi.ologi.sl: adri&e.d...l
that my heart had a abnormal bent. Su, today I bad l:he opportunity to 
have an stress test vh~cb used Tecbni.siam to take a video of DY heart 
Which may improve ay chances of staying around a vh~le longer. 

Two years ago I found out that ~e bad the technology at BKCT to operate 
on and potentially save l~es of cancer patients wi.tb some types of Brain 
Tl.lmors 

One week agn. we d~sc:overed that a by product of an existing plant PBF 
was technisiam. I also l'ound out r:he this country hq>orts the majority 
o( i.t supply. Additionally, I found out that PBF conld supply 1501 of 
r:h:is countries needs. in facl: .re could be exportillg the stuff. I also 
understand that Sandia was given this project which will cost more and 
take longer to bring on line.and their plant ~1 nor: be as effective 
treating Brain Tumors. 

This letter is to inform someone in Washington that for business reasons • 
. cCJIIDIUnit:y growth. new jobs that I .am 110% :for this technology here 1.n Idaho 
Fa.lls. Vhat I can't understand for good sound business reasons why it 
wasn't chosen in the first place. Do poor decisions effect [he budget? 

Sincerely( .... , 

.QcdJ1~_;~'-<.~··~ 
Dan Davi.s/Realtor 
Voigt Davis Realtors 

CC: Senators: T..arry Crll.ig 
D1.rk Kempthorn 

Congressman: Mi.ke Crapo 
Helen Chenoweth 

(20H) 5:.!-1-6000 • FAX (20H) ';29-0HH2 • 190H Jennie Let: Drive • Idaho bills. IU 83404 
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Responses to Comment Letter C018 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interruption 
of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a Mo-99 
supply shortage. The goal of the proposed project is to ensure that a reliable supply of Mo-99 is available to 
the U.S. medical community, not to compete in the worldwide market for Mo-99. 

2 The Department has not made a decision regarding the proposed Medical Isotopes Production Project. A 
Record of Decision answering the Department's decision will be issued no sooner than 30 days after issuance 
of the Final EIS. The EIS process is being used to evaluate other alternatives for the production of Mo-99 and 
related medical isotopes. The Department recognizes that the estimated cost of the INEL alternative is lower 
than that of the preferred alternative; however, the uncertainties associated with the estimated cost of the INEL 
alternative are higher than for the preferred alternative. If the Department decides to proceed with the pro
posed action, the information presented in the EIS (including the cost data), the operational readiness of 
facilities, and other programmatic factors will be considered in the final selection of facilities for Mo-99 
production. Please note also that use of facilities for treatment of brain tumors is not part of the proposed 
action and is not evaluated in this EIS. 

3 Comment noted. 
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Responses to Comment Letter C019 

1 Comment noted. 

2 The INEL and the other alternative sites have the facilities, nuclear technology and expertise necessary to 
conduct the proposed project. 
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Letter: C020 Author: G. Ross Darnell 

Response to Comment Letter C020 

The Annular Core Research Reactor (ACRR) is an Office of Defense Programs facility within the 
Department of Energy. If the ACRR is selected for the Mo-99 production project, its mission would be 
changed from defense testing to medical isotope production. It is possible that the ACRR could be 
diverted to support defense missions in case of a national emergency. However, the DOE has determined 
that the probability of needing the ACRR for defense purposes is sufficiently low to preclude disqualify
ing the reactor from consideration. 
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Letter: C021 Author: Kathi Sica 

Responses to Comment Letter C021 

Comment noted. 

2 The Department recognizes that the estimated costs of preparation and operation of the INEL alternative, 
as shown in Section 5.22, are lower than that of the preferred and other alternatives. However, uncertain
ties associated with the estimated cost of the INEL alternative are higher than for the preferred and LANL 
alternatives. The potential environmental impacts of the four production alternatives analyzed in the EIS 
were found to be essentially the same for each alternative and, in all cases, were found to be low. Cost 
estimates (including uncertainties) and potential environmental impacts will be important factors in 
determining which alternative to pursue for the proposed project. 
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January 17, 1996 

Mr. Wade Carroll 
MIPP EIS Document Manager 
Office ofNuclear Energy, Science and Technology (NE· 70) 
U.S. Department ofEnergy 
19901 Germantown Road 
Gennantown, Maryland 20874. 

Author: Steven A. Davies 

Steven A. Davies 
364 8th Street 
Idaho Falls, Idaho 83401 

RE: PRODUCTION OF MEDICAL ISOTOPES AT THE INEL 

Dear Mr. Carroll: 

I have been a resident ofldaho Falls, Idaho for the last 6 years. I thoroughly enjoy the quality of 
life and pristine environment of this region, and have decided to remain in this area regardless of 
the future of the Idaho National Engineering Laboratory (INEL ). 

I wish to express my STRONG SUPPORT for the Power Burst Facility (PBF) Reactor at the 
INEL to be the site chosen by the Department for the production of medical isotopes 
(molybdenum-99) in the United States. The economic impact on a smaller region like 
Southeastern Idaho by such a program would be much more significant than to the other three 
reasonable option sites under consideration. The citizens of this community have made major 
contnoutions and many sacrifices in support of the cold war for this country, and are very excited 
at the prospect of attracting new missions to theiNEL. 

Tnank you in advance for your careful consideration of this issue. Should you have any questions 
or desire any follow-up discussion, please do not hesitate to contact me by mail, or by phone at 
(208) 529-9167. 
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Responses to Comment Letter C022 

Comment noted. 

2 The Department realizes the importance of its laboratories to their respective state and local economies as 
well as the importance of preserving the valuable technical capabilities each of the laboratories possess. 
The socioeconomic impacts of the proposed project are presented in Section 5.3. 

3 The Department recognizes and appreciates the contributions and sacrifices made during the Cold War by 
the citizens around the INEL and other DOE facilities. 
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IDAHO ACADEMY OF SCIENCE 
~~~ a spectrum of disciplines 
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Mr. Wade Carroll 
MIPP EIS Document Manager 
Office of Nuclear Energy 
Science and Technology (NE~?O) 
U.S. Dept. of Energy 
19901 Germantown Road 
Germantown, MD 2087 4 

Dear Mr. Carroll: 

909 Lucille Ave. 
Pocatello, ID 83201 
January 17, 1996 

This is to express support for using the Power Burst Facility (PBF) at the Idaho 
National Engineering Laboratory (INEL) to produce medical isotopes. The use of this 
already existing facility would be practical and would receive broad-based publiC 
support in this region. 

Southeast Idaho already has a strong technical community associated with the !NEL. 
Because many of these people have worked with and understand nuclear technology, 
this area is largely free from the superstitious fear of everything nuclear that prevails in 
many regions of this country. 

Please select the PBF at the INEL to provide a secure domestic source of 
radioisotopes, in this case, largely for medical purposes. 

Sincerely, 

GJilrO.~ 
Philip A Anderson, 
Executive Secretary 
(208) 526-3395, daytime 
(208) 234-7001, evenings 
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Letter: C023 Author: Philip A. Anderson 

Responses to Comment Letter C023 

1 Comment noted. 

2 The Department recognizes and appreciates that the INEL and each of the other alternative sites have 
strong technical communities. 
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Mr. Wade Carroll 
EIS Project Manager 
Office of Nuclear Energy, Science and Technology (NE-70) 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

Steven K. Zohner 
1042 Grizzly Ave. 
Idaho Falls, 10 83402 
Ph. 208-524-4176 
Work Ph 208-526-3669 
January 10, 1996 

Subject: Comments on DOE'S draft medical isotope production project: 
molybdenum-99 and related isotopes environmental impact statement 
(DOE/EIS-02490} - SKZ-01-96 

Dear Mr. Carroll: 

Thank you for sending me a copy of the draft EIS for the medical isotope 
project. I appreciate the opportunity to comment on this project. 

The medical isotope project is indeed necessary. The case made by DOE to 
establish a dependable source for medical isotopes is well made in the draft 
EIS. There is uncertainty concerning the direction that Canada will take. At 
present, DOE must begin establishing a reliable source of medical isotopes 
regardless of what Canada decides to do in the future. 

I have taken the time to read through the complete draft EIS. However, I am 
going to limit the majority of my comments to the preferred site and the INEL 
option. I have tried to provide you with the reference page for each of my 
comments. By doing this it will help you locate and identify the wording in 
the draft EIS that I am discussing. 

Acronyms and Abbreviations page xxxiii, 
The following acronyms were not listed but were used in the report. 

Include becquerel (Bq) The Sl unit for radioactivity. 
Include electron volt (eV) 
Include gray (Gy} The SI unit for absorbed dose 
Include kelvin (K) The SI unit for temperature 
Include rad 
Include rem 
Include roentgen (R) 
Include volt (V) 

Change 3H to H-3 to be consistent with the rest of the document. 
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SKZ-01-96 
Mr. Wade Carroll 
January 10, 1996 
Page 2 

Why are only GeV and MeV included when eV is not listed? For 
consistency remove GeV and MeV and define eV, the SI prefixes should be 
listed in a table but each unit in the abbreviation section should not 
be listed as a separate unit. For example, curie should be listed but 
mCi, pCi, nCi, pCi, fCi, aCi, zCi and yCi need not be listed separately. 
However, a table defining these prefixes should be provided. 

Why are only mCi and pCi listed? Again, only the base unit should be in 
the abbreviation section with the prefixes listed in a separate table. 

Units of Measure page xxxviii 
Include the SI unit for temperature which is the kelvin (K). 
Include the SI unit for time which is the second (s). 
Include the SI unit for rate which is meters per second (m/s} 
Include the SI unit for area which is the square meter {m2

} 

Include the SI unit for mass which is the kilogram (kg}. 

Again, once a base unit has been defined, it is not necessary to list 
all the metric units that can be made by adding SI prefixes. Thus, 
under length, mm and pm should not be included because the base unit (m) 
is already listed. 

Nomenclature page xxxix 

SI 

Throughout this report SI prefixes are used. A complete list of these 
prefixes would help the reader identify all units made by adding one of 
these prefixes. 

Prefixes 

Factor Prefix Symbol Factor Prefix Symbol 

1024 yotta y 10"1 deci d 
1021 zetta z 10"2 centi c 
1018 ex a E 10"3 mill i m 
101ti pet a p 10"6 micro p 
1012 tera T 10-9 nano n 
109 giga G 10·12 pi co p 
106 11ega M 10"15 femto f 
103 kilo k 10·18 at to a 
102 hecto h 10-21 zepto z 
101 deka da 10·24 yocto y 
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SKZ-01-96 
Mr. Wade Carroll 
January 10, 1996 
Page 3 

example: The base unit curie (Ci) may be changed by adding a SI prefix. 
1 Ci 3.7xl010 Bq 
1 11Ci ., lxl0"3 Ci • 3. 7xl07 Bq 
1 pCi • lxlO~ Ci - 3.7xl04 Bq 
1 nCi - 1xl0"9 Ci = 3. 7x101 Bq 
1 pCi - lxl0-12 Ci .. 3. 7xl0"2 Bq 
1 fCi - lx10-15 Ci - 3. 7xto·5 Bq 
1 aCi • 1xl~19 C1 - 3.7xl0~ Bq 
1 zCi .. lxl0-21 c 1 - 3. 7xl0"11 Bq 
1 yCi = lxl0"24 c 1 - 3. 7xl0"14 Bq 

Going through the same listing for all possible units (R, rem, m, eV, 
etc.) is unnecessary once the base unit has been defined. 

Units of Radioactivity page xxxix 
"fCi" was skipped in this list. It is not necessary to list all 
the units that can be made by adding a prefix to the curie. 
However, if all the units that may be made by adding a prefix are 
listed, then all SI prefixes should be used. 

Units of Radiation Dose page xxxix 
The base unit rad should be listed 
The base unit rem should be listed 
The base unit gray (Gy) should be listed. This is an SI unit 

1 Gy .. 100 rad 
Once the base unit is given, other units that can be made by 
adding SI prefixes are not necessary. 

Numerical (Scientific or Exponential) Notation. page xxxix 
"aCi" is listed above in the "Units of Radioactivity" but the unit 
"atto• is excluded from this list. All of the prefixes used 
should be defined. This would be accomplished if the SI prefix 
table is included. 

Conversion Table page xli 
The listed conversion from nCi to pCi is wrong. 

To convert nCi to pCi 11ultiply nCi by 1000. 

The listed conversion from pCi to nCi is wrong. 
To convert pCi to nCi multiply pCi by 0.001. 

1 nCi lxl0"9 Ci = 1000 pCi 
1 pC i .. 1xl0"12 c i - 1/1000 nCi 

Conversion Table page xli 
There are 4 different definitions of an ounce. If ounces are used, they 
should be identified as (a) the avoirdupois ounce (28.35 grams), (b) the 
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SKZ-01-96 
Mr. Wade Carroll 
January 10, 1996 
Page 4 

apothecaries ounce (31.1 grams), (c) the U.S. fluid ounce (29.57 ml) or 
(d) the British Imperial ounce (28.41 ml}. The U.S. dry ounce is the 
avoirdupois ounce. 

Radionuclide nomenclature p xliii 
The half live of Ce-141 is 32.5 days. This is significantly different 
from the 35.5 days listed. 

The remaining half lives are not significantly different to warrant 
changes. 

10. Radionuclide nomenclature p xliii 
Footnote {b) identifies "m" as isomers. This is true but the 
abbreviation m stands for the "metastable" state of the nuclide. 
Metastable is defined in the Glossary of terms {p 7.1) but isomer is not 
included in this glossary. For these reasons, footnote {b) should be 
changed to "Metastable nuclides (isomers) are indicated by the addition 
of an m." 

11. Security Requirements (general comment} 
Unirradiated U-235 creates significant security requirements. The draft 
EIS does not address the security required, what the current security is 
at each site, and what has to be done to upgrade the security of each 
proposed site. Facilities at the INEL using or storing purified U-235 
are kept under strict security. The INEL has a long history of working 
with and protecting the unirradiated U-235. Currently, the INEL has in 
place adequate security procedures and trained personnel to meet DOE's 
security requirements. 

12. "The Power Burst Facility could be used to produce Mo-99 and 
concurrently as a Boron Neutron Capture Therapy treatment center. This 
approach could incorporate privatization of Mo-99 production early in 
the process." p 3.48 The privatization option translates into reduced 
costs and less money being taken out of the publics purses. Having a 
facility that has the best potential for privatization is am important 
consideration which seems to carry little weight in the EIS. 

13. "Adequate wet and dry spent fuel storage exists on site." This is 
referring to the INEL option. p 3.50 This simple declaration is 
extremely important. Spent nuclear fuel shipments are being stopped, 
banned, tied up in courts by law suites or prohibited from being 
transferred into states that did not generate the spent fuel. States do 
not want to be a dumping ground for other states waste, especially if it 
is nuclear waste. Therefore, being able to handle the spent nuclear 
fuel at the location it is generated is not only nice, it should be a 
requirement for this project. 
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Mr. Wade Carroll 
January 10, 1996 
Page 5 

14. "Mo-99 production feasibility studies addressed the possibility of 
conducting all processes in stand alone cells purchased from a viable 
supplier. Such as arrangement would be of great financial advantaget if 
these cells could be located in an existing facility close to the Power 
Burst Facility and possibly even be considered a single facility with 
the Power Burst Facility" p 3.5l This potential arrangement has 
significant advantages that the other options lack. Reducing the cost 
to the taxpayer should carry more weight than this EIS is placing on it. 

15. "However, it may be feasible to erect an additional annex to the Power 
Burst Facility structure, shielded from the main reactor building, and 
connected to existing Power Burst Facility effluent ventilation and 
radiation monitoring systems. Such a facil1ty would provide great 
advantage to the use of stand-alone manufactured cells and eliminate 
transportation t1me and liability.~ p 3.51 Reducing radiation doses to 
workers and the public should be critical deciding a preferred site. 
The advantage of this INEL option does reduce DOE's liability due to 
harm caused by radiation or transportation accidents. 

16. Table 3-1, page 3.64 shows the dose to the population within SO km of 
the INEL project would be over 10 times lower than DOE's preferred site 
in New Mexico. In selecting the preferred site why is such little 
weight placed on the dose to the people around the site? DO£ has an 
option.at the INEL which reduces the risk to the population around the 
production site. This option, from an AlARA standpoint, is a better 
choice for those living around the facility, 

17. Table 3-1, pa9e 3.65 again shows the radiological dose to transportation 
crews and to the public is lower at the INEL than DOE's preferred site. 
This seams to violate the whole ALARA concept. Why would DOE choose a 
site which gives workers and the public higher doses of radiation? I 
believe that more weight should be given in reducing DOE's liability in 
the areas of transportation and radiation. 

18. Table 3-1, page 3.66 target processing at the INEL is shown to be 10 
times less likely to have a accident per year than any other option. 
Other types of accidents are about the same for each site. This 10 fold 
reduction at the INEL is impressive in preventing potential harm. It 
appears that accident prevention has been underrated in selecting the 
preferred site. 

19. Table 3-l. page 3.66 shows that the dose to the maximally exposed 
individual near the INEL would receive nearly 10 times less dose than 
the maximally exposed individual at DOE's preferred site from an 
accident during target processing. Dose to the public is a major 
concern for these people and in obtaining state permits. This much 
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potential reduction in harm should be am important factor in deciding a 
preferred site. 

20. Table 3-1, page 3.66 shows that the dose to the population within 80 km 
of the INEL due to. a target processing accident is 10 times lower than 
DOE's preferred site. ALARA concepts should be implemented when 
selecting a site. DOE has the opportunity to decrease the potential 
harm to the public by 10 fold. The publics welfare should not be 
underestimated. This approach has been an ugly legacy in DOE's nuclear 
history. Safety, both to the workers and to the public must be 
consistently guarded to win back the publics confidence. 

21. Table 3-1, page 3.68 shows that the INEL site will be$ 2,000,000 less 
expensive to construct than DOE's preferred site. More importantly. the 
yearly operating costs at the INEL will be nearly $ 4,000,000 less than 
DOE's preferred site. This 4 million dollar a year savings is extremely 
important, especially when the life time of the operation is considered. 
In these times of reduced government budges considerable weight must be 
given to a operation that will provide an acceptable produce at a 
savings of 4 million dollars a year. 

22. Table 3-2, page 3.69 shows that the current status of the INEL is in 
standby mode while DOE's preferred site is operational. This is a mute 
point since it has already been shown that to bring the INEL operation 
up will cost the public 2 million dollars less than the preferred site. 

23. Table 3-2, page 3.69 shows that the hot •cells at the INEL are adequate 
but would require minor modifications." while DOE's preferred site would 
require "New hot cells required for full production.• Throwing money at 
a problem has been the nuclear industries way of solving problems. The 
public is much less tolerant of such expenditures when DOE has an 
existing facility that may be used without modifications. 

24. Table 3-2, page 3.70 shows that the schedule from the record of decision 
to full operation is the same for the INEL and DOE's preferred site. 
This point is important. Full production is the end goal. DOE's 
preferred site can be partially operational in less time than the INEL 
but partial operation should not be a determining factor when the life 
of the facility is concerned. 

25. Table 3-2, page 3.70 shows that the INEL option has significant waste 
management advantages over DOE's preferred site. These advantages are 
"Cradle to grave waste management. No shipping, all waste disposed at 
INEL facilities. Liquid low level waste treated and stored on site.• 
DOE's preferred site does not have cradle to grave waste management. It 
was not mentioned that the INEL has been designated by DOE as the lead 
lab in waste treatment technology. INEL currently has cradle to grave 

Comments and Responses 2.63 Volume II, M/PP- EIS 



Letter: C024 Author: Steven K. Zohner 

2s 1 

26 

27 

28 

29 

30 

SKZ-01-96 
Mr. Wade Carroll 
January 10, 1996 
Page 7 

waste capabilities and waste treatment technology will increase at the 
INEL in the years to come. 

26. Table 3-2, page 3.70 shows that the INEL has 35 years of isotope 
production experience. DOE 1 s preferred site has no isotope production 
experience. In determining the preferred site, a history of isotope 
production experience should be a major consideration. It illustrates 
that the site has a proven record, has the facilities, has the 
technological experience and an experienced work force. In Appendix A 
page A.l the INEL is shown to have personnel who have performed the 
chemical separation for the medical isotopes. This experience and 
knowledge is lacking at DOE's preferred site according to this EIS. 

27. Table 3-2, page 3.70 states that at the INEL "PBF lease agreement in 
place Idaho Brain Tumor Center for Boron Neutron Capture Therapy. Idaho 
Brain Tumor Center interested in shared cost venture.'' This indicates 
that the INEL site has aligned itself with the concept of return on 
investment. The INEL site leads the other options in reducing the cost 
to the tax payers through shared costs and privatization. The preferred 
option lacks shared costs and has a very low probability of 
privatization. 

28. The air quality near the preferred site is listed as nonattainment by 
the U.S. EPA for carbon monoxide. Carbon monoxide will increase at this 
preferred site due to transportation of targets, waste handling etc. 
The INEL site air quality has no nonattainment listings. Placing a 
facility in a nonattainment area knowing that the operation of the 
facility will contribute more carbon monoxide to an area that is already 
listed as nonattainment is hard to justify. The INEL option does not 
carry such a negative impact, reduces DOE's environmental liability 
while allowing for more operational flexibility from state and federal 
air regulations. p 4.11 

29. "Neither INEL nor any of the surrounding counties is designated as a 
nonattainment area {40 CFR 81.313) for the National Ambient Air Quality 
Standards (40 CFR 50). Ambient air quality data monitored in the 
vicinity of INEL indicate the site is in compliance with applicable air 
quality standards.• locating the facility at the INEL would not risk 
the health of workers or the public. locating the facility at DOE's 
preferred site knowing that this area is not in compliance with air 
quality standards is very hard to justify. p 4.83 

30. Table 4-21, page 4.84. The numbers are small enough that they need not 
be expressed in scientific notation. 
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31. Table 4-22, page 4.84. It would be less confusing if the unit of 
measure is change to pC1/m3

• As is, it is confusing to the general 
public if the Ci/m3 has been multiplies by 10"12 or if it needs to be 
multiplied by 10.12• 

32. Table 4-23, page 4.84. Again it is suggested that the unit of measure 
be change to pCi/m3

, thus eliminating possible confusion about whether 
the listed value needs to be multiplied value by 10"12 or if it has 
a 1 ready been multi p 1 i ed by 10"12

• 

33. •The planned facility modifications at SNL/NH are the most extensive 
required at any site." p 5.2. Why is this DOE's preferred site when 
other sites require less facility modifications and will operate at 
lower yearly costs? 

34. Table 5-l, page 5.4 show that the INEL option is less expensive than 
DOE's preferred site. The total facility costs for 1996 through 1999 
for DOE's preferred site is 47.1 million dollars and labor costs for 
this same time period is 226 million dollars. The facility costs for 
the INEL option is 14 million dollar less (33.6 million) for facility 
costs and 11 million less (215 million} for labor costs. The total 
savings of the INEL option over DOE's preferred site is 25 million 
dollars. From a cost perspective, DOE's preferred site cannot be 
justified, especially to the tax payers who will foot the bill. 

35. Table 5-3, page 5.8 and Table 5-8, page 5.13. The dose to off site 
resident at the preferred site are 10 times higher than for the INEL 
option. The dose to on site workers are 10 times higher for the 
preferred site than for the INEL option. The off site population dose 
is 2 times higher than the INEL option. The off site population dose 
from hot cell operation at the preferred site is 10 times higher than 
the INEL option. How can DOE justify this increased dose associated 
with the preferred site when the INEL option has significantly lower 
radiological impacts? The public has the perspective that DOE does as 
they please and concerns of the citizens come second. I am concerned 
that this type of dose discrepancy listed add fuel to this perspective. 

36. Waste disposal page 5.34. "low level radioactive waste would be shipped 
from SNL/NM to the Nevada Test Site for disposal." The time frame for 
the Nevada Test Site to accept waste is yet unknown. Yes, there is a 
time frame on paper but the reality is that this paper date continues to 
move farther and father into the future. Both the governor and people 
of Nevada do not want the waste in Nevada and are actively pursuing 
steps to stop such shipments. Accepting this approach to as the 
preferred waste disposal is banking on the unknown. It is not prudent 

Comments and Responses 2.65 Volume II, MIPP- EIS 



Letter: C024 Author: Steven K. Zohner 

35 

36 

37 

38 

SKZ-01-96 
Hr. Wade Carroll 
January 10, 1996 
Page 9 

to depend on a waste disposal system that is not functioning or which is 
at least near completion. 

37. Waste disposal page 5.38 at the INEL option. "In this alternative, all 
three steps (fabricat1on, irradiation, and processing} would be carried 
out on site at INEL." "INEL is a cradle to grave waste management 
operation •• " INEL has been safely managing spent nuclear fuel for over 
40 years. 8 The waste disposal at the INEL site is in place and has a 
proven track record. There are no uncerta1nties with the ability of the 
IN£l to handle the waste. The preferred s1te bases its waste disposal 
on a system that is not operating. has no history of success and is 
being fought by state governments and local people. It seems extremely 
optimistic to place waste disposal is such an uncerta1n position when 
the INEL option shows clear advantages. 

38. Table 5-52 page 5.100. This table shows that the INEL opt1on has the 
lowest preparation cost of any of the other alternatives. In addition, 
the INEL option has the lowest year1y operating cost of any of the 
other options. The cost savings of the INEL option are not 
insignificant. The INEL would save the tax payers nearly 4 million 
do11ars a year over DOE's preferred site. From the publics perspective, 
DOE may as well dig a hole and every year bury 4 million dollars. From 
a business perspective, a company would fire the execut1ve who chooses 
to pay 4 million dollars more a year over an identical product from 
another supplier. 

39. DOE's preferred opt1on will result in having to ship the spent fuel to 
the INEL. Currently, the state of Idaho has shown an unwillingness to 
accept waste generated from out of state sites. There is no reason to 
assume that the state will change to willingly accept waste generated in 
New Mexico at DOE's preferred s1te. However, if the spent fuel has been 
generated in the state of Idaho, there has been no resistance to storing 
or treating it at the lNEL. page 6.7 

40. "Of the sites under consideration in this EIS. the only site that is 
located in an area that has nonattainment status for a criteria 
pollutant is SNL/NM, which is in an area that is nonattainment for 
carbon monoxide." page 6 .a It seems only prudent that the faci 1 ity 
built by DOE should to produce medical isotopes should only be 
considered in areas where air quality meets attainment status. Placing 
this facility in DOE's preferred site will only result in additional 
carbon monoxide generation due to transportation needs at this site. 

41. The governor of Idaho, Phil Batt and Tom Grumbly, DOE assistant 
secretary for environmental management signed an agreement in October 
1995 that allows spent nuclear fuel shipments to the INEL. However, 
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spent nuclear fuel shipments to the INEL will be linked to transuranic 
waste shipments out of Idaho. The pact prohibits any shipments of spent 
fuel to Idaho after April 30, 1999, until shipments of transuranic waste 
from the INEL to the Waste Isolation Pilot Project in New Mexico or 
another facility are proceeding at a specified rate. DOE's preferred 
site cannot expect to send its spent fuel to INEL for storage as 
suggested in the EIS. These shipments will be prohibited after April 
1999 unless the INEL can send its transuranic waste to a repository 
outside of Idaho. 

The INEL option for the production of medical isotopes has the ability 
to store the spent fuel at the INEL. The state of Idaho has only 
objected to bringing spent fuel into Idaho from out of state generators. 
Throughout the U.S. spent nuclear fuel is accumulating. Currently, each 
generator of spent nuclear fuel is required to store the fuel on site 
until DOE has a suitable repository. The deadline for this repository 
has repeatedly been put farther into the future. Idaho has stopped out 
of state shipments of spent nuclear fuel into Idaho. Nevada has also 
successfully stopped the development of a waste repository within its 
boarders. 

Knowing the current political climate, the INEL option has the best 
waste management ability of any of the proposed sites. All of the waste 
associated with the medical isotope project could be handled at the 
INEl. 

The U.S. needs a reliable source of medical isotopes. The options discussed 
in the EIS were all interesting. However, I am concerned that to many 
assumptions were made concerning radioactive waste storage and the handling of 
spent nuclear fuel. I feel that it is wrong to assume that the Nevada Test 
Site will be operational as specified. I also feel that the assumption that 
the preferred site can sent its spent fuel to Idaho for storage at the INEL is 
wrong. Evidence indicates that the ability of a site to handle all of the 
waste generated in the production of medical isotopes will be essential for 
its operation and the only option presented that can do this is the INEL in 
Idaho. 

Sincerely. 

Steven K Zahner 
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Responses to Comment Letter C024 

The Department used the acronyms and abbreviations that were believed to be helpful to the domestic 
public. Also, those units believed to be more commonly known to and used by the public, such as curie in 
lieu of becquerel were used in the EIS. Temperatures were generally provided in terms of Fahrenheit, 
which is more commonly understood and used than Kelvin. 

Certain of the terms the commentor suggested be included in the list of acronyms were defined in the 
glossary, such as rem. A search of the document did not uncover the use of the term "gray" in the body of 
the document. However, gray was mentioned in the dose discussion of the glossary. 

2 A mix of SI and English units has been used in the document. SI units which were perceived as common, 
such as meter, centimeter, kilogram, were used. The Department supports the use of SI units, but has used 
English units if those terms were believed to be more easily understood by the general public. A conver
sion table of English/SI units is provided in the Units of Measure section of the EIS (Volume I). 

3 A mix of SI and English units has been used in the document. SI units which were perceived as common, 
such as meter, centimeter, kilogram, were used. 

4 SI prefixes which were perceived as common, such as centi, milli, kilo, mega were used. A complete list 
specifying prefixes not used in the text (such as "fCi") is considered inappropriate. 

5 The units of rad and rem are discussed in the glossary. Gray is mentioned in the glossary, but was not 
used in the body of the document because it is not a commonly used unit. 

6 The definition of the prefix "atto" has been added to the numerical notation section. 

7 The table has been changed to reflect this comment. 

8 The Department used the avoirdupois ounce. 

9 The radioactive half-life of cerium-141 was corrected. 

10 Isomeric states tends to be a more commonly used term than metastable states. Further, isomer is the 
appropriate definition as the abbreviation "m" is used in this document. The isotope of interest is an 
isotope of a different quantum energy eigenstate that usually, but not always, decays to the lower state of 
the same isotope. Isomer has been added to the glossary, but the footnote has not been changed. 

11 No physical security program upgrades are required on any of the sites. All sites have long and 
well-established existing programs that address the physical security requirements for handling strategic 
quantities of special nuclear materials. Certain of the sites have handled nuclear weapons, a physical 
security program far beyond that required for the unirradiated targets. However, any site, including INEL, 
if selected, would need to establish the appropriate storage materials balance areas, complete with security 
requirements, for the storage of unirradiated targets near the reactor facility. This is described in general 
terms for the SNL/NM option in Section 3.3.1.3. Requirements at all other sites would be similar. 
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Physical security requirements for materials are delineated in 10 CFR 73. All facilities, federal or commer
cial, are subject to those requirements. On all sites, security requirements for special nuclear materials are 
part of the special nuclear materials control program. This is generic throughout the DOE complex. 
Handling and storage of unirradiated targets is specified to be under the special nuclear materials control 
program at each site. 

12 The purpose of the EIS is to analyze the environmental impacts of alternative means of accomplishing the 
proposed action. Although the potential for privatization is important, the privatization process is not part 
of this proposed action. Each of the production alternatives has potential for privatization. DOE has 
solicited expressions of interest from the industrial community for the privatization of any isotope produc
tion activity conducted by DOE, including this proposed Medical Isotopes Production Project. If the 
Department decides to implement the action proposed in this EIS and promising concepts are received from 
the private sector, the Department would seek privatization proposals on a competitive basis. 

13 All alternatives considered have sufficient onsite spent nuclear fuel (SNF) storage capabilities to operate at 
100% U.S. demand for at least 5 years. Long-term disposition of SNF will be in accordance with the 
Record of Decision for the Spent Nuclear Fuel Programmatic Environmental Impact Statement (SNF PElS) 
(DOE 1995b) (see Section 5.14). 

14 The option of having a hot cell built or moved to the Power Burst Facility (PBF) site has been studied by 
DOE and discussed with the Idaho site. This would obviate the need for shipping irradiated targets from the 
PBF to the hot cell, but would have a significant impact on the cost and the schedule. 

Similarly, moving a hot cell is impractical. The lead glass windows and manipulators can be scavenged 
from other cells, if they are adequate, and installed in cells built to be co-resident with the PBF. Three 
targets irradiated at a target fission power level of 20 kW contain 99,600 curies of activity after an 8-hour 
cooling time. Few manipulators or windows in hot cell facilities are designed to accommodate this level of 
activity. A building would also be required. The ventilation system must be designed such that airborne 
fission products are captured and not released to the atmosphere. 

A detailed estimate to build a new hot cell at SNL/NM totals well over the $4.8 million indicated in the EIS 
for INEL hot cell preparation. The SNL/NM estimate is based on building the cell in an existing building 
and obtaining manipulators and windows for the cost of shipping only. Several million dollars would need 
to be added to the Idaho cost estimate if a new hot cell facility were to be added. Also, despite being a 
parallel path activity, the schedule would most likely be adversely impacted, and a 2-year schedule would 
probably not be achievable. The building and the cells would need to be completed early (probably within a 
year) to be capable of establishing the chemical process stations and waste management facilities required 
for the Mo-99 mission. 

15 If the Department proceeds with a production alternative, it will attempt to minimize the impacts from the 
Mo-99 project for whichever alternative is selected. 

16 The lower population within 50 miles of INEL and the remote location of the proposed isotope production 
facilities result in a smaller collective dose from facility air emissions at that site compared to the preferred 
alternative at SNL/NM. However, the major component of radiological risk to the public from the isotope 
production project results from transportation, for which the risks are very similar in both alternatives. The 
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risk of latent fatal cancer in the offsite population as a result of normal facility operation or accidents is 
much lower than 1 for both alternatives, such that no health consequences would be expected for any 
reasonable duration of the project. 

The results in Table 3-1, and the corresponding results reported in Section 5 of the EIS, indicate that the 
doses to the most exposed individual offsite resident and onsite worker from facility operation are similar 
or higher for the INEL alternative compared to the preferred alternative at SNL/NM. However, the dose 
to the maximally exposed offsite individual for either alternative is less than 2% of the EPA standard for 
radionuclide air elJlissions at DOE facilities ( 10 mrem/year). If the Department proceeds with the action 
proposed in this EIS, the ALARA (as low as reasonably achievable) program would be implemented at the 
selected site in order to limit doses to workers and the public. 

17 The commentor observes that the dose to the public and transport crews is lower for the INEL alternative 
than for the preferred alternative at SNL/NM. However, the radiation dose to the public and crew from 
transportation of radioactive materials differs by less than 10% at any of the alternative sites other than 
Oak Ridge. The lowest transportation dose to the public is associated with the Oak Ridge alternative. 
This is due to its proximity to the radiopharmaceutical companies that would receive medical isotopes 
from DOE. 

If the Department proceeds with the action proposed in this EIS, the ALARA program would be imple
mented at the selected site to reduce the cumulative radiological impacts of all aspects of the Medical 
Isotopes Production Project. 

18 Two types of target processing accidents were evaluated at all sites: one for processing Mo-99 targets and 
one for processing iodine-125 targets. Both accidents were evaluated at INEL (see Table 5-44 and Table 
5-45); however, only the accident resulting in the highest potential offsite consequences was reported in 
the summary (Table 3-1 ). At the INEL, the iodine-125 target processing accident would result in the 
highest potential offsite consequences. For the other alternatives, the Mo-99 target processing accident 
was reported in the summary because the potential consequences were greater than for the iodine-125 
target processing accident at those sites. 

The expected frequency ofthe Mo-99 target processing accident was assumed to be 1.0/year at all sites 
because the nature and scope of the process would be similar under all alternatives. The expected 
frequency of the iodine-125 target processing accident is lower at all sites (0.1/year) because fewer targets 
of this type would be processed under any alternative. In all cases, the risk of latent fatal cancer from 
accidents during target processing is much lower than 1, and the differences in risk between the alterna
tives are not likely to be a major consideration in siting the project. 

19 Please see response to comment C024-18 above. 

20 If the Department proceeds with the action proposed in this EIS, the Department would implement the 
ALARA program at the selected site to reduce the radiological impacts from the Mo-99 project. Com
parative doses will be considered for the Record of Decision. 

21 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the 
preferred alternative; however, the uncertainties associated with the estimated cost of the INEL alternative 
are higher than for the preferred alternative. If the Department decides to proceed with the proposed 
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action, the information presented in the EIS (including the cost data), the operational readiness of facilities, 
and other programmatic factors will be considered in the final selection of facilities for Mo-99 production. 

22 The difference between an operational reactor and a reactor in standby mode is significant because of the 
steps required to restart a non-operational reactor. Before a non-operational reactor can be restarted, the 
condition of the facility must be verified, systems must often be repaired, safety documentation must be 
updated, operators must be trained, operating procedures must be written or updated. Planning documents 
must be written to guide these activities, and the activities cannot commence before the planning documents 
are approved. 

For an operational reactor, these activities are conducted routinely, and the planning documents are largely 
in place. The fact that most or all of these activities are ongoing at an operational reactor means that there is 
less uncertainty associated with the use of an operational reactor than with the use of a reactor that must be 
restarted. Since the Department is proposing to respond to a near term "window of vulnerability" in the 
supply ofMo-99, the uncertainties associated with each of the alternatives (especially schedule uncertain
ties) will be an important factor in the decision-making process. 

23 The hot cells for processing the medical isotopes at each of the alternative sites would require modifications, 
with those at the preferred alternative being the most significant. At the preferred alternative, a new bay of 
hot cells would be constructed inside the existing Hot Cell Facility (HCF) building, which is adjacent to the 
Annular Core Research Reactor (ACRR). 

Since the ACRR (the preferred reactor) is operational, the estimated cost of preparing this facility for 
medical isotope production is significantly lower than the other alternatives. Thus, the total cost of this 
alternative is comparable to others. 

24 "Partial operation" of the facility is important in that, if a Mo-99 shortage were to occur in the near future, 
the Department would be able to supply at least a fraction of the U.S. demand. The Department has pro
posed the Medical Isotopes Production Project to respond to a near term "window of vulnerability" in the 
Mo-99 supply situation; therefore, the ability to produce even a small amount of Mo-99 in a short period of 
time is an important factor and will be considered in the Department's decision on the proposed project. 

25 Two of the four alternatives analyzed in detail in the EIS do not have the capability of "cradle to grave" 
waste management. The Department does not believe this impacts the viability of any of the alternatives. 
As discussed in Section 5.14 of the EIS, the quantities of waste generated from production of Mo-99 are 
small and would be handled in accordance with each sites' established waste management programs with few 
additional impacts. 

26 The Department recognizes that all of the alternative sites except SNL/NM have significant experience in 
the production of isotopes. 

27 Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. The 
Department published a Notice for Expression of Interest in the Federal Register in December 1995 to 
solicit concepts from private industry for privatization of DOE isotope activities. Businesses interested in 
pursuing Mo-99 production have been invited to respond to this solicitation. If the Department decides to 
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implement the action proposed in this EIS and if concepts on privatization of Mo-99 production received 
from the private sector are promising, DOE would proceed with a request for proposals to facilitate 
privatization on a competitive basis. 

28 The nonattainment status for carbon monoxide in the Albuquerque area would not affect the ability to site 
or operate the Medical Isotopes Production Project at SNL/NM. The isotope production mission would 
not result in a measurable increase in emissions of criteria pollutants and therefore would not contribute to 
degradation of air quality in the region. 

29 Please see response to C024-28 above. 

30 The approach used is standard. 

31 The ACRR/HCF combination at SNL/NM is the preferred alternative for reasons stated in Section 3.3.1.1. 

32 The ACRR is the Department's preferred option for the reasons stated in Section 3.3.1.1. The Department 
recognizes that the estimated cost of the INEL alternative is lower than that of the preferred alternative; 
however, the uncertainties associated with the estimated cost of the INEL alternative are higher than for the 
preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other program
matic factors will be considered in the final selection of facilities for Mo-99 production. 

33 Although the doses for the offsite resident (maximally exposed individual) are smaller for INEL than other 
alternatives such as the SNL/NM alternative, the projected dose for any of the alternatives is a very small 
fraction of the regulatory limit. 

34 The Nevada Test Site (NTS) is preparing a site-wide environmental impact statement and has included 
waste that would be generated from the Medical Isotopes Production Project in the quantities and descrip
tion of materials to be stored on the site. The Department believes that any uncertainty surrounding the 
NTS's ability to accept the waste from the proposed project is sufficiently small that there will not be an 
impact on the proposed project. 

35 The quantity of waste that would be generated by the proposed project at any of the alternatives is small. 
The disposal of the low-level waste would take place at NTS for the preferred alternative and for the 
ORNL alternative. The LANL and INEL alternatives would dispose of the low-level waste onsite in 
existing DOE approved facilities. All the alternatives have on-going laboratorywide waste management 
and minimization programs. 

Two of the four alternatives analyzed in detail in the EIS do not have the capability of "cradle to grave" 
waste management. The Department does not believe this impacts the viability of any of the alternatives. 
As discussed in Section 5.14 of the EIS, the quantities of waste generated from production of Mo-99 are 
small and thus would be handled in accordance with each site's established waste management program 
with few additional impacts. 

36 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the 
preferred alternative; however, the uncertainties associated with the estimated cost of the INEL alternative 
are higher than for the preferred alternative. If the Department decides to proceed with the proposed 
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action, the information presented in the EIS (including the cost data), the operational readiness of 
facilities, and other programmatic factors will be considered in the final selection of facilities for Mo-99 
production. 

37 All alternatives considered have sufficient onsite SNF storage capabilities to operate at 100% U.S. 
demand for at least 5 years. Long-term disposition of SNF will be in accordance with the Department's 
Record of Decision for the SNF PElS. 

38 Please see response to C024-28 above. 

39 Please see response to C024-37 above. 

40 The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and 
LANL alternatives. 
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January 17, 1996 

Mr. Wade Carroll 
MIPP EIS Document Manager 
Office of Nuclear Energy 
Science and Technology (NE-70) 
U. S. Department ofEnergy 
19901 Germantown Road 
Gennantown, MD 20874 

ACCEPTANCE FOR USE OF THE INEL POWER BURST FACILITY 

Dear Mr. Carroll: 

I fully agree with the use of the INEL's Power Burst Facility to produce medical isotopes for 
medical missions. I see no reason why the United States should be dependent on foreign sources 
of isotopes when we can produce them here in the states. Also, using an existing reactor to 
produce the isotopes further promotes this mission. 

Thank you for your consideration. 

Sincerely, 
. . ·'1 ·:fdrv }lip/ld~ .. 

Kathryn A. McBride 
4414 So. 5th West 
Idaho Falls, Idaho 83404 
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Letter: C025 Author: Kathryn A. McBride 

Responses to Comment Letter C025 

1 Comment noted. 

2 The problem with the Mo-99 supply situation is not that the supply is from a foreign country. The problem 
is that the entire U.S. supply comes from a single source. It should also be noted that this single source 
accounts for about 85% of the world supply ofMo-99. If this source were to become unavailable, produc
tion facilities in other countries would most likely focus on meeting their own needs first and, in any case, 
would not be able to meet even half of U.S. demand for Mo-99. Given this supply situation, the Depart
ment has proposed establishing a domestic production source to ensure that a reliable supply of Mo-99 is 
available to the U.S. medical community. 
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Letter: C026 

January 17; 1996 

Sheryl Doyle 
253 w. Elm 
Law Hot Springs..ID 83.246 

Wade Carroll 
MlPP-EIS Doounent Manager 
USDOE - Offite of Isotope Production 
NE-70 
19901 Germantown-Rd. 
Germantown, MD 20874 

Dear Mr. Carroll, 

Author: Sheryl Doyle 

1 I As a resident of the state ofldaho, I would like to recommend that the I.N.E.L. be chosen 
as the site for the production of medical isotopes. 

s~~-2 !J 
~~- r-
(208) 776-5017 
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Response to Comment Letter C026 

1 Comment noted. 
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1 

2 I 

January 17, 1996 

Mr. Wade Carroll, 
MIPP EIS Document Manager 
Office of Nuclear Energy 
Science and Technology (NE-70) 
u.s. Department of Energy 
19901 Germantown «Dad 
Germantown, Maryland 20874 

Subject:INEL POWER BURST FACILITY FOR MEDICAL MISSIONS 

Dear Hr. Carroll: 

Please include my opinion in favor of utilizing the existing Power Burst 
Reactor (PBF) for producing Medical isotopes for cancer and heart disease, 
screening and therapy. It is my understanding this reactor in on the DOE 
lists as one of four reasonable options for producing the widely used medical 
isotope, molybdenum-99. 

I work for Lockheed Martin Idaho Technologies (LMIT) at the INEL, and as such, 
am familiar with the technology that exists here to facilitate this project. 
Additionally, the INEL has the expertise to bring what was once a cold war 
Laboratory to helping medical advancements such as this. 

Please note that although I work for LMIT, I was not solicited to provide this 
recommendation, and do so at my own choice. 

Again, I solicit your consideration for the INEL PBF as the final choice for 
this favorable project. 

Sincerely, 

~ 
6674 North 25th East 
Idaho Falls, lD 83401 
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Responses to Comment Letter C027 

1 Comment noted. 

2 The Department recognizes and appreciates the contributions that the INEL and the other alternative sites 
made during the Cold War. Each of the sites under consideration has considerable expertise in projects 
involving nuclear technologies. 
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2 
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4 

Author: Clarence F. Bellem 

MR Wade Carroll E.I.S. Project Manager 
Office of Nuclear Energy Science and Technolgy 
U.S. Dept. of Energy 19901 Gernantown Road 
Germantown,Maryland 20874-1290 

Dear Mr. Carroll 

I understand that the S~tdia,New Mexico site for the production 
of MO 99 is a number one priority facility. But. transportation 
is required from the Los Alamos site for final production.Low 
level waste goes to the Nevada test site. There is no gaurantee 
that Nevada will continue to accept the Sandia waste. In that 
light I see some speculation; that may put production of MO 99 
at risk. 
For further consideration, at the Power Burst site at I.N.E.L. 
Idaho eliminates that risk. By constructing or moving in a Hot 
Cell from •rest Area North or elsewhere to the Power Burst; could 
be a one stop shop at the Power Burst. 'ro further enhance the 
Radio-Medical potential the Power Burst facility has been identi 
fied for Brain Tumor treatment. 
Now that Idaho has been destined to receive High Level Waste 
for the next 40 years waste storage from MO 99 would not be a 
concern, as you can see at Sandia. There is also a remote possi 
bility that some of the incoming Waste could be used in the pro 
duction of MO 99. 
I submit thi comment for consideration. 

~~ • ..-· ... ce F. Bell em 
2 East Baseline 

Rupert, Idaho 83350 
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Responses to Comment Letter C028 

As described in the EIS, some transportation ofMo-99 and small quantities of low-level waste would be 
required at any of the alternatives considered. The potential impacts of transportation activities are 
described in Section 5.11. For some of the alternatives, this transportation would take place almost 
exclusively onsite, while others would require use of public roads. The ORNL alternative and the preferred 
alternative both would require periodic shipments of low-level waste to the Nevada Test Site (NTS). The 
NTS is preparing a site-wide environmental impact statement and has included waste generated from the 
Mo-99 mission in the quantities and description of materials to be stored on the site. The ultimate disposi
tion of waste generated under the proposed project may change based on future decisions resulting from the 
DOE Waste Management Programmatic EIS (DOE 1995a). 

2 The option of having a hot cell built or moved to the Power Burst Facility (PBF) site has been studied by 
DOE and discussed with the Idaho site. This would obviate the need for shipping irradiated targets from 
PBF to the hot cells, but would adversely impact both the cost and the schedule. 

Similarly, moving a hot cell is impractical. The lead glass windows and manipulators can be scavenged 
from other cells, if they are adequate, and installed in cells built to be co-resident with the PBF. Three 
targets irradiated at a target fission power level of 20 kW contain 99,600 curies of activity after an 8-hour 
cooling time. Few manipulators or windows in hot cell facilities are designed to accommodate this level of 
activity. A building would also be required. The ventilation system must be designed such that airborne 
fission products are captured and not released to the atmosphere. 

A detailed estimate to build a new hot cell at SNL/NM totals well over the $4.8 million indicated in the EIS 
for INEL hot cell preparation. The SNL/NM estimate is based on building the cell in an existing building 
and obtaining manipulators and windows for the cost of shipping only. Several million dollars would need 
to be added to the Idaho cost estimate if a new hot cell facility were to be added. Also, despite being a 
parallel path activity, the schedule would most likely be adversely impacted, and a 2-year schedule would 
probably not be achievable. The building and the cells need to be completed early (probably within a year) 
to be capable of establishing the chemical process stations and waste management facilities required for the 
Mo-99 mission. 

3 The Idaho Brain Thmor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is investigat
ing the possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors 
under consideration for this project may be usable for BNCT. If the Department decides to proceed with a 
production alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the 
reactor facility selected. 

4 The Department does not plan to ship any of the small quantities of waste which would be generated by the 
proposed Medical Isotopes Production Project to INEL. Only waste generated at INEL would be disposed 
at INEL. Since the anticipated quantities of low-level waste are small, the Department does not view waste 
disposal as a significant barrier to implementing production at any of the alternative sites. 
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Spent fuel from production of medical isotopes would be managed in accordance with the Record of Decision 
from the Spent Nuclear Fuel Programmatic Environmental Impact Statement (SNF PElS) (DOE 1995b). 
Sufficient supply of highly enriched uranium is available for the production of Mo-99; the extraction of 
uranium from spent fuel for Mo-99 production does not need to be considered. 

Volume II, MIPP - EIS 2.82 Comments and Responses 



Letter: C029 Author: David A. Griffiths 
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Jan. 18, 1996 

David A. Griffiths 
4633 East Caribou Drive 
Idaho Falls, Idaho 83401 

Mr. Wade Carroll, 
MIPP EIS Document Manager, 
Office of Nuclear Energy, 
Science and Teclmology (NE-70), 
U.S. Department of Energy, 
19901 Germantown Road. 
Gcnnantown, Maryland 20874 

Dear Mr. Carroll: 

On Wed. Jan. 17, at the Shilo lim in Idaho Falls, Idaho, a public hearing was conducted by the 
Department of Energy to gauge public acceptance for using an INEL reactor for medical missions. 
I was unable. to attend these hearings but wish to convey to you my overwhelming support for such 
a venture at the INEL. 

Having considered the issues already in past discussions, I know this would have a very beneficial 
impact not only to the Medical Community but also to the local Idaho Falls economy. We have an 
important asset in the INEL that I believe can be put to much greater use. 

Sincerely, 

David A. Griffiths 
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Response to Comment Letter C029 

Comment noted. 
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(lJ'FICF OF Tl I[ MAYOK 
911 Norah 7th A .. ·..:~1ue 
1'.0. B"x !]6;! 
Pnt'a~ll(', lduho S320~ 
12t:ij) 2:~4-f.lii:"l-

r:\X (21Js·~ ?.~ .. ~-62'J7 

Wade Carroll, EIS Documents Manager 

I''I'TFR J. ,\:\'GSTAll'J' 
~-J,\y .. 'lr 

January 24, 1996 

Office of Nuclear Energy, Science & Technology 
U.S. Department of Energy 
19901 Germantown Rd .. NE-70 
Germantown, Maryland 20874 

Dear Mr. Carroll: 

Poc.1to?•ln l.1tv Ccl'l.ln ... il: 
GRECllRY K·. ANDrRSON 
1.1. "BABE" <.:,.>,<:UA 
l{t'>CfR W. CW\SE 
KU:-.1 ~~~.4.">l:RE 

KARJ::.\J ~·~{'(3H. 
I I ARRY NEtiHAKLl"J 

The application of radioisotopes to medical diagnostics and therapeutics is an 
indispensable and on-going component of the American health care system. The Unrted 
States consumes 80% of the world supply of radioisotopes, yet no U.S. commercial 
supplier exists. We are totally dependent on foreign entities for the supply of Molybdenum-
99, a critical medical radioisotope used for 36,000 medical procedures daily, 100 million 
laboratory tests and 50,000 therapies yearly. The application of medical isotopes for these 
diagnostic and therapeutic procedures provides significant advances in the treatment of 
cancer and other lrre threatening conditions. The U S. is the leader in health care, but that 
enviable position is threatened in this area by our dependence on foreign suppliers. In 
addition, a shortage of radioisotope supply can delay the development of new drugs. 

The Department of Energy's (DOE) complex of facilities offers an unmatched radioisotope 
capability. The Idaho National Laboratory (INEL). as an integral part of the DOE system, 
is uniquely equipped to assume the role of national leadership. There exists real 
opportunities for those who care to look forward to the future and adapt to change. A 
major asset of the INEL is the scientific knowledge and professional network already 
available and the successful history of the INEL. 

In order to be successful as a suppler of medical isotope, there are several critical factors 
such as reliability of supply, quality of product, cost competitiveness. and continuous 
improvement. The INEL stands ready to met these challenges. 

/cb 

Sincerely, 

c:?J-{L,~--
Peter J. Angstadt 
Mayor 

A"' EQUAL OPPORilJ 1\TfY / Af.f!RMATI.V fl ,\CI10'J D.·lPLOYF.!{ 
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Response to Comment Letter C030 

Comment noted. 
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2 

~f!c,-ci cv~-u-·1r1Ai6-rL '---"1 £:1'\L \,_. '-/I VL ''People Helping P(]oplc.· Cummunicate Professionally" 

~~~ 8VSINES$ PHONE SYSTEM.:-='$=---- 'l 
V<lf \~ ~~ INJF/lCOM. PA@f, FAX 

HOSPITAL SYSTEMS 

Wade Carroll, MIPP-EIS Do1..-ument Manager 
U.S. Dept. Of Energy NH-70 
1990 I Germantown RD. 
Germantown, MD. 20874 

Dear Mr Carroll; 

January 25, 1996 

Due to circumstances with my employment, it was impossible for me to attend the 

hearings on production of medical isotopes in conjunction with the Boron Neutron Capture 

Therapy (BNCT) project. 1 am, however, familiar with the concept and DO support the project. 

Along with the many advantages stated in the Chamber of Commerce letter dated January 

12, 1996, there is also the advantage of the additional business brought to Idaho l'alls by those 

people socking treatment. Further, the support services required for an intlux of out of area 

people would be enhanced. As well as the tum over of the dollars throughout the economy. 

Upon investigation, J can :find absolutely no negative results from having the Medical 

.Isotope facility at INE.L. 

/ ..... ·-:si~ci; ;~ 
:. / 

· ...... 

Ted A Kasper 
Sales Manager 

cc:B Sewell 

P.O. BOX 3218 
IDAHO FALLS, IDAHO 83403 

AW•."CM'Wiild.l"!o'O• 

ll~-w'ESTCOMMUNICATIONS @ 

JACKSON (307) 733-4333 IDAHO FALLS (208) 529·9400 
FAX (208) 529-9950 POCATELLO (208) 232-3800 

----
OVER 300 

LOCATIONS NATIONWIDE 
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Responses to Comment Letter C031 

Comment noted. 

2 Individuals requiring the use of radioactive isotopes, including Tc-99m, will continue to receive these 
treatments and diagnostic procedures in hospitals throughout the country. Individuals will not receive or 
undergo these medical procedures at any of the alternative Mo-99 production sites considered. The 
Department acknowledges that the initiation of the proposed Medical Isotopes Production Project at any of 
the alternative sites could provide opportunities for private business to support the project directly or 
develop derivative initiatives. 

The anticipated socioeconomic impacts of the proposed project are discussed in Section 5.3. 
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1 

SIERRA CLUB 
Albuquerque Group 
'2!J7 San F'edro Avenue NE 
Albuquerque, NM 87106 
Phone (505) 265-5508 

Public Bea~inq Comment 
for the 

Author: Jay B. Sorenson 

Me~ical Isotopes Production Project CMIPP)a 
MolybdenuM-99 and R8l&ted I~otopes 

Dra£t Environmental Impact Statement (Draft EIS) 

Janua'"y 30, 1996 
Indian Pueblo Cultural Cente~ 

Main Auditorium 
2401 12th st 

Albuquerque, New Mexico, 87104 

Wad8 Carro~l, MlPP-EIS Docu~ent Manager 
u.s. Depar~ent of Energy. NE-70 
Germantown, Maryland 20874, 
Fa;~~: 301 903-5434 
Phone1 301 903-7731 

Bear Mr. carroll, 

The Albuquerque Group of the Sierra Club finds the Draft 
EIS, when judged by other DOE findings and issues that need 
to be addraseed, to be seriously deficient. ~us, the 
Altuquerque Group, which has members who would support 
dome$tic ~r~uction of medical isotopes, finds that it haA 
grave reservations about the propo•ea project at SNL/NM. 

The Albuquerque Group req~est5, for the record, th~ 
followinq concerns be addressed~ 

1. We reque8t that the Department of E~ergy provide 
supporting documentation that the Canadian supply for 
molybendum-99 is not ~eli~ble. Specifically, we request a 
letter fro~ canadian sources that stipulates that1 

* The Atomic Energy .o£ Canada Limited definiteLy 
plans to shut down the canadian reactor near the end 
ot the century. 
* No~dion I~ternational and Atomic Energy of Canada 
Limited will not be able to meet u.s. dem&nd. 

our reason ~or this request is that we do not believe that 
the 08partment of Energy has met a sufficient burden of 
proof requirement of need that the Canadians are not able 
to meet U.S. needs. If the Canadians plan to meet our 

-l-
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1 

2 

3 

4 

needs, then this project represents an unnecessary burden 
on American Taxpayersr justifiable only as a job c~eation 
project. ~f a test of need is not the key reason for this 
project, the attendant environmental, health, and safety 
risks that the project imposes upon the citizens of 
A~buquerque are unreasonable and unjustifiable. 

2. The Draft g~s does not cite or examine the findinqs of 
vu~nerabi~ity and adverse conditions noted in D.O.E.'s 
Plutonium working Group Rebort, September 1994, Volume I 
and f~, l'roppendl.X ;a, P..-.rt 1 : Sandia Nationa~ 
Laboratories-New Mexico Site Assessment Team Report. 

* On Spant Nuclear Fuel (4.1.14.2) on page 4.20, the 
Manzano Storaqe Structures are cited as a facility at 
sNL/NM for storaqe. Yet, it fails to discuss the 
unique landlord problem at SNL/NM. DOE's Plutonium 
working Group stated in Volume ~= 

Storaqe of DOS materials in non-DOE facilities 
(i.e., the ~uclear Materials Storage Facility 
and the Manzano Facility) is a vulnerability 
unique to SN~/NM. DOE does not have control 
ovsr, or ready access to, these facilities •••• 
Also, if DOE materials have to be removed on 
short notice, SNL/NM may have no facilities 
suitable for sto~age.• 

In Volume XX, it notes an additional vulnerability1 
"the ~ack of safety ~utho~ization• for vault 
storage, and, 
"no sa~ety documentation for storage.• 

The Albuquerque Group wonders why this DOS finding is not 
in DOE'5 Draft EIS? 

3. On the ~~t Cell Facility, critical to target proeessinq 
and Mo-99 separation, the following Adverse Conditione are 
noted in Volume !X, Appendix B, Part 10, Pages A 10-11: 

•Aging," "equipment failure,• and "administrative 
controls. •• In the narrative description, •seals"' are 
noted to be aging. Equipment failure of safety 
systsms lists cranes and boistsJ shielded casks. 
Inadequate preventive maintenance, equipment fatigue 
or malfunction are also cited. Some are listed as 
possible vulnerabilities, others as existing. 

The Draft EIS misleads readers when it does not te11 the 
whole story, but simp~y notes that the "current 
configuration" of the H-t Cell ••would on1y be able to 
conduct limited processing activities.• And that wA new 
cell would be constructed ••. to enable steady state 
production of greater than 10% and up to 100% of the U-.s. 
demand for Mo-99.n (p. 3.8) " 

4. On the Annular Core Research ~eactor, critical to Mo-99 
target irradiation, the win-Facility Adverse Conditions" 
checked off a.re= "Aging" and "'Potential Water Sources." 

-2-
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6 

Aging for: a facility that is 31 years with a design life of 
50 years is described as material& deterioration: the lined 
sto~age vaults and Dense Pack holes. The latter are stated 
to be •even more susceptible to the effects of the 
enYironment and aging.• Since the Dense Pack holes are 
•located outside, there ia a remote chanee of water leakage 
into the holes either throu9h the top of the holes or 
through the ground into the holes.• While these may be low 
probability, low consequence risks, they are real. That 
they are not noted in the Draft EIS indicates just how 
inadequate, if not misleading, the Draft EIS is. 

5. Storage Vault problems are also noted. Among them are 
"inadequate seals.• ?erhaps more disturbing, uncertainties 
or concerns regarding •compensatory Measures,• note the 
f.ollow ioq weaknesses z 

under the section on Preventive Measures: 
* Proceduress ops., maint., Sur~eillance~ 
~ Material limits 
* Training 
* controlled Access 

under the section on Mitigative problems~ 
~ulnerabilities and uncertainties relate to1 

~ Emergency Preparedness 
~ Emergency Management 
* Emergency Planning 
* Emergency Proced~res 
* Emergency Response 
* A"arm Systems. 

We would like these problems addressed in the EIS. 

waste &tream management is a critical step in the Cintichem 
process approved by FOA for the production and separation 
of Mo-99 sold in the u.s. The o~a£t gis ~otes that Many 
waste generated by Mo-99 production would be managed 
consistent with oo~•s complex-wide Programmatic 
Environmental Impact Statement (PEIS) for waste management 
<P. 1.4). The PEIS, as noted in the Draft Mo-99 EIS, is 
still in Draft form. If so, it indicates the nation's waste 
man~gement problem is still to be resolved. The Albuquerque 
Group wonders about the wisdom of rushing to produce Mo-99 
when the waste management problem remains unsolved. 

In this regard, the ~lbuquerque Group should like to call 
attention to one disturbing problem: 

* DOE has made a letter public that it requested a 
Blue Ribbon EPA Panel to investigate charges by 
individuals who contributed to the draftin~ of the 
PEIS that the PEIS was not a re~iable document 
becaase of co~tractor malfeasance. T~e EPA panel is 
on record warnin9 DOE that the charges raised should 
be taken seriously. Acting DOE Under Secretary Tom 
Grumbly has released the EPA report. 

-3-
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9 

The resolution of this issue alone warrants a decision to 
po$tpone Mo-99 production in the u.s., for it a~so suggests 
DOE is a lon9 way from solvinq the waste management 
problem. 

The Albuquerque Group of the Sierra Club holds additional 
concerns relatinq to the production of Mo-99 in the u.s. in 
general and at SNL/NM in specific. ~hese have to do with: 

* Tritium releases and air quality problems. This 
problem is glossed over in the Draft (P. 5.8). 
* Environmental Justice Issues - impacts on ethnic 
minorities and disadvantaged people are not fu~~Y 
analyzed, a.nd 
* w~ter consumption: the increased use of water, a 
critical and scarce natural resource in a City that 
has just initiated a major water conservation 
program. needs fuller ana.lysis. 
* Accident scenarios. The vulnerabiLities listed 
above need to be addressed as well as those mentioned 
in the Draft- e.g., plane crashes, 

we believe the Draft EIS on the preferred Mo-99 production 
option is weak in its coveraqe of these issues. We believe 
that they too require DOE's closer attention. 

We appreciate the opportunity to present our concerns 
today. WP. should like all these issues to be addressed in 
the Final EIS. At this time, we are disturbed by the 
ornmissions and weaknesses. We do not find the Draft EIS to 
b~ adequate~ We do not find the case made for Mo-99 
production to be sound or necessary. 

Respectfully submitte~, 

--:s;;B~~ 
Jay B. Sorenson 
Issue Chair 

A~ 
Richard Barish 
conservation Chair 

~,. ...._ • . :--.6e· •. 
Su.liian Gorman 
Group Chair: 
Albuquerque Group 
sierra Club 

-4-
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Responses to Comment Letter C032 

The Department has not received, nor does it expect to receive, written notice from Nordion International or 
the Canadian government stating that they may not be a reliable supplier of Mo-99 in the future. (See letter 
from Nordion International-C068.) 

The problem with the Mo-99 supply situation is not that the supply is from Canada (or from any foreign 
country, for that matter). The problem is that the entire U.S. supply comes from a single source. It should 
also be noted that this single source accounts for about 85% of the world supply of Mo-99. If this source 
were to become unavailable, production facilities in other countries would most likely focus on meeting their 
own needs first, and in any case would not be able to meet even half of U.S. demand for Mo-99. Therefore, 
the Department has proposed to establish a domestic production source to ensure that a reliable backup 
supply ofMo-99 is available to the U.S. medical community. 

2 DOE and SNL/NM would plan to store spent fuel generated by the medical isotope production only in DOE
owned and -controlled storage facilities covered by appropriate DOE-approved safety documentation. The 
report referenced by the Sierra Club addresses only plutonium issues and was intended to "identify the 
ES&H vulnerabilities associated with the current storage of plutonium at the Department of Energy Facili
ties." That report addresses plutonium-specific issues which for the most part have no connection with the 
use of SNL/NM facilities as presented in this EIS. Risks from the handling of plutonium at these facilities is 
not within the scope of this EIS. 

3 The two vulnerabilities identified by the Working Group Assessment Team (WGAT) have no connection to 
the SNL/NM facilities discussed in the Draft EIS. The Executive Summary of Vol. II, Appendix B, Part 10 
states, " The WGAT identified two vulnerabilities associated with plutonium materials storage. The first 
vulnerability addresses a lack of up-to-date safety authorization basis and documentation for the storage 
facilities. This deficiency has been previously identified and SNL/NM is currently working on the correc
tive action. The second vulnerability identified concerns about the lack of package characterization for a 
[plutonium] metal disk in storage." 

Regarding the "aging" of seals, the Plutonium Working Group Report states, "seals are used in experiment 
and storage vessels and could deteriorate over time ... " not that "seals are noted to be aging" as stated in the 
comment letter. 

Regarding "equipment failure," the quoted portion of the Plutonium Working Group Report states, "Equip
ment failure of safety systems (HVAC) or support equipment (cranes and hoists, shielded casks) can ad
versely affect the operations in the facility and potential release of radioactive materials to the environment. 
Equipment failures can be a result of inadequate preventive maintenance, equipment fatigue or malfunction." 
This statement differs with the commentor's position that "Inadequate preventive maintenance, equipment 
fatigue or malfunction are also cited." 

4 This EIS contains an analysis of the reasonably foreseeable environmental impacts, which is intended to 
demonstrate the relative magnitude of the maximum consequences associated with each of the alternatives. 
The types of consequences associated with facility operation under routine and accident conditions are 
therefore presented for "bounding" normal operations and reasonably foreseeable accidents. Events that are 
not specifically evaluated in the EIS would therefore have lower consequences than those that are presented. 
A safety analysis that evaluates all potential accident scenarios is beyond the scope of the EIS; however, 
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such an analysis would be prepared for all facilities associated with the Medical Isotopes Production 
Project before initiating activities at any of the alternative sites. In addition, all facilities would be subject 
to an operational readiness review before they are allowed to restart to ensure that there are no outstanding 
safety or security issues that remain to be resolved. 

5 The current plans, as provided as input to this EIS, do not call for use of the Storage Vault Building nor is 
it reasonable to foresee that this facility would be used to support the production of medical isotopes. 
Therefore, the use of that facility is outside the scope of this EIS. 

6 The quantity of waste which would be generated by the proposed Medical Isotopes Production Project at 
any of the alternatives is small. The storage and disposal of the minimal amounts oflow-level waste will 
take place at the Nevada Test Site for two of the alternatives considered; for the other two alternatives, 
low-level waste will be stored in existing DOE-approved facilities onsite. When the Waste Management 
Programmatic EIS is finalized, the Medical Isotopes Production Project will ensure that waste generated 
during project activities is disposed of in a manner consistent with the Record of Decision for that EIS. 

7 The effects of all tritium emissions and of other radionuclides that would be released from medical isotope 
production facilities are evaluated in the EIS. The emissions would result in doses to the maximally 
exposed offsite individual that are less than 2% of the EPA standard, and no health effects would be 
expected in the population within 50 miles from these releases (see Table 5-3). Emissions of nonradio
logical pollutants would likewise not be sufficient to measurably impact air quality in the Albuquerque 
region. 

8 The Department found that there would be small, if any, environmental impacts from the implementation 
of medical isotopes production at any of the alternative sites. Thus, there are not any anticipated dispro
portionately high or adverse impacts to ethnic minorities and disadvantaged people that would result from 
the implementation of the proposed project. Section 5.21 provides a comprehensive analysis of environ
mental justice issues. 

9 This EIS reports that water usage at SNL/NM for the production of medical isotopes would be 
40,000 m3 year (10.6 million gallons/year). This would be only 0.03% of the 40.6 billion gallons of 
water pumped by the City of Albuquerque in 1995. Seventy-one percent of the water pumped by the 
City is distributed to single- and multi-family residences. 

10 The consequences of an aircraft crash are presented in Section 5.15.1.3 of the EIS. This accident repre
sents the design basis accident for the Annular Core Research Reactor. Similar accidents were also 
considered for the other facilities (e.g., hot cells), but were found to have risks or consequences that were 
lower than the accidents evaluated and presented in this EIS. 
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IANS Statement Re: Production of Medical Isotopes I. C. C. - 01/17/96 
170 .ci~td5f;.e~JH tJ~t~ t4."~" /::;1($ II> ~~4-P~ 

' My name is John Commander. I am Vice Chair of the Idaho Section of the American 
Nuclear Society, and represent some 900 members located predominately in Southeast 
Idaho. I have been authorized by the Section Chair Charles Gilmore, to make a statement 
concerning our endorsement of the DOE project for the production of medical isotopes 
for the screening and therapy of cancer and heart disease; and our endorsement of the 
project being located at the Power BtlT!t Facility at the Idaho National Engineering 
Laboratory. 

We beleive the PBF site is technically and economically superior among the four DOE sites 
being considered for the Isotope Production Project based upon the following advantages 
of the INEL si1ing alternative. 

The PBF reactor is the only alternative that uses low-enriched uranium fue~ which 
reduces waste generation and secwity requirements. 

Lowlevel waste from operation of PBF can be disposed of on site, whereas waste from 
the preferred site would require packaging and shipping off site. 

PBF lower operating cost and lower environmental impact should be given greater 
consideration. 

PBF is the only alternative which envisions the isotope production project a.cquization by 
private enterprise. 

PBF is suitable for both the Isotope Production Project and the Boron Neutron 
Capture Therapy mission. 

and; PBF provides the technical ability to produce 100 °/o of the nations demand 
for these isotopes. 

In summary, we beleive that coupling the Isotope Production Project with the BNCT 
mission wiD be the most cost effective, saving millions of dollars; will produce on the 
order o( UO higb te~nology, higb compensation jobs for tbe Southeast Idaho 
economy; and will provide for the desired technology transfer to the private sector. 
Southeast Idaho has always supported these kind of projects at INEL, and we an 
confident that this hearing will provide evidence of staunch support for location of 
the Isotope Production Project at the INEL. 
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Responses to Comment Letter C033 

Comment noted. 

2 The Power Burst Facility is the only option currently using low enriched uranium fuel. All the other options 
evaluated in detail have designs for converting to low enriched uranium. The objective is not to build any 
more highly enriched uranium fuel bundles for any of the other options, but to use the fuel already on hand 
until the supply is exhausted or, in the case of the Annular Core Research Reactor (ACRR), until the burn up 
limit is reached-see Section 3.3 .1.9. Two or three transition cores of both low enriched uranium and highly 
enriched uranium would be used during the conversion to all low enriched uranium fuel. This is a long-term 
safeguards advantage, in that it depletes and irradiates the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are generated 
per reactor full power year with the use of low enriched uranium bundles. 

3 The INEL alternative and the LANL alternative both would allow the small quantities of low-level waste to 
be stored onsite. The commentor is correct in identifying that both the preferred alternative and the ORNL 
alternative would require some shipment of low-level waste to the Nevada Test Site (NTS). The NTS is 
preparing a site-wide environmental impact statement and has included waste generated from the Mo-99 
mission in the quantities and description of materials to be disposed on the site. 

4 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher 
than for the preferred alternative. If the Department decides to proceed with the proposed action, the 
information presented in the EIS (including the cost data), the operational readiness of facilities, and other 
programmatic factors will be considered in the final selection of facilities for Mo-99 production. 

The potential environmental impacts of the four production alternatives analyzed in the EIS were found to be 
essentially the same for each alternative and, in all cases, were found to be low. 

5 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE. The Department is aware of this potential for the INEL alternative. Although the potential 
for privatization of the proposed action in this EIS is important, the process for privatization is not part of 
this proposed action. Each of the production alternatives has potential for privatization. DOE has solicited 
expressions of interest from the industrial community for the privatization of any isotope production activity 
conducted by DOE, including the proposed medical isotopes production project. If promising concepts are 
received, the Department would seek privatization proposals on a competitive basis. 

6 As stated above, the IBTC has informed DOE of its interest in coordinating its efforts with those of DOE; 
however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it made a 
formal proposal to DOE. In addition, the Department understands that IBTC is investigating the possibility 
of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under consider
ation for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor 
facility selected. 

7 All of the alternative reactors would (after necessary modifications) have the capability to provide at least 
100% of the U.S. demand for Mo-99. 
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Mr. Wade Carroll, MIPP EIS Document Manager 
Office of Nuclear Energy, Science, and Technology (NE-70) 
US Department of Energy 
19901 Germantown Road 
Germantown MD 20874 

Dear Mr. Carroll, 

This letter is a citizens input regarding the location of a medical isotope generation facility in at 
the Idaho National Engineering Laboratory(INEL). 

I favor locating the project in Idaho. Please consider my reasons. 

Idahoans, heretofore benignly accepting of the receipt and processing of spent nuclear 
fuel at the INEL, have in recent years become hostile to the idea, even though there is 
no demonstrable health risk to Idahoans. 

The cessation of fuel processing at the Idaho Chemical Processing Plant (ICPP) and 
delays in opening the Waste Isolation Processing Plant (WIPP) are, I believe principally 
responsible for this shift in public opinion. 

Devoutly anti-INEL individuals have offered themselves into running for public office. 
I believe that, except for South East Idaho, they will sweep the state. This places the 
INEL in great jeopardy. 

The INEL has not convincingly demonstrated a tangible benefit to Idaho, except to the 
imports who come in to suck up big money jobs, in the opinion of many Idahoans. 

Locating the medical isotope production project at the INEL gives the INEL an identi
fiable, advertizable benefit that will help abate criticism, while other activities continue 
that are also expedient to the US government. 

Locating the medical isotope production facility at the INEL is less expensive than its 
alternatives. Skilled analytical personnel and maintenance workers who are accustomed 
to working in high contamination situations are available without additional training. 

I encourage your consideration to these and other opinions expressed, that offer BROAD SUP
PORT for locating the isotope production facility at the INEL. Thank you for your attention. 

-~ 
Ben Stutzman 
826 Jeri Ave. 
Idaho Falls, ID 83402-2539-34 
208-523-6418 
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Responses to Comment Letter C034 

Comment noted. 

2 The INEL and the other alternative sites have the facilities and skilled personnel available to conduct the 
medical isotope production activities. 
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January 30, 1996 

Mr. Wade Carroll, MIPP EIS Document Manager, 
Office of Nuclear Energy, Science and Technology (NE-70), 
U.S. Department of Energy, 
19901 Germantown Road, 
Germantown, Maryland 20874 

PUBLIC HEARING 

Dear Mr. Carroll: 

Author: L. Rand Ricks 

The danger of losing the vitality and preeminence of the Idaho National 
Engineering Laboratory (INEL) as a national resource is, of course, not a new 
reason for assigning new projects in the DOE community. We, at a state and local 
level, however, keenly feel the threat and the implied results of such decisions. 
I'm sure you are well aware of the precarious position and the great danger this 
specific facility faces of closing down entirely due to lack of projects in the 
national perspective. Such an occurrence would be disastrous for the state and 
local economies, as well as a step backward nationally and internationally. 
Locating the project for the production of medical isotope (Molybdenum-99) and 
other continuing projects here would allow the survival of an international, 
world class facility. 

While I am not an expert in available resources, I do know initial research has 
2 been conducted here. We have the work force, the work ethic, the facilities, and 

the ability to provide the necessary support. 

Please consider, not only the immediate demands of the project, but the larger, 
broader perspective of the consequences of the decision impacting the DOE 
community as a whole. 

Sincerely, 

~/~ 
L. Rand Ricks 
Instructional Support SPC. 
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Responses to Comment Letter C035 

The Department realizes the importance of all its laboratories to their respective state and local economies 
as well as the importance of preserving the valuable technical capabilities each laboratory possesses. 

2 The INEL and the other alternative sites have the facilities and skilled personnel available to conduct the 
medical isotope production activities. 
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San Jose Community Awareness Co uncUt· Inc. 

~I (505) 243-4837 FAX !505) 243-3085 

241)1 aoadWIIy SE. 81102-6009 • P.O. BoM 12297 • Albuqu6rque, New Mexico 87195-2297 

January 26, 1996 

Vv'ade Carroll 
EIS Project Manager 
Om..:e ofNuclear llru::rgy, Science & Technology (.NE-70) 
t:. S. Department ofEnergy 
19901 Germantown Road 
Ciem1antown, Maryland 20874-1290 

Rc: Draft DOEIEJS-0249D 

Dear Mr. CatToll: 

Thank you very much for wbmitti.Dg the above. referenced "draft" docunlt;mt li)t public 
corwnent. After review we offer the following response: 

1.) Please advise who 8fC the technical ad\.;sor(s)/organization that a.~~istcd 
the department in research, assessment and preparation of the document. 

2.) Please identify and explain prop(l~ed recreational-industrial future land 
u~es. 

3.) 

4.) 

Proposed/planned future use should be di&:ussed including overview and 
plan of acAM~r the fullov•ini!J: 

a.) Sandia Withdrawal Area (t:ast of military fELCillty). 
b.) Contaminated Landfill~, i.e., CHEM WASTE LANDFILL, others. 

(2· 13) The EA did not adequately address the issue of "R hk Assessment" 
~-on the limited infonnatinn made available. The conservative 
asSinpfions did not suftid~ntly detail determination lor "cleanup" as 
contaminants of concern were not identified and quantified for ll.ll project 
sites. The type;s of contaminants, extent of contamination, medium .in . 
which contaminftlris ha\le made contact and potential to come in contact 
with, and surroUDdirig environment must be considered to achieve a high 
qlality "Risk Assessment". The utility of risk assessments depends on 
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5.) 

6.) 

the validity of existing data, the models used, and the assumptions made in 
the absence of appropriate data. 

(3-17) The existing production wells located at KAFB and Albuquerque 
influence groundwater flow direction, and potential migration of 
contaminants is an overarching concern, hence see #4 above. Therefore, a 
complete overview of contaminants in ER's will assist in remediation 
effectively and as one "cleanup" scenario may influence another that is in 
close proximity, and save time and resources. 

The SNL's unconfined aquifer allows anything that seeps into the 
groundwater, regardless of zone, to affect the pumping of wells. Should 
the water become impacted by pollution, the production wells will be a 
factor in aMi.lting the spreading oC contw-;=e*ion and decreasing the fresh 
water so~ available. 

(3-30) NEPA is public involvement. Please see attachment "A". 

7.) the issue of how the "waste" will be treated should be explained: 

a.) 
b.) 
c.) 

On-Site 
Manifested-Transported 
Off-Site 

Thank you very much. If you have questions please contact me at (505) 243-4837 or 
Frances Ortega, (Consultant-Researcher) at (505) 262-1862. 

Sincerely, 

~~ 
Executive D~ 

nsH:mkr 
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Presidential Documents 
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The President 

Comments and Responses 

Eucutive Order t%898 of February 11, 1994 

Federal Actions To Address Environmental Justice iD 
Minority Populations and Low-Income Popu ations 

By lhe authority vested in me u President by the Coostitmlon and t.'te 
laws of the United States of America, it is hereby oxdered as follows: 

Section 1-l.IMi"lEMINTATION. 

1-101. Agency Re5;ponsibilities. To the greatest exte.nt prao;:!icable and per
:nitted by law, and consistent with the principles set forth In the report 
on the.National Performance Review, each Feden.l asency shall make achiev
ing environmental justice part of 115 tn!~Sion by identifyl11g and addressing. 
as appropriate, disproportionately high and adverse human hfl'llth or environ
rnenta1 effects of lts programs. policies. and ollrtivit!~ on minority populations 
~nd low-income populations in the United Stales and Its territories and 
pO.S$a&Sio.ns, lbe District of Columb1a, the Commonwealth of P11erto Rico. 
and the Commonwealth of the Mariana Islands. 

l-102. O'eatltm of an Intemgency Worlcing Gl'Oup on Environmenlal Justice 
(a) Within 3 months of the data of tbis order, the Adtninistrator of tbe 
Envil'Onmental Protection Agency ( .. Administrator") or the Administrator·,. 
design9e shall coa.vene an interagency Federal Working Group on E.n~iron
mental Justice {"Working Group"). The Ww:klng Group shall comprise the 
head$ of the foll~g a;~Cecutlve 8geocles and offices, or their designees: 
(al Department of Defense; (b} Department of Health and Human Services; 
[c) Department of Housing and Urban De~~elopment; (d) Department of Labor: 
(e) Department of Agriculture; (0 0e)lartment of T:ansp\>:'t-J.Uoo; (g) Depart· 
r:1enl of Justice; (h) Departm'h"l.i of the Interior; fiJ Departmtonl of Commerce: 
(j) Department of Energy: !lj En\'ironmental Proto:>Ction 1\g"ncy: (!) Office 
of !l.tanagement and Budget; (ml Office of Science and Technology Policy; 
(n) OffiCII of thiJ Deputy Assistant to the President for Environmental Policy: 
io) Office of the Assistant to the ~ident for Domestic Policy; (p) Naticmal 
Economic Council; {q) Council of Economic Advisers; and (r) such other 
Government officials as the President may designate. The Working Group 
shall report to the President through the Deputy ,.O,.ssistant to the Pro~-:!denl 
for Environmental Policy and the Assistant to the President for Domestic 
Policy. 

(b} The Working Group shall: (1] provide guidance to Federal l!lgencies 
on criteria for identifying di6prapor•ionatcly high and ad·,•en;o: human health 
or cnvlronrnemal effects on minority populations and low-Income popu· 
lations: 

(2) coordinate w\th, provide guidance to. and serve as a clearinghouse 
for. each Federal agency ns it develops an environmental justice strategy 
as requirtd by sAr.lion 1-103 of this order, in order to eos;,re that the 
administration, intetprctation a!ld en!orcer:Jent of ptog~a:ns. activities a::d 
policies are tmde:1a.l:.en in a cDI'l$iStelll 1nanner; 

(31 assist in coord.ina:ing research by. and stimuJ.,:ing coop1.!r~tion among. 
the Environmental. Protection .Agency. tht Dep.lil<::~:lf of Health and Human 
Services, the Department of Housing a11d l:rbart no.,c)·opment. and other 
agencies conducting research or other ~cti.,ities i.~ a~coroanca with section 
3-3 of this order; 

{4) assist in coordinating data collection. required by ~~i-~ order; 
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(5) ~ exi•lllf dllta ud sbldl1111 OD envlronmentaljustlcr. 
{6} bold public meatillp as required ill $ectioa ll-503(d) ol thk ordar. 

and 
(7) davelop lnterepncy lllodel projiiCU on ecvironmental j\l$lioe that evl· 

denoe cooperation amocs Fede~ esancles. 
1-101. ~ af ~ Slrofelies. (a) Exc.pt as pr:ovlded In JlldfoD 

6-$15 of thi• Cider, ..eh- Federal a,sency shall de~lop 111 aa_eDC,7-wiM 
••Ito-alai fllstiae -..rau ... ..t fDrth In .ubsediou (bHel of dala 
..etloa dial ~ - eam- dilproportiooalely hlsb and ad
humaD healtb Ot envtrollmflntal eft'ecU of Its progruns. polides. and ICtlvitlea 
011 miDorfty populat!DDI aDd low-lnooma populations. The envlronmeut&l 
Justice strategy •haJJ list~ ~cl.es. planntns and public padidplllion p-. en~ and/r. n•Wmiklnp related to human health ot tba 
environment tbat should be revised to. at a minimum: (1) promote aufotg&. 
ment of all health aod IN!Viro.DIDlllltal .a&utes In IJeU with miDority popu
latlou and Jow·iDCOIIle populatioDS; (1) ttllSure ~tar public participation; 
(3) ~ l-.:11 aDd c!MCDII~db~Nlatlng to the health of aod envlrou-
1:-.1 d m'-t'ly-pop•W'-' ud low·lnoome populatlon1: and {4} idenlify 
diffi!natial p&llar'P$ of colliNmptioa ol natural resource.> amor.g minority 
populaticDS and low·IIICOme popalat!GM. In addition. the envltorunental 
Justa •ll'llleRY shaH l~~etude, Where •pproprlate, a timetable for undertaldng 
idaitifiDd norislous ud COII$i.deratiou of economic and aocial implications 
of the mvisicDS. 

{bl Wlthln 4 months of !he dete ol thJ.$ order. eacb f'ederal agency shall 
ideut!fy an lntemaledmlnistrath•e process for developins Ia environmental 
jus~Jce liU'ategy, and shall infcmllhl 'Working Group of the process. 

(c) \\'lthln G months ol the dde of thls order, each Fedel'l!l agency shall 
provi<U the Worklq Group 10o-lth an ouUlne of its proposed eJwironmental 
lmtloe ttrategy. 

{d) Witblll 10 111011tm of the date of this order, aacb Federal aaency 
Jball pro>'lda the Working ~ wid! Jl5 proposed enviroDJneatal tuettet~ 
strategy. 

(•I Within 12 mDDths or the date of this order. each F'ede111l agency 
sbal! finalize iu 811\'ircnmental justice strategy and pro.-lde e copy and 
.. oriuMl description of il5 strat~· to the Working Grouf. During the 12 
mcmtb period &om the date of this order. each Federa agency, as part 
Df ll$ environmental tust~ slrati!BY. shall identify several •pecifi~; projects 
tb8t c:aa be promptly uudertabn to 11dds'ess particular concerns identified 
duria& tile di!vel9pmen1 of the proposed Mn-irorunental justice strategy. aDd 
a scbedule for- imp1emea.tlas tba. protects. 

(fl Within %4 moulhs of the date of this order. each Federal .agency 
shall report to the Wcrldng Group 011 i!.s progress in ir:-:t~lementing Its 
agency·wide environmlllll8l justice strategy. 

(g) Federal qencios •hall pn:wida llddltional periodic r-eport• 10 the Work· 
lne. Group as requested by the Working Group. 

t-104. Reports to lhe PresMent. Within 14 mor>ths of the da:e or this 
ordBI, the Worldog Croup P-all submit to the President, through the Office 
of tbe Deput)· Assistant to the Pre=;ideol for Environmental Policy and the 
Office of tb" Assist-.nt 10 the Pm<idenl for Dvmostic Pelky. a report that 
deso-Jbes the implementation of this o.-d.,r. and includes the fin~! environ
mental ;ustice strategies cie~rib10d in 10eetion 1-lOJ(el of this ordN 

Sec. W. FEDERAL AGEHCY RESPOHSIBIUTJES FOI'I FEOERAL PROGRAMS. Eacb 
Federal asen~:y sbal! candUl:1 il$ programs, policies. and acti,·iti& that sub
stantially aff~t bUPl&D betolth or the etwironr.:ent, ill a mar.ner that .. nsures 
!bat •uct. Pl"OilraJUS, policies. lind actl.-itit>s do ><ot ha\'C :~·ro efi.,LI of cxduiling 
pcr~r.ms (indudin& populations! from pankipalion in. dcr.yir•~ P'~r<t>OS (in· 
dueling poj,u\allon•) tbc benefits cf, or ~"bi~>cling permns (inc ludin~ popu· 
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latiow) to diiCliminalion under, •uch programs. policies, and ar;tivitiP.s, 
because oCthelr race, color. or national origin. 

Sec. 3-3.1UiSEAACH, DAfA COll£CTIC*. AIIO ANALTliiiS. 

3-.30:1:. Human Health and Env1n:tn.m8llfa/JlP.search and Ana.lysis. (a) Envi· 
ronmental human health research, wbenavar practicable and appropriate, 
ahall Include diverse aep.enls or the population in epldemiologial and 
clinical studiN. Including segments at hlgb risk from environmental hazards. 
such as minority populallons, low-income populations and workers who 
may be exposed to sutietantlalBnvlmnmeutal iiazilrds. 

[b) EllvironmentaJ human health analyses, whenever practicable and appro
priate, thallldelitil'y multiple and cumulative exposures. 

(c) f'edeml agencies ahall pro.ida mh1ority populations and low-income 
populations tbe opportunity to comment on the deVBlopment and deslgn 
of research strategies undertaken plUSuanl to this order. 

3-302. Human Healtlr and Environmental Oota Collect.i~n and Analysis. 
To the ext11lit penni!leq by existi.QS law. including the Prh•acy A~. as 
amended {S u.s.c.·lllldloll $52a):. {a) .m Federal agency, whenever prac· 
ticable and appropriate, shall col:t.ct, maintain,. and analyze infornuotion 
~ssessing and comparing environmental and human health rlska borne by 
populations identified by race, national origin, or inccme. To the extent 
practical and appropriate, Federal agencies shall use thb information to 
dl)tennine whether their progJ'BrnS, policies. and activities h~ve disproportion
ately high and adverse buman he.lth or environmental effects on minority 
populations a.11d low-Income populatio.IU; 

(b} In connection with th11 development and !mplementatlon or agency 
strategies io sectlon 1-103 of this order, each Federal agency, whenever 
praciJCilhle and appropriate. shall =Uect, maintain and anal~ lnfor.nutt:ion 
on the race, national origin, i.Dt:ame level. and ether rvadlly accessible and 
appropriate infurmatloa .for areas sunou.ndill8 l'aclllties or slle$ «xpec:tltd 
to have a substantl&l environmeota!, human health. Ql economic eflec:t on 
the surrounding populations, when S'-lcb facilities or sites become the subject 
of a ~ubslantial Federel environmentel administrative or judicial action. 
Such in!onnalion shall be made available !O tbe public, unless prohibited 
by law; and 

[c) Each Feden.l agency, wbentrVer pract!c.ablo and appropriate. shall col· 
teet, maintain, and analyze informatica on the raco. national origin. inCQme 
level. lllld other rNdlly accessible and approprl1!11 information for areas 
surrounding Federal fadliUea that are: {1) subjoct to the Mportlng require
ments under tbe Emerpoey Plarmi!J3 and Community RixJ,it-to-Know Act. •z U.S.C. section 11001-110$0 as mandated In Executive Order No. 12858: 
and {2) ~eel .to ha . ....e • IIUbstantial environmental, human health, or 
economic affect on slll'l'OUndtng populations. Such !nfcmalton shall be made 
available to the public. llDless prohibited by !aw. 

(d) In carryln& out the responsibilities in this section, each federal agency, 
whenever practicable and appropriate. shall sh.aro information and eliminate 
unneOOSSMY duplication of efforts thmush tbe use of existing data systems 
and cooperative agrwments among Federal agencies and with State, local. 
and triba1 governnumts. 

Sec. 4-4. SUBSlST£NCE CONSUMPTIOI'I OF FISH AND WILOUFE. 

4->Wl. Consumption Pattem11. ln order to usist in identifying the need 
for ensuring protectign of populations with differential patterns of subsistence 
ron.rumplion of fish and wlldlife, Federal agencies. \11benever practicable 
acd appropriate, shall collect, m"intain. and analyze information on the 
consumption patterns of populallons who principally rely on fish and/or 
wildlife for subsistence. Federal.agendi:'S' shall communicate to the public 
the risks of those consumption pattertts. 
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4-40:1. Glllclaflc.. Fed~nl agencl•, whonevllf practicable and approprlata, 
shall wort. In 1 coordinated DUinner to publish suldance reO.ec:UDJ the latest 
scientific IDformatlon available concerning IQetbods for evaluatln& the hum.n 
bMith rlskl Msoclatad wtth the c:on.eumplloa of pollutant·bealtng fish 01 
wlldllfe. Aaeucles shall mnslder JUcb guldane& in developing their polic:lN 
lll.drul ... 
Sec. 1-6. PUIUC f'AIImCPATIOII AND ACCE$$ TO INFOAMA110N. (a) The p11blk: 
~a.~y 1\lbmlt I'IICOIII.:IWlldatio~ to Pedaral agePCies nlatlq to the iDe;:arpOl'l• 
tioD of environmental jllltl.CII priDdplat IIIlO Federal asaacy pl'OSI'aiDS or 
pallet•. Bach Fed81'11 apacy abH convey such recommendations to the 
Workl111 Grou.p. 

(b) Bach Pedenl qac:y may, whenever practicable and appropriate, trans· 
late crucial public dOcumenta.; notices, and hearlnp relatlna to hUJIII,Il health 
or the environment ror llrolted English speeliug populations. 

(c) Eacb Federal qency shall work to ensure that publle documents, 
not-ices, IJld hearl1185 relating to human he-alth or the environment are coli· 
cue, under$1.andable,Pd readil)' lt:¢fi&ible to the public. 

(d) The WIH"kl.ng Group shall hold public meetings, as appropriate, for 
the purpose or fact-finding. reeelvlng puLiie c.omroeniS, and conducting in· 
quilie$ conc:lllflllng environmental justice. The Worlclns Group shall prep><re 
for public reYiew a summary of the comrne111~ and recommendations dis· 
cussed at the public meeiiiiS$. 

See. 1-8. GENERAL PI'IOYISIOHS.. 

6-&0l.IIIISpoMibility for Agency ImplementaUon. The bead of each Fl!deral 
agency shall be responsible for ensuring compliance with th!J order. Each 
Fedaral &gency shall c:ouduct intem•l reviews ancl tab •ucb other lteps 
u m•y be necessary to monitor compliance with this order. 

IHi-O:t. Executil-e Order No. 12250. This Executh•e order is Intended to 
supplement but not supersede b«:utlva Order No. 122SO, which mquires 
conJistentlllld elfec:tivelmplemen!Jitlon or various l•w, prohibiting d.iKrimi· 
natoty practiees In programs I'IK:eiving Federal financial assistance. Nothing 
herein shall limit tb.e effect ur mandate of Executi,·e Order No. 12250. 

11-1103. Executive Order Nc. 12875. This Executh·e order is not intended 
to limit the effect or mandate of Exee1•tive Ord1>r No. 12875. 

~04. Scope. for purposes of tbi~ orde~. FedPra! agency mca:Js any acency 
on the WorkinJ Group. and such utbe: agcn~.:ies II$ may bP. designated 
by tho President, thll conducts any Fedeml program or acti•·ity that Jubstan· 
tially affects hn.n1an be.llh or the environroe11L Independent agenr.i&S a1"8 
requested to comply with lhe provisions of this order. 

11-1105. PeliUons for Exemption~. The bead of a Federal agency may I>etition 
the President for an exemptloq from tho ri'Cjuirt~ments of this order on 
the grounds that all or some of the peli!iCJning <>gt:'n~:y"s prog•ams or activi!ies 
should not be sllbjee!lo the roq1•irements oftllis order. 

6-&06. NCJI.h'f. .1\m,.riccm Pros,-oms. Each F&der&! ·'!I"""Y ""Ptm~ibility r;;ot 
fonb undtot this t>rder ~h~ll apply equally to !l:ati•·e American programs. 
In add;tinn, the Department of the Interior. in coordination with tbe WoriJng 
Croup. and. after c:ons11ltation with tribal leaders. ~hall coordinate steps 
tc be t~bn purs!.laJll lo th!s ordc<r that address F~d.,ralfo>·rt•r:t>gnir.l'd lndiRn 
~~- . 

6-GDi. C.astt. tia]n~s o1hr::'\,•ist· p!·u•_-ja.lt·d by t~i\.,, Ft'"d~r.;tl 1•g•:~·H .. it:~ :-;~ali 
•·~~ume Ibn finnn.;:ial qosts ,,r c:om~•t) ing with thi~ urd"r. 

6~08. General. F(odcral &gl'nCi£1s shall i:llplt~r..r·nl this order r:ousislenl 
with, and to the extent perrn;u~ by, existing law. 

r.-&09. /udiciCJI R<"'il'"'· Thi$ t.ordor is inh•rod<•<! (:::!y !{• i:nproH• till' h>lt!,llal 
m11unR""'''"' of th" cxP.cl!th·e t.ranr:l' 10:1d is nnl !nt~ndod to. nor does it 
c:n•atr• ~n} ri~!JI. Uf!ll¥-lil. "' tr11" r"'~pon5ibilit~·. s-.J!>SI;.nth·e ••r r>rm:~>dnral. 
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Comments and Responses 

enforceable at law or equity by a ~rty against the United StaiN, Its •gencies. 
lis officets, or any person. This otder shall not be construed to aeate 
any rlgbt toJudidal review Involving the compll&nca or noncompliance 
of the Unite States, ltll agenciM, Ill officers, or any other person wltb 
thls order. 

TiiE WHlTE HOUSE, 
February H, l99f. 

Editorial - Pl;ll' the -nlldum thet was coaCWTeDdy ;...,oo;~ OD Podml tBY~nmeatlll 
.PhltPUI re:iltm, - ilslle No. I oi!M W!lfkly Compilalion 11/ .PN&ulc!nlia/ Ddcum•nl.l. 
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Responses to Comment Letter C036 

Section 8 of the EIS contains a comprehensive list and overview of qualifications of the EIS authors and 
technical contributors. 

2 The SNL/NM Withdrawal Area, which includes all of the DOE and U.S Air Force (USAF) Withdrawal 
Area, is located within the Cibola National Forest. The area has been used by the DOE and the USAF 
primarily for weapons testing, but land withdrawn by the DOE is also used for research and development 
missions and training. The USAF also maintains testing and training activities in the Withdrawal Area. 
Past and present use of the area has resulted in environmental restoration sites and in unexploded ordnance 
of unknown quantities. 

Recommendations for long-term future use of the land within the Withdrawal Area have been developed by 
DOE, with cooperative input of the EPA and the New Mexico Environment Department. Recommenda
tions took into account the existing known environmental restoration sites within the Withdrawal Area and 
their current status in terms of permitting, characterization, and cleanup efforts. Costs and technologies 
associated with cleanup levels were also considered. 

These recommendations are used as a decision-making tool for ongoing environmental restoration opera
tions. One of these recommendations is to classify the Withdrawal Area as a recreational site for purposes 
of future use planning and determination of appropriate cleanup levels. However, this will depend on the 
status of environmental impacts and environmental restoration in the area. Future missions are likely to be 
associated with long-term institutional controls which will remain in place for the foreseeable future. As of 
February 1996, no actual future use plans had been developed for the Withdrawal Area and no change in 
land use was expected in the foreseeable future. 

DOE's Draft Environmental Assessment of the Environmental Restoration Project at Sandia National 
Laboratories/New Mexico (DOE/EA-1140) (DOE 1995h) lists 157 potential cleanup sites at SNL/NM. 
The specific site locations, contaminants found at the ~ites, and proposed methods of treatment can all be 
found in this document. Briefly, DOE proposes to conduct site characterization and cleanup, using a range 
of treatment options, in compliance with applicable laws and regulations. DOE estimates that the cleanup 
activities would continue for approximately 10 years, beginning in FY 1996. 

The Chemical Waste Landfill (site# 74) also detailed in the above-cited environmental assessment, is 
located in Tech Area V. It is about 83,000 square feet in area; contains various types of waste, including 
volatile organic compounds, radionuclides, and metal debris; and would be treated using removal, decon
tamination, excavation, and capping, among other possible treatments. 

The comment appears to refer to "risk assessment" in the sense typically used to determine cleanup 
requirements for closure of an existing hazardous waste disposal site. Because the project has not yet 
resulted in any environmental contamination and is not expected to produce extensive quantities of waste or 
other potential environmental contaminants, this type of assessment would be of minimal value for purposes 
of the EIS. The EIS focuses on effluents directly associated with the production and distribution of medical 
isotopes and estimates the quantities of radioactive waste that would result. The components of the waste 
that would be generated during medical isotope production are identified in Section 5.14 of the EIS. 
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Any radioactive wastes generated by the production of medical isotopes would either be disposed of at a 
DOE-approved facility within the generation site (in the case of the LANL or INEL alternatives) or 
shipped to an offsite DOE approved facility (in the case of the SNL/NM and ORNL alternatives). The 
impacts of waste disposal would be evaluated by a risk analysis for the ultimate disposal facility, in 
conjunction with other wastes to be managed at the location. Because the medical isotope waste would be 
a relatively small fraction of the waste disposed at any site, the consequences of such disposal would 
likewise be small by comparison to the total, or to any regulatory standard. 

4 The medical isotope production process and wastes resulting from the process are not expected to have 
any reasonably foreseeable impact on the quality of water in the unconfined aquifer at SNL/NM. There 
are no discharges to the environment of liquid effluents from the process, and any liquid wastes would be 
treated and converted to a solid form before disposal. Additional water use by the reactor for cooling 
represents about 3% of the current water use at SNL/NM. Although withdrawal of this water from the 
aquifer might have some local effects on groundwater flow, it would not be expected to substantially alter 
the overall distribution of pre-existing contaminants in the unconfined aquifer or to affect water quality on 
a larger scale. 

5 The Department has attempted to actively involve and respond to the public in the NEPA process for the 
proposed Medical Isotopes Production Project through the public scoping meetings, public comment 
period, and public hearings held during preparation of the EIS. The Department's public involvement 
efforts for the proposed project are discussed in Section 1.4. An analysis of environmental justice 
considerations is provided in Section 5.21. 

6 Current waste management practices at the alternative sites are described in Section 4, and management of 
wastes associated with medical isotope production are addressed in Section 5.14 (treatment and disposal 
of process waste) and Section 5.11 (transportation). As discussed in Section 5.14, solid radioactive or 
hazardous waste from the process would be stored temporarily at the process facility to permit decay of 
short-lived radionuclides, following which it could be further compacted to reduce its volume (depending 
on the waste composition and capabilities ofthe facility). Liquid wastes would be treated and solidified to 
immobilize the hazardous components before disposal. 

After the decay period and treatment, the wastes would be packaged in appropriate containers for ship
ment and final disposal. In the LANL and INEL alternatives, the waste would be disposed of onsite, 
whereas the SNL/NM and ORNL alternatives propose to ship wastes to an offsite disposal facility. All 
shipping containers would meet applicable DOE or DOT requirements for onsite or offsite transport of 
radioactive materials, respectively. The final form of the waste and its disposal packaging would be 
determined by acceptance criteria at the receiving disposal facility. The criteria are designed to ensure 
that the facility meets applicable regulatory standards for disposal of potentially hazardous materials. 
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Letter: C037 

7 

8 

~O'l.etrY 
Jaauary 10. 19915 
Pagel 

Author: Senator Jerry T. Twiggs 

1'111: U.S. cumu1y-. Ill) ckJmcstic 'IUpply of the n101t wi4cly IIXd. medbl ~- ,.,.. 
I.dabo PDF ruc:ror em supply LOOJ cf the dmaeltic demaDd b Mc-99 ...a arlit bavc mco=s• 
prodUc1ian Cll*iLY for dac ~of M,o-99. 

The INEL 't PBF ~ ia cJady a. =lmLllop:alty SllpCtiDr cbaU:e tor iaoiDpc 
pradUcfbl witb mil:1bal ~ ~- 'Idaho' • 10111 biiiOf]' M tbe wurlci leada' 
ia ~be 1DII.fl:riM ~ .maD:: it ickally IIUirc4 for ttae JIEO.i=. 

SUpport for tbll projcd both on a localllbd rtate ~I illtn'ml. DowaiZUII of INa 
projects lltld pcrBODIIc:l Ullb it ~ dJJt =w mislionl an: caDI to llllW; IDd aplnd. 
ailltiD& ~n~~e •. 

DOE iJ.1ri:DI:b to priviDB lbe ilolope prodoc:licu. pn;llmQl· .IBTC'!J pliiiCIC 30 year lase 
of the PBF n:actm puts tile privatf.zukm piJ.Il imo drect immediately. No lldt&r &cleral JnissioJm 
will iiDd'l:le with tbe ~of Mo-99 ~ at !be PBF, unlike ~ of tbe other sttes 
uPf~. 

The INmaoiUrlm uped5 of tbc combiPed Nlllio.aal Ceamr :fer BNCl' and tbe i.Jotopc 
prodactioa projcc:t mlkl:l ibc JNln.,'s PBF lhr: 'baa&b down wima- for tbc utioD a well as the 

State of Idaho. 

Aftl:r col:lliderbJI tile !oMa- 1tart41p IXIIIts, DIWIIilm compaDllil~ mJ 'tec:b.Dolotbl 
supc.rlority, i! is dear rba JNEL'• PBP as ., 1cJP:a1 mmc of !be UDitl:d Slatl::$ Mo-99 proctuQion 
ICillfCe. 
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Secmary 0'1.-ry 
JJDIW)' 10. 1996 
f'llFJ 
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Author: Senator Jerry T. Twiggs 
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Letter: C037 Author: Senator Jerry T. 1\viggs 

Responses to Comment Letter C037 

Comment noted. 

2 Comment noted. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is investi
gating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that other 
reactors under consideration for this project may be usable for BNCT. If the Department decides to 
proceed with a production alternative for this proposed project, it would welcome a proposal from IBTC 
for dual use of the reactor facility selected. 

4 As shown in Section 5.22, the estimated cost to prepare the INEL facilities is $2.4 million less than the 
closest alternative (the preferred alternative), and the estimated time to prepare the INEL facilities for full 
production is tied with the preferred alternative. 

The uncertainties associated with the estimated cost of the INEL and ORNL alternatives are higher than for 
the LANL and the preferred alternative. Cost estimates (including uncertainties) will be an important 
factor in determining which alternative to pursue for the proposed project. This comment will be provided 
to the decision maker for this proposed project and will be given due consideration as the Department 
formulates its decision on the project. In making its decision, the Department will also consider factors 
such as the environmental impacts of the alternatives, national need for the medical isotopes, production 
schedules for each alternative, and other important factors. Since the Power Burst Facility (PBF) is one of 
the alternatives analyzed in detail, DOE is free to select this alternative to produce Mo-99. The 
Department's decision will be documented in the Record of Decision. 

5 The Advanced Test Reactor (ATR) was evaluated for the proposed project and was dismissed for the 
reasons cited in Section 3.4.1.1. The Department is proposing to establish a backup to the existing 
Canadian supplier and does not believe that it is necessary to establish a backup to its backup. 

6 If the decision is made to pursue this project, the Department would act as a backup to the existing Cana
dian supplier. All the alternatives would have the capability to produce at least 100% of the current 
domestic demand for Mo-99, but the goal of the proposed project is to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community, not to produce Mo-99 for export and compete in the 
worldwide market for Mo-99. 

7 The IBTC has not made a formal proposal to the Department regarding the dual use of the Power Burst 
Facility (PBF). Therefore, the Department cannot say for certain whether operation of the PBF would be 
conducted privately (by IBTC) or by DOE. 

8 It is possible that the Annular Core Research Reactor (ACRR) could be diverted to support defense 
missions in case of a national emergency. However, the Department has determined that the probability of 
needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from 
consideration. 

9 Comment noted. 
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Letter: C038 Author: William J. Berry 

2 

3 

WilHam J. Berry 
2660 St. Charles Ave. 
Idaho Falls, ID 83404 
208-523-4183. 

Mr. Wade Carroll, MJPP-EIS Document Manager 
U. S. Deparunent of Energy 
Office of IsotOpe Ptod~etion and Distribution, ~ 70 
19901 Germantown Road 
Germantown. MD 20874 

Dear Mr. Carrol~ 

Ftbruary 2, 1996 

Upon further review of the MJPP-EIS copy I was provided at the Idaho Falls hearing, I have the 
following additional comments. 

I do not understand the reason research reactors using highly enri~hed uranium (HEU) would be 
transition to the ut~e of low-enriched uranium (LEU) fuel. The only possible reason I can think of is 
that DOE is concerned that using HEU is contnuy to supposed Department non~proliferation 
paHcie11. Whatever the reason for the tllUlsition, DOE should perhZ~pS consider that plutonium is 
unavoidably produced in reactorS using LBU and, in fact, is the elemeot responsible for much of the 
energy at the end of the fuel cycle. ConsiderinJ that the genexal public enoneow~ly believes the 
"sound bitew that plutonium is tbe mo$t toxic substance known to man, DOE may be faced with a 
greater problem managing the spent fuel from a. reactor using LEU and seems to have little 
justification for the transition in fuel type. 

I am also confused as to why low-level wastes (ILW) from the prefmed alternative would be 
IT3Dsported to the Nevada Test Site (NTS) when LLW from the Omega West Reactor alteroative would 
be managed at Los Alamos National Laboratory (LANL). LANL is much doscr to Sandia than the 
NTS and apparently must have the capability to manage the LLW. Is this a means of avoiding the 
controversy of tratJsporting the UW to LANL through Santa Fe? Once again the Power Burst 
Facility appears to be more favorable than the preferred alternative as offsite transportation of targets 
and LL W would not be ~uired. 

The EIS also indicate!> that DOE prep~ an Enviromental Assessment (EA) for implemention of the 
preferred alternative and determined that llll EIS was necessacy based 011 tbe EA and public 
comments received. The llltematives analysis under the National Environmental Policy Act is 
intended to be impartial and one might question whether the analysis in the MIPP-EIS met this 
criterion or, alternatively, if DOE prepared an EIS in support of a predetermined outcome. Sevenl 
portions of the impact analysis, i.e. tbose portions where the preferred alternative is clearly not the 
environmentally preferable alternative, suggest that DOE indeed has a predetennined plan and the 
ElS was prep111ed to go through the motions of complying with NEPA. 

Please consider tbese comments in preparation of the Fmal Environmental Impact Statement. 

W~~ 
William 1. Bf{;y- / 
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Responses to Comment Letter C038 

The commentor correctly points out that plutonium is "unavoidably" produced in reactors using low 
enriched uranium. The amount of plutonium produced in research reactors, however, is a minor fraction of 
the amount of fuel used to power those reactors and is nominally less than that needed to produce a nuclear 
weapon. The amount of highly enriched uranium needed to fuel many research reactors, however, is above 
the amount needed to fabricate a nuclear weapon. Moreover, use of plutonium in a nuclear weapon would 
require the extraction of the material from spent fuel through a process known as reprocessing, a compli
cated procedure. Highly enriched uranium can be used directly in the fabrication of nuclear weapons. It is 
for these reasons that, since 1978, the United States has sought to minimize and eventually eliminate the 
international civil commerce in highly enriched uranium. This policy was restated in President Clinton's 
Nonproliferation and Export Control Policy issued on September 27, 1993. 

The majority of foreign research reactors using U.S. enriched fuel have agreed to convert to the use of high 
density low enriched uranium fuels, developed by the United States as part of the Reduced Enrichment for 
Research and Test Reactors (RERTR) program. This program is also proceeding with the development of 
low enriched uranium targets that will enable research reactors to economically produce Mo-99 from low 
enriched uranium, as opposed to highly enriched uranium, further reducing international commerce in 
weapons-usable materials. It is expected that the majority of foreign reactors will make use of the new low 
enriched uranium targets once they become commercially available. 

The DOE has over three decades of experience in transporting and storing spent nuclear fuel and targets 
containing both enriched uranium and plutonium. Several recently completed environmental impact 
statements verify that the management of these materials can be safely accomplished with only minor 
environmental impacts. 

2 The low-level waste disposal facilities at LANL are only approved to dispose of waste generated on the 
LANL site. They are not able to accept materials from other facilities including other DOE facilities such 
as SNL/NM. The closest DOE-approved facility able to accept the small amount of low-level waste that 
would be generated by medical isotope production at SNL/NM is the Nevada Test Site. 

3 The Department had previously proposed to conduct the Medical Isotopes Production Project using the 
Chemistry and Metallurgy Research facility at LANL and the Annular Core Research Reactor and Hot Cell 
Facility at SNL/NM and issued an environmental assessment on this proposal. Based on the environmental 
assessment and the comments received, the Department decided to prepare an EIS. 

The Department has not decided if and where to conduct the proposed project and believes that the EIS 
provides a fair representation of each alternative from which the decision maker will choose. 
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Letter: C039 

1 

Author: Robert H. Multhaup 

FOUR HILLS VILLAGE HOMEOWNERS ASSOCIATION 

Mr. Wade C11rro~ MIPP-EIS Doc:umeot Man11ger 
U.S. Department of Energy. NE-70 
19901 Germanrowu R08d 
Geroumtowu. Marylaad 2!0874 

Dear Mr. Carro~ 

Snbjec:t: MedJeall.otopes Production Proj~t 
Molybdenn.ul-99 aod Rel11ted Isotopes 
Draft Eaviroamental Sblteme•t 
December 157 1995 

After can=ful r~iew of aubjeet EL_~ we find no sipif"~e~~nt impacm or issue~ 
auoclated with the subject program. In fact, we find several positive facton in your 
c:hoiee to locate aueh a facility at Sandia NatioDal Laboratorin aad lAs Alamos 
Natio-1 I.aboralories. First. the aonlllar core research reactor at Sandia 
Labontories i• a working reactor. Th1l1bould mean eousiderable sut"dy ID. tb.e C'Oit 
and sekedule estiroates over the otber pos11ible choices. It abo means taat thia 
preferred loc:atioa P6nld cet into beneficial pmduetion earlier thaa the other 
possibilities. This Is a very worthwhile gottl111iuee tb.e .rather old Caaadiao reactor, 
producing medical isotope&. could be forced out of servke at lillY time for repain. 

Aaother po~itive factor is tbai: thi! prov\cles 11.11 opportuaity for the two Laboratories 
to partieipate in a cummereial operation rather th- a n~ilitary operatioa and a 
boslness that ~ouW. ia the future. lead to spio-off or a-dated ba•ID.eues in the 
greater Albuquerque a.re.. 

I ani writiag on behalf of the Four HlUs Village Homeowners• Aallocilltion. There •re 
slightly over 1100 home~ in Four Hills Villqe and we are the cl011est non-military 
residential neighborhood to tb.e Kirtland Air For~ Base aad one of the d011e1t 
residentiltl areas to Sawlia'a Teehnkal Area V whel"e the reactor aad .bot cell are 
\oeated. While the normal business of tbe Auo&::iatioa is de)egated to an elected 
Board ofDirecton,. we were 11ble to put tbia matte.- before the entire membenblp at 
oar Annual Membenltip meetieg on .1-11ary 11, 1996. I am pleiiiK'!III to report tltat 
tbe geaeral mem ben.bip nlllllli ... uasly supported the iolltallatioa of the i.otopes 
production program at Sandia awl LIM AlamO&. 

P.O. BOX 13611 • ALBUQUERQUE. NEW MEXICO 87192-3611 
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As one of the m011t likely ilnpacted aeighborboods. our eonelusion that the prograiQ 
oll'en no slgnirH:ant risk to the publie, aad the general strong anpport of the 
residents of the Village are facton tbat we b.ope will be taken into auount in DOE's 
decision on tlli1 matter. Tbis is a highly coDUD.eJldable project and we eaco11rage tbc: 
conversion or the Sandill reactor froe a weapollt miuion to a medi~l iiOtopes 
production miiSion. 

Sincerely, 

~~ 
Robert H. Mnlthaup 
President 
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Letter: C039 Author: Robert H. Multhaup 

Response to Comment Letter C039 

Comment noted. 
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GREGORY E. ROMRIELL, O.M.D. 

~}/v,, ~~~ 

~~ ;;<.L_ ~ .1-;f ?~-~~---!' ~~~ 
() ~ . 

P-'l~ ~'..i:..;_ ._9 ~;.,~ -,P"'-"--.c? -r_:./.....-t_.~~ 
,,/ -~ 

~(A.. dc~~~A-•-<:1"'!~ ~ _,.x:.A__.,..,...._ ~~~ 

A.-~ '~ ~.-t.~. v~..:. __ -tJ...-..;-.~--e _.,..:_ &<-<--._ 

(."< • ......._ • 7}_, »~ AJ.£-u-.h-~ ,.x--~..1 .-4-1'~/ ~ _ _,....,__ 

~~"'- C-.c:>r·.-v·rn-<-<-·H..X....J- ~ .X./~~ "'Q ~ ~~ /4~ 
a-lic.;;_.,_c.-<_ c-_.._ .... l ~~ ~'-<> ~~ .,~~ 

;;C¢ a--•·"-·:fd< ..... ~~(} _,,..,._, .. ~ ( 0.6-vt~~...f(f 1 ·n.c=..c ~ 

.-'Gk-71v\L .-l'lC'<.--.:J .--;,·tA! .. e~~-.,( -~..1--e_. ~-.......L-A-A; ~t --y;-u-..f ....... "c-<=~../ 
f.. 

A~<.."'~ i, .. ~..-'L- Cf<-"""- ~s.-~: .. "'"-<>7 o-1 7:.-t£.-a.Zi.-:..__ C.·a--~-c..c---,_ 
(.; ,: -7 // ,~· / 

~~~-:rfl/cL~~~~~~ 
~ -. ..e~-,~ ~' YL .A-4.-<-..- oU-v~_.-<?4f"4''l.~/l'vf "'/, ~~~-/,'-<--<---< 

,_,. .. ..... 
/--'---4--"..-o ~-1.. 1'1.-t--'--<:'-·.t.e <X'l _L .• ;-c-<---t.<"' '-!.· ,;.,...,_ 7J-<- u~/l~< 2-u-rt-Jd"' u <i ( 
T a..-J.J~"J ·*.A._;., IY'-o-":.--..A: ~-v.,...,.-a- ,~~---- -~~'-<-- r-:-- 1"..;._.._·_><-~~1 

" ' • • • lie. -/--
/,.,_j-f)--,_./2. ·-Fca.....,, ~-a-~- ~.Lz,l ... -"<...(,_ ot:..:: -:r>-.-e· !-""-· 'j""''""-(J ~ 

....,,u~ j_.,_,.A ..... ~ /Lct-.......... e f,l;...f-v.~--~ .4-·:u--~-<i~-rf t~-..,~,.-G-£-4:.-=:;7 
- - 0 

.•v•<--'t... j .... *- .. t,;; ~a~ /L..U.\_.f...y 7C:ttr..a-:t --...zL--<... ~./:U /2~ 

,:~~ (//h·r. •.• ,__r;:i_ ~~ /J.-~ -~;~ t-~rz. -?'YL.( I .:'4~--<'( 
48-44 V~L.LOWGTONE CHUBBUCK. LCAHO ~201 TIIS~HONIIt 23"'7-84:!!10 

Comments and Responses 2.119 Volume II, MIPP- EIS 



Letter: C040 Author: Leslie Romriell 

3 

GREGORY E. ROMRIEL..L... O.M.C. 
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Letter: C040 Author: Leslie Romriell 

Responses to Comment Letter C040 

Comment noted. 

2 The Department has not yet made a decision regarding if and where to conduct the proposed Medical 
Isotopes Production Project. The Department's decision on this project will not impact the other isotope 
production activities that are currently conducted at the INEL. 

3 The proposed Medical Isotopes Production Project would be a new project and is not currently being 
conducted at the INEL. As stated above, the Department has not yet made a decision regarding if and 
where to conduct the project, and the Department's decision on this project will not impact the other isotope 
production activities that are currently conducted at the INEL. 
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Letter: C041 Author: Don and Elaine Mangum 
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Letter: C041 Author: Don and Elaine Mangum 

Responses to Comment Letter C041 

Comment noted. 

2 The EIS evaluates the potential impacts of the proposed Medical Isotopes Production Project at various 
alternative sites, including the INEL. Possible treatment facilities that might operate concurrently yet 
independently of the Mo-99 mission (such as boron neutron capture therapy) are not part of the 
Department's proposed action or stated purpose and need. 
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Author: Paul Kasten 
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Letter: C042 Author: Paul Kasten 

Responses to Comment Letter C042 

The criteria for identifying the reasonable alternatives are presented in Section 3.1. Each of the criteria 
had to be met before a facility was considered to be a reasonable alternative. No weighting factors were 
applied to the criteria. 

The reasons for identifying the preferred alternative are presented in Section 3.3.1.1. 

2 In addition to the analyses contained in this EIS, the Department will consider other programmatic 
factors, as appropriate, in making its decision on the proposed production ofMo-99. The rationale for 
the Department's decision will be documented in a Record of Decision that will be issued following 
completion of the Final EIS. The Record of Decision will be signed by either the Secretary of Energy or 
the Director of the Office of Nuclear Energy, Science and Technology. 
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Letter: C043 

COMMENT 

ON THE 
U.S. DEPARTMENT OF ENERGY 

DRAFT ENVIRONMENTAL IMPACT STATEM:ENT 
FOR THE 

MEDICAL ISOTOPES PRODUCTION PROJECT 

PLEASE PRINT CLBAJU.Y 

Author: Uri Gat 

NAI'v!E: 'U r ; if-f.!( 
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Letter: C043 Author: Uri Gat 

Response to Comment Letter C043 

Comment noted; changes have been incorporated throughout the document as appropriate. 

Comments and Responses 2.127 Volume II, MIPP - EIS 



Letter: C044 

1 

Volume II, MIPP- EIS 

COMMENT 

ON TilE 
U.S. DEPARTMENT OF :ENERGY 

DRAFT ENVIRONMENTAL Dv.IPACT STATEMENT 
FOR THE 

MEDICAL ISOTOPES PRODUCTION PRO.JECT 

Author: Robin Seydel 
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Letter: C044 Author: Robin Seydel 

Response to Comment C044 

The purpose of the public hearings is to present the results of the environmental analysis to the public and to 
obtain public comments on the content of the Draft EIS. 
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Author: Susan Diane 

Moly 99 hearfng «:;ommen1s 

As a citizen living in Albuquerque, and a representative of the Water 
Information Network, f would like to make comments on the public 
health factor of having a nuclear reactor running 24 hours a day near 
our city of 600,000 people, and the financial costs of this project to 
taxpayers. 

You may remember that back In December of 1994, a DOE spokesman, 
Dr. Cherles Massey, actually said that operation of the isotope 
reactor will definitely "add unfortunately" to the background lever of 
radiation in our environment here in Albuquerque. The Environmental 
Impact Statement also confirms this and states there are already 8 
other hazardous sources of radionuclide pollutants at the Kirtland 
AFB/Sandia National Lab complex. 

Ll\l"ing near the lab, I find this extremely alarming. The Albuquerque 
area has a hlgn level of radioactivity from past above ground nuclear 
weapons tests. aecidental nuclear reactor leaks, undocumented 
accidents with lab plutonium. and leaks Into the ground. 

Before a decision can be reached, there must be more discussion of 
possible Ill-health effect and the nuclear waste that will be 
generated if this project Is aflowed to happen. SNL has no authority 
for permanent storage or disposal of radioactive wastes, LLW or 
spent fuel on site. 

Nuclear waste wilr therefore be shtpped through our city of 
Albuquerque, and destined for Nevada. Let us dlscusa the 
radioactive materials transportation route and identify communities 
at risk from potential transport related impacts. Have there been 
contacts made with local governments and community organizations 
along those routes? Travel in or out of SNL requires transit through 
residential neighborhoods along Gibson, Wyoming, Eubank Boulevards, 
or, Broadway south of Rio Bravo if the Kirtland Base south exit is to 
be used. Have the communities been told of this potential risk? 
Have any contacts with residents or their representatives been 
made? 
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Author: Susan Diane 

The Moly 99 EIS fails to effectively lmplement both the spirit and 
letter of the Federal Executive Order on Environmental Justice and 
falls to recognize the diversity of the communities in close 
proximity to identified sites and indicates no effort to dlrectly 
invorve those communities in project-related plannlng, assessment 
or any form of direct dialogua or communloetion . 

I call for a full EIS to be done including an assessment of toxJc 
chemicals found In Albuquerque known to synergistically react with 
radioactivity and therefore weaken our resistance to other diseases. 

We citizens are not ignorant of the fact that toxic chemicals are 
being released fnto our ai.- and water with Intel releases. rncreased 
air operations at the expanded airport, and past hazardous rncidents 
at Kirtland AFB/Sandia NL. 

My primary concern Is for the people living in tne Arbuquerque area. 
yet another reason to stop this program is that oltlzens tax dollars 
wm be used to subsidize MoJy 99 production. This is simply 
corporate welfare. SNL and the UNM School of Pharmacy plan to 
operate this nuclear reactor for a private firm. Th1s publicly owned 
reactor would produce medical Isotopes which would be sord by a 
privata pharmaceutical supply company to hospitals. HospJtars could 
then charge our insurance company's a subatantial price for the 
OOEIUNM isotopes. Taxpayers will also pick-Yp research and 
liability cocts for accidents at the nuclear reactor. It is vary 
convenient that a private company can escape liability when a 
government agency rs involved as a partner. The start-up coat of 
thla project is $34 million and an additional cast of $12 million per 
year. In this trme of sooial program cuts, I don•t feel this Is the 
proper use of our tax doUars. 

But as 1 have already etated, money isn't my maln concern , It ls the 
health of those of us living here. 

The citizens of Albuquerque and Isleta Pueblo have fought against 
radioactivity being dumped in our sewer system. We certa.lnly do nat 
went radioactivity released Into our air either. 

Comments and Responses 2.131 Volume II, MIPP- EIS 



Letter: C045 
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Author: Susan Diane 

A 1994 study of Bernalillo County white female breast cancer 
deaths, by epidemiologist .Jay M. Gould, found a 26.7o/o mortality 
increase over the past 30 years. Gould says New Mexico has the 
highest, 31°/o increase of any state in the Union. Interestingly, the 
DOE chooses not to recognize the Gould research nor his conclusion. 

Besides being corporate welfare, this project is great PR for the 
labs. Sandia NL can now state how wonderful they are in helping the 
health of citizens, while making them ill in the first place by their 
continuing nuclear weapons work, the real reason tor the labs 
existence. We are not fooled by this PR campaign, as you bring up 
medical doctors to site the needs for Moly 99. The supply frorn 
Canada is not a problem, that is a false statement. 

I do not want a nuclear reactor running 24 hours a day, vvilh a 
possibility of an accident occurring. The reactor in Canada has been 
sited 150 miles away from Ottawa. while here in Albuquerque the 
reactor,presently shut down, but proposed to open, is In our 
backyard. 

Once again, I demand a comprehensive EIS on the cumulative and 
synergistic effects of possible radiation exposure combined with 
the toxic releases already being emitted in Bernalillo County. 
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Letter: C045 Author: Susan Diane 

Responses to Comment Letter C045 

1 The EIS is required to consider the cumulative impacts of the proposed action with other ongoing or 
anticipated actions at the candidate sites, and it does so in Section 5.16. With respect to radiological air 
quality, the proposed action plus the other activities at SNL/NM would result in a dose of 0.17 mrem to the 
most exposed individual. This is less than 2% of the EPA standard for radionuclide emissions from DOE 
facilities (10 mrem/year). 

If the proposed action were implemented, the collective dose to the population within 50 miles of SNL/ 
NM would increase by less than 0.01% compared to that from background radiation. This small increase 
from normal operation of the isotope production facilities, or from any reasonably foreseeable accidents, 
would not be expected to measurably increase the risk of cancer fatality experienced by the 610,000 
residents living in the vicinity of the laboratory. 

2 SNL/NM and ORNL do not have the capability of "cradle to grave" waste management and will require 
low-level waste be shipped to the Nevada Test Site. As discussed in Section 5.14 of the EIS, the quantities 
of waste generated from production of Mo-99 are small and thus would dovetail into each sites' established 
waste management programs with little impact. All alternatives considered have sufficient onsite spent 
nuclear fuel (SNF) storage capabilities to operate at 100% U.S. demand for at least 5 years. Analysis in 
the SNF Programmatic EIS (SNF PElS) has shown that there will be minimal impacts from such interim 
storage. Long-term disposition of SNF will be in accordance with the Department's decision for the 
SNF PElS. 

3 Any shipments of radioactive material that might occur as a result of DOE implementing the Medical 
Isotopes Production Project at SNL/NM would be conducted in accordance with Federal and state stan
dards for transportation of radioactive materials. Transportation routes would be chosen according to 
established guidelines to minimize risk to workers and the population along the corridor. Appropriate 
planning for routing of these shipments and contingencies for emergency response in cooperation with 
state, local and tribal governments would be in place prior to removing these materials from the SNL/NM 
site. 

4 The purpose of Section 5.21 is to identify the potential for disproportionately high and adverse effects on 
minority and low income communities. Census blocks generally follow recognizable groups of residences 
within existing urban boundaries and recognizable boundaries in rural areas. For purposes of estimating 
impacts on humans from environmental contamination, distance and direction from the source of contami
nation are the factors that matter. Thus, populations were examined based on distance and direction out to 
a radius of 80 km (50 miles) to take in all of the area most likely to be affected by an airborne release at 
each site. In examining the locations oflow-income and minority households, Section 5.21 indicates that 
under some adverse atmospheric conditions, low-income and minority households could be disproportion
ately affected in a worst-case accidental release, although the effect in each case is expected to be minimal. 
However, under prevailing atmospheric conditions, higher income, non-minority populations would be 
most affected. 

The Department has attempted to actively involve and respond to the public in the NEPA process for the 
proposed Medical Isotopes Production Project through the public scoping meetings, public comment 
period, and public hearings held during preparation of the EIS. The Department's public involvement 
efforts for the proposed project are discussed in Section 1.4. An analysis of environmental justice consid
erations is provided in Section 5.21. 
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5 The EIS identifies the anticipated impacts from the proposed Mo-99 project at each of the alternative sites. 
Additionally, it evaluates the cumulative impacts at each alternative site from the proposed project. 

6 The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community. If the Department decides to pursue this project, the 
Mo-99 would be sold at prevailing world market rates. DOE does not intend to artificially lower the cost 
paid by pharmaceutical companies for Mo-99 and would thus not artificially increase the profits realized by 
these companies on sales ofMo-99. Therefore, the Department believes that it would be incorrect to label 
isotope production by the Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing Cana
dian supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary 
to maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an 
interruption of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. 
against a Mo-99 supply shortage. The goal of the proposed project is to ensure that a supply of Mo-99 is 
readily available to the U.S. medical community. 

As stated in the EIS, DOE supports the production of Mo-99 by private industry. If a private company 
begins reliably producing Mo-99 in the U.S., DOE will phase out its production of Mo-99. 

7 The potential impacts of radioactive releases from the proposed Medical Isotopes Production Project, 
which are analyzed in Section 5, would be unlikely to result in any health effects to the surrounding 
population. 

8 The implication that New Mexico has higher rates of breast or other cancers than other areas appears to be 
unfounded. In fact, the total cancer death rates in New Mexico are lower than all but two other states. 
Both the overall cancer rates and breast cancer deaths in New Mexico are well below the national average, 
and they are also lower than those of either Idaho or Tennessee (the other two potentially affected states in 
the EIS alternatives). 

Reference: American Cancer Society, 1994. "Cancer Facts and Figures 1994," American Cancer Society, 
Atlanta, Georgia. 

9 The problem with the Mo-99 supply situation is not that the supply is from Canada (or from any other 
foreign country, for that matter). The problem is that the entire U.S. supply comes from a single source. It 
should also be noted that this single source accounts for about 85% of the world supply of Mo-99. If this 
source were to become unavailable, production facilities in other countries would most likely focus on 
meeting their own needs first and, in any case, would not be able to meet even half of U.S. demand for 
Mo-99. Given this supply situation, the Department has proposed establishing a domestic production 
source to ensure that a reliable supply ofMo-99 is available to the U.S. medical community. 

10 Comment noted. However, the reactor in Albuquerque is not shut down, but is currently operational. 
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Mr. Wade Carron 
EIS Project Managel' 
omae of N\10lear Energy, SoWnua 

Uld. Tealu\ol~ (NB-70) 
U.S. Depart:mant ofEnel'gy 
19801 O.rmant011mRoad 
OermantOWlt., M.aryluul20876-la&O 

DaarSir: 

Kezmeth D. Dobbin 
1843 Blua Heron 
WeiR fti.ahland, W.A. 81383 

Peb:ruary 8, 1888 

The *'MediallliiiOtope• Procluotion Proj.et: Molybdenum-&& aJ\d Related 
~tope• Draft Environmental Impact Statement" {EIS) iil•riou.ly flawed in 
tluee ar ... , whiah lmu.t bring to your attention. 'l'hta EIS c:loe• DDt 
adequately coM!dAII' allingle--point failu., do- not provide a ~a 
anal.,.U of the aoattnu.ou proch&otlon nqui~'ez~Umt, &lid does not adequately 
invelltigatelen expellllift altemati.ve•. 

Sel.mt.on-of only one alte:maUv. 1-ve• 1\0 baakllp wl'lan • cata.trophic 
fml1D'tl occur~~. The ElS state• that the C&JUadian 11Upply will be llhut down 
near the encl of tha c:eldury wtth no certab\ty of replacement IUUl that 
Europeu&•upplitmt ue too fu away 111\d. CIIIU\Ot proc:luce adeqgat. 
qa,aDtitie•. Th•:refore, two domelltic reaaton ~~\11M be aozwidered to ...ure a 
IIUpply of Mo-81. 

None of altematlve• tiona, When c:lo..ty .~.caR~ t!ut 
aQntinuowa procl1&ctlcnt requinmant, that reactor ov.tagea will be la• than .US 
day•. The o:nly 'VW&'f to au.ty that requb'ement i8 to have two reactoD, U.O 
•tlafybl.g the flnt oonoem. mentioned aboft. 

'ft'le EIS clillliUMd, premahlrely, the IovMIIt coat option. The Put Flua Teat 
Facdlity (FFTF), located in Wuhington State, U. being goDJddered. to podllCia 
tritium. The tritium miMion would tA .... .,.,. pay for the r..ator that aould 
provide low cotlt Mct-88 llhnultuaO'Wily. 'l'he110 zm..io1111 are complimentary 
and provide • ~that the ms lSJI'ONd. Tlw FPI'P ta tt..DaWHt and -.r.- of all a- Deputm.eld or ED.wgy (DOE) reac:ton and bu 11-30 yeara of 
life left. Anal.,... mow thai the Pf'TF' 1a the chea~ SOUJ'OB of tritium that 
will pua the IICJI'Utiny of the public and l8 likely to be _..ated for that 
milllllon. The PPl'F llhould be Mlected u a •cond. low GCNd Mo-e& prodUGeT 
that would -tidy both ao~ma maldioaed above. 
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One adcUtioul benef1t of the FFTF i8 that a private coJWOrttum willltbly 
opellde the facility. Advanced Nacl•ar and~ s,.te'I'IW (ANMB) hu 
gl:nn tlut DOE a proponl to privaU. the P1"l'F. 'l'N8 would •u.ty tlul DOE'• 
lozag-term goal, .-.eel in the EIS wmmuy. of private Mdor doDIIMtic 
p:roduotion of Mo~99. 

Pleue aoMider repairing thMe flaw. before the aMI EIS ill i..uad. 

Sincantly, 

Xenaeth D. DobbiD 

cc: Senator Slade Oolton 
Se:natot Patty M:1U11ly 
Co~ Doc Hutinga 
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Responses to Comment Letter C046 

The Department is not proposing to replace the Canadian reactor. Instead, the Department is proposing to 
establish a backup to the Canadian reactor. If the DOE decides to pursue this project, it will operate its 
Mo-99 facilities at full production capability only in the event of a Mo-99 supply shortage. Each of the 
alternative reactors has the capability to keep reactor outages to less than six days. 

At this time, it appears that the Canadians will ultimately build two new reactors for Mo-99 production. If 
it becomes apparent that the Canadians are going to be unable to build even one new production reactor, 
DOE will assess the world supply situation at that point and may investigate the possibility of establishing 
further production capability. 

2 The Department is conducting a study of the viability of the Fast Flux Test Facility (FFTF) for tritium 
production, but no decision has been made. The FFTF cannot produce 100% of the U.S. demand for 
Mo-99 on a continuous basis for the reasons cited in Section 3.4 and therefore has been dismissed from 
consideration for this project. 

Regarding the issue ofFFTF as a backup source ofMo-99, the Department is proposing to establish a 
backup to the existing Canadian supplier and would not desire to establish backup to this backup. 

3 As discussed in Section 3.4, the FFTF cannot meet the selection criteria for a Mo-99 production facility. If 
the FFTF is restarted in response to the proposal from Advanced Nuclear and Medical Systems (ANMS), 
the private consortium may wish to produce Mo-99 in FFTF. In such case, DOE would review its Mo-99 
production plans and modify them if appropriate, recognizing that FFTF cannot provide a continuous 
supply ofMo-99. 
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2l'ebruary 1996 

\1r. Wade C'.am)Jl 
EJS Project t>.-Ianagt!l" 
NE-70 

HEALTH 

L. S. DepwtmentofEncrgy 
19901 Germantov..n Road 
Gennanto•m, MlJ 20874-1290 

RE: }.-tedi~.:all:r.otopcs Produ(.1:ion Prqjcct 

lJear YfT. Cwmll: 

PHYSICS SOCIETY 

..J~L'JIL:·-'-11 U I :::1 l~f-~.:.-t..:r.:t:: 

-'-IL';IL:- .... 1 ::•4!o· :-:.:.r: 
-~·-.~:: -· :r:,1n=·.n · :::c.•!"!- · G;(.J7 

WILLIAM A. MILLS 
;)~:; 1: .. Ar,·."'C!t ...3rY.J 
(;: ,l~·~- t·/C ~:J83.::! 

Tolcohone: •:J~;- :• .: t ~1-!··t.:~·(~ 
t-/•.)1.:: (::t.l":• / .:: .• J-o1:::! 

r-T';ti: nilh:..v.·l'lf~f!()o.:".•,".-"ll 

The llealth T'hy,;c.-; Society stro11gly suppo11s sccuriug a reliable ~,urcc of molybdcnum-99 (!\tfo-99) in the 

United State~-

Mo-99 i~ the sc,urcc, by rodioactive decay oftcduucium-99m (T~.:-99m), the short-lived •<Jdionuclidc of choil:e 
for tens of thow;ands of claily nuclear medicine proccdw-cs conducted in the United Stdles. 

The sole current source tor Mo-99 is an aging, 40-ycar-ok\ C'w•<ldian 1\udcar reactor. wh(Jse !tJlW'C life is 
1 imitcd; and there is ml viable altenl<tlive available to the medic.il commw'lit:y. To i:lSsure ah~ CDIJtinued 
availability of Mo-99, il is essential that the Lnitcd States t<Jke ,Leps tn e~'iablish its o~,, ~txurc domestic 
smm.::c. Therefore. w~ arc most supportive or the currcut activity of the Cong!CSS and the Department of 
Energy to follo-w its F:nviromncntll lmpar.:t Silli~ncnl with expeditious implementation of the development of 
the tadlity ne~:ess.ary to produce a secure supply ofthL~ w1iquely valuable medical tooL 

The Health Physics Society is 1m organization of ovcr 6,400 scientists and otlx.T professional~ who arc 
dedicated to the sale arid beneficial use of radiation. 

Sincerely, 

I 
1 :,t/~~:<f;_ l~ .. ' ,/ {,/: [.£· j 

WilllrunA. l'>1ills 
l:'ro5idem 

V-/AM:a\ 
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Response to Comment Letter C047 

Comment noted. 

Comments and Responses 2.139 Volume II, MIPP - EIS 



Letter: C048 

Uxr 

Volume II, MIPP- EIS 

Author: Anonymous 

COMMENT 

ONTHB 
U.S. Dl!PAKT.MBNT OP BNEB.GY 

l)]tAFT'J!:NV1'RONMJ!NTALD\4PACT S'l'"A'l'l:ll\oUQ.U" 
FOR.TJm 

MEDICAL ISOTOr&S PaODUCTION PR.o.J.ECT 

PUAS8 PIUlft a.EA.BLY 

--------------------
--------------··-·····--
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~~.~~~--------------DATB '-l!o!S' 
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Letter: C048 Author: Anonymous 

Ia .......... tllo aftanlcHHa Mill- oldie ,.U0 ~held in Anou't'M'CIU .. lOf. I firlt 
SOIIIpoUod to CIOIIIIIIIar- IIUm• ofllw ---.c. I beanl &-rep; -'*""- el'dle 
!alc.tvaor ..-,. tJ.a ww. ,.....--. 

1. ThofiiUO at111e~ ....W.._tilie,.....iJIIOl ~lllleor .,&c.W. 
lO .a.ElS. T.hla polllr ._li -Air tile 'UI C..... ad.,_. peap1.e heVe IM •lllll 
._&O diU.Ibnlal• UJ clt'-aln the UJ. • tNir eontiiiiUIII ... .Pns ~W~!N•,.... 
----... ..._ .............. ........,IDbb1helr.....,. ~uto the 
CODKt authoddeL 11ae Na10J1 IMM ,.,.,slhould "- dt.ni....S by tJae DOE uc: 

L Jr111111"0J-t i• undlll'IAIUA by private et~nV~WCill i.....,..u tile 
ENVIRONMBHl"AL J7olPACTS WOlllll HI-t T'HM SAMit;. n.ctbr .. die~ Ia 
\1 ..... fbr c:amplolioa CICthe ~IS 11 .tmpiJ daca nne ma&r.a' --.oH nmae Ia Oil- lhmt 
cloor. m. rflb. .............. ._... ..... ....,.-.would NIM--. 

b. The Pederld .,....._.llllWd'ws _., ADiflriAD lllldYades 110 dJa1: \be 
productt l'l'fl ~lin lftd.Mduall Wfthla OUf'IOCkn)'. TIIIIIMMS- W8 all PQ' a ...a 
amotiM ft(maft8)' VW UD1 'lO .,0)' ao.me tndi.scsu.J .Aiduc:dala iD C0S1 of &1. prW~La •ucb 
u mUll', hMf. t.DbiCCO,; udlld..,llrhb.r. raDroadl. hctm• ~ lllllol Ull.qd on. 
TherefOre. the~ orJOWIDIIICDI sublklfatu lnduluy .,111\0ililaul ia wide-~ ud 
Wd accepu:d Ill IMUSA It'dley h1lew llWI ill-.:l•a~-Nu1:iclm, IMI1 thtl a.. ill MUCIJ 
DlOOJ!:K t'hln dMI medlRII11umpa pruJa;&. Hv"•.,..., lb.y en~)-.._. to WUw ic lip 
qalna JDCIURI'la and pwjta;&. -llu lau&lilr.._ Tbl.1 IIIIo avt -to oOJ•t t. tc~uri.lm. 
~or RMIIgd •ub.W.Jtom wbicla tbey p-. ·~ .._,.w...ato .._.... 

c:. "l'hlt...., &PlOWit aflbs ..,....,. (wlliclt..,. .... ..,. _,..it d. aolq price 
Ia hlP wwuib) Ia iPII8Ait1cant-112 miDitm .U..IIIcu ,._ a 11.00 pw p .. -. 110-
.,.IIUlllllh•B QoUI a major dOt liNe. I thlak 'lo¥G wauW .._J.ilc. liD ._,. tbea• :ra•dic.I 
&IICIIIJ'iel aYaiJUI&: a& • c;hcaper COICU a t~Kfgt)'. U'~ pl'l¥aw ACtor ill Jd ia chlws
··~y tlu; <:urr.n& liw&lioa. wlwc ou COmpDJif hold• • .aoaopolf- pnMIIMUon-th• 
colt ~~aD~ IIIKN'IIIO\U. Tl.ayou au-...S il-i2la .....,_. will .. •-.u-d.e 
nat1ncm at the odiGr Oftd lhtoup mediAre, ....-ud, a wllala bolt ott.s.ral ~blidy 
prog....., a waup ia......, GO&IB our,swt. U...U.. (ow..,~ wiD pay 
naoro 100, rcducma thwlltlltly ro p&Ju more). So. dae ~wiD .,AY A'NYW A v, 
w1MrUaar II: II up ftonl a\ JIRMiuclion,. or alba alhraup ....UC.I JII"S"Uftll ~ld&Jbr 
daD OM theM ifttenruora ~US~esud-& NA.'flONAL ID'.Al.TH t::AIUi SYSTBM Wbldl 
will coltllll ofu• a tOn ot.moaey dlrGUp ...._.or pllymll lnau;. These pcopl• reaJty cSo 
not uiUI.ntand economk!t. but even ilfhey 1Jid. aucb. pnllcy ilma.,. noc nl....acl topa 
otaBlS. 

d. T11e atalemut t'IIM New Maic:1.1111 WUI not ba'O'W IGGCN \0 1M .......... 'bcnsa&b 
oflhi• prop liB Is Juellt.mull. lfyoun pooc ba dlb ...._ 7011 ID 10 UNM .,.&.J au~ 
reeaive art)' INIMIIIUJ IMdJcal~n~U~Da~C.Iflcllldbla rhele ----· .fwll _,pchic. IIUrpr!.e. 
..-pays the btu-the TAXPAYD. Tldllld• ml..-lw .;,,_, II d&tnlna ---·-ol 

Comments and Responses 2.141 Volume II, MIPP- EIS 



Letter: C048 

2 

Author: Anonymous 

~ted people. Jf'SWOP0 S'WUC, Uld dac l'hyllclau pour- na.lly wut liD bdp 
pooc'N.,..., ~(Wid :r bop.lhoy wouW nCII. diiUinlinu qalnallhoJe who la&YO 
wblto lkin) thtly lhould provl4c tMcn:witla W'ermlldio11 about 1M I'U'¥icu did .rc av..U.IItle 
ina-..! ofiDikilrl ...... Hmut.tiD JN'biMIIJlJ ..-.... 

e. Thlt ,.., ....... pap b...U, J.n!.-lu.l,. ia!M&.., ... ,. ..... will 
CIOI'hinl1 toooiw ftaJJ ud HIGH ~-tlaele aMNiiaallbwapiM, IDDitly tbrwp 
aovonsment wblid1· liow llllllltbey oare if'lh. --·)' ..... a& the ....... or end of the,.,.._ liMe tJ,_, wo~1.t ..,., -.idw waiYil'll da.eit' ,._? 
:1. M to 1M il.uo of'pu'blio putici,-doa-tbc pnYlous BA tlf!brt and dU all hal h.t 
mor• pu'blio p&nlclp&d011 tbul 111'/ N»A doeumen&l MWI - • :DOl!. Juat Mcaulolllc 
in~ u .. b.rU.., .. ----............... ,.... ... t:AcirlftCIIney-t'aWfta 
.&riA, doa DOIIUUI\Il:aat ...a-w to•....,Mv.I!Oil..._~ They_. us 
uemy to juii:U)o their ..ut.ce. their co~ on ladl orpulllk parridpdDD are 6.1111 
ancl aaaln irral-...nt to ipptoval oftllll tloc.wna5r aftJI tlU project. 1"ltey ........ ~Maire tlri.c. 
COIDIDCIIt when the71imfl)r havft flO ftlt.ioflal tM.hnir.lll i- tft briniJ up. 

l. NTS hilt pl~~r~Ly ftf.rer:hnir.AI r.-pahi)il)'ofn rceJve the ~all quantldel ofnd.loacave 
WUf.ft tht~~E J""lecl will pnerate. "l"bc "N IMJ:iY• DINV cr.tc political bmlcrs. Ju• u dlq 
d" i" New Mecicn, flu1 there Ia certAinly uo tecbakaJIIWCI tlliU:d 10 WUIO dlspoal at 
the N"J1i Kite. ltthl"iDUn'efton ~to lllcW~ ud removal ottbe ..-to 
NTS, pildlapl tJicy wauJd auppan ~lilt of' a dlapOMI 1M ID NM. n Is c:lcady 
teulblc Qd QlD be 1cdudcall)> l.lOfttroJt..S -well. ID ~ U coald btGomc an la~cdible 
oppoJ\UnltJ for N.w Mexi~ co dcwiJop blah pa~ Jabs (~lUI mininiU111 'WIP uturllm " 
nla\ed JObJ) and cc:cmom1~ dcvclopmont ifwa bUilt a dl¥poaJ lliw Jwu; md wuul~ lldp 
NM make 1 pollctw ccrrtri"Dutlon w 1ho ...UUnal wltUI&rc. ~lY ufu.lf.U. wuLe 
disposal sitos ·apm II .Dot u l.U.U. ftJr this Ell. 

4. N tu N•w Ml:lldw ll•IU. wid•ll'* ~- ot'biiiDa a .... HI' wlb.ac 
iNlU,_ (tl..U.18 ... itb We wast. islu111a, *·) l UD • D&tiV9 'NIFW :w.ican-boftt and lived 
in this SCJ'te~ all of"nry lif..-and l "fttUid 1M .....,. protacl "' havG dlil pr~I'J in my 
atucr. making 111dl• importaat DCmtn"butioft to ehc ll~ ~ olshi81 OOUIII:y aatl. ya. 
CYCil du; worfcl, ilpota"\lk. NIIM' Modco hal hordited lrCIIDIDdoulllThm tM DOJi. a~ul 
na&lonai WI l'agllltia pr-.n~ inlhb two-iD. tacl. we wouW ~be.._ SOth It&'- ill 
1ho natiun f~~~r iniX:IUlO, IUIII!Ih c:vc, a W9ll'f odaer posilhre ra&izll aolllo ~r US.~ 
..-•• ~ ... n. '*'Wl• ..... i\lr ~ uy ~ CC~DMC~U-• othavi• 
thel• fa.ciiiU..Ia our .w.. Wo upail entirely on tka,.. of die COIIII"Y to pJO"ia ua 
wi\b uaoel of~ JOoa arKi ..-vias- COUIIDI'beciUIO .,._ pn»duGe ... ..,ort 10 Jitd._ 
I' il timll fin" New M.U~v lo "-aW l.o teeoiJiize t.haL maldDJ t politiW COdtributioll to rbe 
I."OUDLI')' IIUal ~ QUuolv•s means u•ina tbe f'aeUlda1 and l'elidi!Dtl Dftbc •ate (IIJI ,..ee5, 
~. c;;rMCI•) to me.t niiLionlll pDliqr objee~n-. io""Judlns rawlit:al i~ rad~ 
w.ute ciispoul (a JlAIUraJ For a ""•'"" will1lnw pnpulallnn deNiitiu and tho ti"Cn*Jdau& 
teclmic.al elrpt'.l'tiM 11-VIilllhlla In NM), tecllnnln8J tranlftlr, etc. 0Ut UleU lneludO a 1lqe 
unpop.1lldNI IIU'~tll~ at:a!111 &n cuuwa .ap JWIUI'C.b Del ta:bDolog. stroq JailtQIY In 
that •t.mnl.-: ene:ri)' IU'A. and ~lea thllat& "&VIbblc Sin' u-IDIIdon ft'olll nu.c1car bomb 
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~to ,_'diu,.. of theMm....W.tobuefltiUAIIIU. It~- not .... 

willa natioaal pOU,. dla ~ llloulclpto Coearaa to JU1rc cllaaacl lllllllop 
11 ......... 1 "'~ PoHt.l IP'.;.,-' ..,..,... 'Who aro limpfytfGiaatWt bait t10 
inapbzuat ih. Jcm llllipod to thona II)' ..-'Pnlain.a UAd/or c:.p.. I Gbje« 10 v.n1 
lllliluadon by W. people, that NM lhouJd tw •• .:ould JIOial8 hllltad IUNiYt u 1 
aparat• polldoallhOnoiJiio ..mty. JfUS policies.,.. 10 bad, why.,. to Mill)' peopa. 
vrilll to cam• hete to JM? 

lA criw tu pa-.itiwly rwaponll t10 lh••IICIIIIIIInlll, J apiC\ lbt J)OE to expeii~Jou~ 
approve tP Ell, .,prove the projtct plw fbrthll projeetlltN ,...,_ IMI« &ulble 
Jocatkm. 1J1d pt Mo-951 i12to pracluCIJoll ia '!111 counlry. ~Ill New Meaco. There 
arp • lol ofliltnl ciliun• who would 1pprov4 ef'this acdaa ud who do aar believe ar 
.,.. 'UDdlrltaNf theabjiCti.ana oftha ..a &IGiber·af'adDDrtly .._.._..-no_, to 

DpPO• ~hi· lmil Ul* pn:Md• MY pcairiw 1D11"*'- to ... ~· 1M)' 1ft 
vocally lnfrcwltiC'.II. Tile cnnt.bllinn ftfthe HI" P cl..,: "l'tW.J(K AKIS NO SJONIJI'JCAN'f 
Jo'.N VIIU )NNJMNTAI~ IMI'Al":rfi IN nt~ CX'lNSIJMMA'nON OP THI'S R0.12CT AT 
~ANUIA NA"I'IfJNAI..l.AHOkATOJUBS. 
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Responses to Comment Letter C048 

Comment noted. The Department's public involvement efforts for the proposed project are discussed in 
Section 1.4. 

2 The commentor is correct in identifying that both the preferred alternative and the ORNL alternative would 
require some shipment of low-level waste to the Nevada Test Site (NTS). The NTS is preparing a site-wide 
environmental impact statement and has included waste generated from the proposed Medical Isotopes 
Production Project in the quantities and description of materials to be disposed of on the site. 

3 Comment noted. 
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Mr. Wade Carroll, MIPP-EIS Document Manager 
U.S. Department of Energy 
Office of Isotope Production and Distribution, NE-70 
1990 I Germantown Road 
Gennantown, Maryland 20874 

Subject: Comments on the Draft Environment hnpact Statement 

298 Call Avenue 
Idaho Falls, Idaho 83402 

Sunday, February 04, 1996 

fur the Medical Isotopes Production Project: Molybdenum-99 and Related Isotopes 

Dear Mr. Carroll: 

After reviewing the Draft Environmental bnpact Statement on the production of Mo-99 and 
attending both of the Idaho Falls hearings on the DEIS, I have the fullowing comments: 

L It was unclear from the presentation at the hearing and from the document what the criteria 
actually resulted in the ACRR being chosen the preferred alternative. At the hearing, when 
asked this question, you stated that the time to initial production or Mo-99 was the deciding 
factor. Certainly cost and ultimate production capacity were not the deciding factors, since the 
PBF is superior to the ACRR in both or these categories. 

2. Many of" us having experience in the restart of reactors would seriously challenge the estimate 
that the ACRR could be capable of initial production ofMo-99 within 12 months. If it is to 
use modified TRIG A fuel and a modified core design. then a lODger time would be required fur 
safety analyses and environmental documentation. 

3. Defense Programs would retain the option for reclaiming the use the ACRR from the 
production ofMo-99 whenever it is deemed necessary for national security. This retained 
option on the part of Defense Programs would seems to be a great obstacle in attracting private 
investment to the further production of Mo-99. 

4. The quality of the cost estimates for PBF production was questioned in the document and at 
the hearing. However, it was acknowledged that the correspondents at the PBF provided all 
data requested. In order that a fair comparison between the alternatives be made. it is vital that 
the cost comparisons be made in equal detail. 

5. The use of the PBF fur Mo-99 production is complementary with its use fur Boron Neutron 
Capture Therapy (BNCT). I have contacted the group designing the BNCT treatment 
procedures and round that the reactor could be used simultaneously for the production of Mo-
99 and for BNCT treatment. The simultaneous use of"the reactor for these two purposes is an 
attribute that none of the other alternatives possess. 

I agree with the DEIS in that it indicates that there are no significant environmental 
reasons for choosing one option (e.g. the ACRR) over another (e.g. PBF). 

Because of the cost advantages for the PBF as shown in the DElS and because of the 
possibility fur simultaneous Mo-99 production and BNCT treatment in the PBF, I think that it is 
imperative that the designation of the ACRR as the pref"erred alternative be reconsidered. 

Sincerely yours. 
-. . -- (: -~; ---~ 

... :-·~--..:..1/:_.//.a-- ... __ / 
,I ,· 

- 1. Stephen. Herring 
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Responses to Comment Letter C049 

The Annular Core Research Reactor/Hot Cell Facility (ACRRIHCF) combination at SNL/NM is the preferred 
alternative for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

2 The ACRR is currently operational and, if selected for the project, would run for a period of time using its 
current fuel. The target to be irradiated can be placed in a vacant fuel location if the central core modifica
tions are not complete, thereby completely obviating the need to modify the reactor for this low-level produc
tion period. The current hot cells would be modified to be capable of processing a limited number of targets. 
This can be completed within six months to a year. 

Routine production would require the full reactor modifications, including completion of all the safety 
analysis submittal and completion of an operational readiness evaluation. This would require the full 28 
months to complete. 

3 It is possible that the ACRR, the preferred reactor for the proposed project, could be diverted to support 
defense missions in case of a national emergency. However, the Department has determined that the probabil
ity of needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from 
consideration. This low probability need is not believed to significantly reduce the preferred alternative's 
potential for privatization. 

4 The Department has used the best available information for all of its analyses and comparisons, including the 
cost information. Information on restart of the Power Burst Facility (PBF) was fairly thorough and was 
probably a result of the efforts to estimate costs and schedules for conversion of the PBF for boron neutron 
capture therapy (BNCT). However, reactor conversion and operation is only a portion of the cost and 
schedule information requested. Hot cell modification, process line fabrication, target fabrication facility 
modification, and general processing operational costs also are reflected in Section 5.22 of the EIS. Addi
tional information on the estimated cost of the INEL alternative was obtained subsequent to the publication of 
the Draft EIS and was used in the preparation of the Final EIS; however, the amount of supporting material 
associated with these estimates was less detailed than that received from some of the other sites. Thus the 
Final EIS contains statements that indicate that the margin of error for both the INEL and ORNL estimates are 
considered larger than those for LANL and SNL/NM. 

5 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those 
of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for BNCT and that other reactors under consideration for this project may 
be usable for BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 

6 Comment noted. 
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Letter: COSO 

1 

Author: Debby S. Christensen 

Dear Mr. Carroll, 

About ten years ago my Mother was diagnosed with having rectal cancer. 
At that time a treatment facility was not available around the Idaho Falls 
area, therefore leaving her no alternative but to have the treatments 
admin1stered in Salt Lake City, Utah which was the closest facility at that 
time. 

Her treatment consisted of double doses of radiation and chemo-therapy 
over a seven week period. She became very ill and required constant care and 
bed rest, therefore requiring that she remain in a facility in Sa1t Lake City. 
There was no option for coming home for periods of time and then returning for 
her treatments, she had to stay there virtually alone for the entire seven 
week period. 

There were times when family members could stay with her for a few days, 
however with all of us working and having commitments to our own families we 
could not be with her as much as was needed because of the location. She had 
to depend on a nurse at the facility, a complete stranger, to tend to her 
needs, this was very uncomfortable for her and us. This was a devastating 
experience for the entire fami1y. At a time when my Mother needed her family 
so desperately we were unable to help her. 

If there had been a treatment facility closer to Idaho Falls my Mother 
would not have been alone during that frightening time when she needed so very 
much to be at home. We could have been there to help and give her support 
through a potentially life threatening experience. I pray to God this never 
happens aga1n. 

It is my opinion that having a treatment facility at the lNEL is an 
absolute necessity. There are many people who could benefit from this life 
saving service. If one life is saved, if a family can be there to help and 
support their loved one and if that person can remain in their own home after 
each treatment, these are the strongest justifications needed for this type of 
facility. It is so very important to have your family with you during a time 
of such uncertainty, sickness and fear, everyone deserves that right! 

Yours truly, 

il~l/JtJ/f· :il d.;A/i:r."'1.t1 )(()[ /}{_) 
/l 

Debby S .'/ Christensen 
CRC Idaho lnc. 
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Response to Comment Letter COSO 

The EIS evaluates the potential impacts of the proposed Medical Isotopes Production Project at various 
alternatives including the INEL. Possible treatment facilities that might operate concurrently yet indepen
dently of the Mo-99 mission (such as boron neutron capture therapy) are not part of the Department's 
proposed action or stated purpose and need. 
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Letter: COSl Author: Bonnie Bonneau/Ditto Nowakoski 

2 

3 

4 

b.l.a.s. t. 
bueno los alamos surveillance team 

bonnie bonneau 
general secretary 
pobox351 
el prado, n.m. 87529 

505-776-1658 

Ro1tdy Folkll, 

1ebur~y 1, 1996 
Arroyo Hondo, NM 

ditto nowakoski 
executive video producer 

pobox6390 
taos, n.m. 87571 

505-758-8195 

The~e aTe oommettts on your Ma41cal Isotopes Production P.rojecta 
Mol;rbden~99 and Relateeisotopes ~aft EIS DOE/EIS oz4on 

Section 6.0 Retulatcr;r Framework mentions Floodplains and. Whetlands. 
and we want to know how meny acres of wetlands and floodplain will 
be impacted L. 1n construction, 2. by aperat1on, ). by runof~, 4. 
by catching downwind contamination, 5. by waste storage and 6. by 
transp~tatlon. This same list of questions should al&o be applied 
to lands protected by Native American. Archaeologival, and Historic 
PreservationJr: Laws;as well as hab1Eat protect·ed by the Endangered. 
Species Act. Migratory Bird Treat and -U.. Protection ... )~glej Act. 
Under each alternative, that 1s, oour~~ 

(And at eaoh location,) 

Obviously the optom1stic title of Table E-8 is true that lf and 
when there is Routine or Incident-free Transportation, whleh must 
mean aocident-lree, there vlll be no fatalities. but then there are 
daysand there are accident~. All the teonnioallT d1s1nformat1on on 
potential for serious accidents mirrors the delusion represented b7 
so many Environmental Impact Statements. Can the preparers and the 
deciss1on makers be sued bf the victims of any such improbable act? 

True Fiction seems to be thegenre of the need and purpose segment&, too. 
With downsizing the governmst and priv1tazat1on, one mpst remember 
that credibility counts! If there were truely a need would private 
industry not leap at the opportunity? Is not this another plot to 
keep graat funds into DOE budget accounts? WhY does lt seem ~ike 
a good excuse to keep Y-12 live an~ kicken? How wlll the end pro~ucts 
be marketed? Does DOE have other cottage 1n~ustr1es? P~ease name 
and explain how the other DOE owned interstate oommer1ce opper•t1ons 
work and tor whom? Both Y-12 and LANL's CMR buildings should be. 
sea~ed in cement and used as monuments to the trillions of our 
national resources dumped into destruct1aa.Probabl~ the other sites 
you intend to use come under the yrevious comment, but 1 don't 
know. 

Since LANL is under contract with the universitY of Callforn1a, 
and. lllll.Y continue under the1.r management or other, but the oak 
R1dge and thtitfeY~lants have other managers ••• How wlll wanagement· 
operations and revenue of th1s business en,erpriae workt 

@ops • that's lNEL ~ /'1 j 5 
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5 

6 

7 

8 

9 

Technology changes so quickly and we kneed to know wheather this one 
might be outdated before it earns baok the taxpayers investment? 
How long will 1t take to earn b•ck that investment. We do presume 
that this will be a fundra1aer for the coffers acording to 
your best possible spin on the aoam? Do you have detailed prog
no~t1oat1ons on the financial future? Economic 1~ts should 
include supples pl~• tra~s ortation plus waste management plus 
overhad and shouldAexcee ojeoted income enough to pay off the 
construction oosts. As wel as the common interpretation of 9hB 
lmpact on tba local oommun1t1es • 

.. currently have on hand an EA fo~ Proposed CMR Building ~grades. 
If th1s prpopsed alternative ls approved. Wl~l it upset or alter 
the C~ Proposal? How do these two par~llel documents 1ntermesa, 
or do they? Were they ~&l planned to oompllment each other or 
1s thiS· one an excuse to support tna.t one S1noe the CMR Bldg. is 
seriously outd&ated and dangerous? 

~1th the cold war•s mythological end. of course lt is an improvement 
to see DOE moving toward publ1o health proj eats. 'ile thought • perha.ps 
there are other people in DO! now doing research to find new 
technology to replace rad1o1sotop~ethods. Often wlth health thingst 
the public pays for government research and development and some 
private company makes the b1g proftts. But,is Jthere not some 
kind of new lasar 1mmag1ng in the 'l'rorks? How !)!any years will be until 
a new mode and method will re!'llace radioisotopes? And. ho•!( big a 
1amble 1s 1 t to putsucb. • ~uge investment tnt• .n- allt1quated and 
contaminated facility? 

We want to know how the impl.mentat1on of thls program will 1mpaot 
the Becontigurati~ P!IS, the Waste Management PSIS, the Site Z 
Wide PElS for each Lab involved. the CMR Upgrade, and each and all 
other stud•es and ~lans which will be altered to aoocmodate itt 
W1ll an~ of these atud~es need to oe ammended? It so Wh1oh ones 
and please include all details in the final EIS. 

Pollution problems must be thorOU!hly addressed toot Sate disposal 
of both waste and the used isotopes need clear definition and 
plan beyond the waste produced by the operation or the prograP.a. 
If you are going to but these toxins into medical communities all 
over the country, you must help plan for safe and secure disposal 
of them too. DO y~1 have any plans to recycle the used targets? 
Are any suoh disposal progr~ma no~ being used under the super
vtslon of your department? 

We love you. and we love our earth home 
and all her ~esc1ous creatures, 

In light and peaoe, 

!J~~~ ~/~~ d46~ 
bonnie bonneau ditto nowakosk• 
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Responses to Comment Letter COSl 

The total area disturbed by proposed additions or modifications to any facility at the alternative sites would be 
much less than 1 acre (see Section 5.2). All activities described in the EIS would utilize existing facilities or 
would occur in previously developed areas at these sites. None of these activities would occur in areas 
designated as wetlands or floodplains, nor would they occur in locations or facilities that have been identified 
as having resources of ecological, historical, archeological, or cultural significance. If such resources were 
discovered during the course of implementing the project, activities would cease and appropriate agencies 
would be consulted to ensure that their ecological, historical, archeological, or cultural value would be pre
served. 

Likewise, routine operations, waste management, and transportation would involve only existing or currently 
planned facilities and infrastructure at the alternative sites. Therefore, no impacts on sensitive ecological 
habitats or on historical, archeological, or cultural resources would be anticipated. Environmental contamina
tion resulting from medical isotope production activities would be minimal and would comply with all appli
cable regulations governing facility operation, transportation, and waste management to ensure protection of 
the public and the environment. 

2 The fatalities referred to in Table B-8 result from vehicle emissions that would occur even in the absence of 
any accidents (see the text of Section B.l.2.2). Some of these impacts would occur even in the absence of the 
need to transport medical isotopes (scheduled air carrier activity, for example). The transportation accident 
analysis used region-specific statistics for traffic and aircraft incidents, as well as the probability of harm to the 
public from such incidents, and they represent the best information currently available on the risks of such 
events. 

The risks, as well as the benefits, to the public associated with transporting medical isotopes will be taken into 
account by DOE in its final decision on whether to implement the project, and at which site, if any, it should be 
located. The possibility of legal action and the probability of such an action by a member of the public would 
certainly depend on the circumstances of the event and are not within the scope of environmental impacts 
considered in this EIS. 

3 The Department would prefer that the private sector assume responsibility for ensuring that a reliable supply of 
Mo-99 is available to the U.S. medical community; however, private industry has thus far been unwilling to do 
so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If private industry is 
able to ensure a reliable supply of Mo-99 on its own, the Department would phase out its production activities. 

One of the charters of the Department of Energy is to produce and make available radioactive isotopes for 
medical and scientific purposes utilizing the Department's extensive scientific and technical capabilities and 
facilities. At present, the U.S. is totally dependent on foreign sources of Mo-99, the radioactive parent of the 
important medical isotope Tc-99m. A prolonged interruption in Mo-99 supply would make it impossible to 
conduct the more than 30 different types of diagnostic examinations that rely on Tc-99m-based radiopharma
ceuticals. These examinations are conducted about 36,000 times each day in the U.S. and include bone and 
liver scans for cancer detection, kidney function tests, brain scans, and a variety of other clinical tests. The 
inability to conduct these diagnostic procedures could seriously impact the health and well-being of U.S. 
citizens in need of these diagnostic procedures. In addition, the practice of nuclear medicine represents a 
sizeable part of the U.S. health care industry. Thousands of jobs could be jeopardized by an interruption in the 
supply of Mo-99. 
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The importance of the supply of Mo-99 to the U.S. medical community was highlighted by a position statement 
submitted to the Department of Energy by the Society of Nuclear Medicine and the American College of 
Nuclear Physicians. These organizations stated, "it is particularly urgent that the U.S. Government work to 
establish a reliable, uninterrupted supply of Mo-99 as the source of Tc-99m, the main radioactive isotope used 
in diagnostic nuclear medicine." The petition further stated, "the United States cannot remain vulnerable to 
foreign crisis and inadequate backup supplies." 

The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U ". medical community. If the Department decides to pursue this project, the Mo-99 
produced would be sold at prevailing world market rates. DOE does not intend to artificially lower the cost 
paid by pharmaceutical companies for Mo-99 and would thus not artificially increase the profits realized by 
these companies on sales of Mo-99. Therefore, it would be incorrect to label isotope production by the 
Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce I 00% of U.S. demand in response to an interruption 
of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a Mo-99 
supply shortage. The goal of the proposed project is to ensure that a supply of Mo-99 is readily available to the 
U.S. medical community. 

The Mo-99 and related medical isotopes would be marketed through the Department's Isotope Production and 
Distribution Program and would be sold to intermediaries (e.g., radiopharmaceutical companies) or end users 
as appropriate. 

4 The ORNL and the INEL are managed and operated for the Department by Lockheed-Martin Incorporated. 
The Nevada Test Site is managed and operated for the Department by Bechtel Corporation. If the Department 
decides to pursue this project, the management and operating contractor at each involved site will conduct the 
actual production operations (including waste management), and the Department will fund and oversee the 
contractor activities. 

Revenues generated from the sale of medical isotopes would be realized by the Department's Isotope Produc
tion and Distribution program, which would use the funds to offset the operating costs of the medical isotope 
production facilities. 

5 If the Department decides to pursue this project, the amount of revenue generated by the proposed project 
would depend on both the quantity of isotopes sold and the market price of those isotopes. Compatible projects 
may also be found that could use the capability of the production facilities and thereby help offset costs. Based 
solely on Mo-99 production, a facility would have to sell in the range of 30% to 40% of the U.S. demand for 
Mo-99 to cover annual operating costs. If less Mo-99 is sold, DOE will provide funding to maintain operations 
at the minimum required level. Current projections are that the Mo-99 market will grow at a rate of 5% to 10% 
per year for the foreseeable future. 

The socioeconomic impacts of the proposed project are discussed in Section 5.3 of the EIS. 
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6 As discussed in Section 1.6, the two documents are not interdependent and were not planned to either comple
ment or support each other. The upgrades to the Chemistry and Metallurgy Research facility are independent 
of the Mo-99 production process. 

7 The Department has considered a variety of non-reactor-based sources for substitutes to Tc-99m. However, 
none of these potential options are either mature enough technologies or could become readily available in the 
near term. Initiation of the Department's proposed action is not intended to discourage or deter continued 
development of new long-term options for production of Mo-99 or alternative technologies to the use of 
Tc-99m. 

8 Section 1.6 of the EIS describes the relationship of the Mo-99 EIS to other DOE NEPA documents. The only 
document that will require modification is the Nevada Test Site (NTS) site-wide EIS. The NTS is preparing a 
site-wide environmental impact statement and has included waste generated from the Mo-99 mission in the 
quantities and description of materials to be stored on the site. 

9 All of the major potential sources of pollution associated with facility operations to produce 100% of the 
current U.S. demand for Mo-99 have been considered in Section 5 of the EIS. Any radioactive wastes gener
ated by the production of medical isotopes would either be disposed of at a DOE-approved facility within the 
generation site (in the LANL or INEL alternatives) or shipped to an offsite DOE-approved facility (in the SNLI 
NM and ORNL alternatives). The impacts of waste disposal would be evaluated by a risk analysis for the 
ultimate disposal facility, in conjunction with other wastes to be managed at the location. Because the medical 
isotope waste would be a relatively small fraction of the waste disposed at any site, the consequences of such 
disposal would likely be small by comparison to the total or to any regulatory standard. 

The small quantities of radioactive waste generated by the end users (hospitals and medical clinics) would be 
disposed of according to the arrangements currently in place by those users. It should be emphasized that these 
users are currently receiving and using Tc-99m generators in their operations and that under the actions 
proposed in the EIS, only the source of the isotope could change. The types and quantities of isotopes used in 
medical procedures by these institutions would remain the same as their current practices under any alternative, 
unless the current Canadian supplier ceased production and no backup supply were available. 

Management of radioactive material by commercial institutions, including the pharmaceutical manufacturers, 
medical isotope end users, and commercial radioactive waste disposal facilities, is regulated by the Nuclear 
Regulatory Commission (NRC). The end users typically return spent Tc-99m generators to the pharmaceutical 
manufacturers, where the nonradioactive components are recycled. The activity level of the residual radioac
tive material remaining in the generators would be very low because the Tc-99m rapidly decays to Tc-99, which 
has a long radioactive half-life (216,000 years) and thus a low activity level. This waste would be disposed of, 
along with other radioactive wastes generated by the pharmaceutical companies, in an NRC-licensed radioac
tive waste facility. Any NRC-licensed commercial radioactive waste disposal facility must undergo a NEPA 
review similar to this EIS before construction, and it must meet all NRC standards for licensing, operation, and 
decommissioning of the facility during its life cycle. 

At present, the stainless steel target shells would not be recycled unless new technology developments made it 
practical or possible to do so. Activation of the stainless steel during irradiation in the reactor would make the 
material difficult to handle without incurring excessive worker exposure. These shells would be compacted to 
the extent possible at each particular site and ultimately disposed of as radioactive waste. The enriched 
uranium target could be recycled from the process waste stream using a procedure developed by DOE, and 
such recycling would occur under at least one of the EIS alternatives. 
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To: 

From: 

Mr. Wade Carroll, EIS Project Manager 
US DOE, NE-70, 19901 Germantown Rd. 
Germantown, MD 20874-1290 
Barbara A. Walton (423) 482-5652 

Author: Barbara A. Walton 

8 5 Claymol"e Lillie 
Oak Ridge, TN 37830 
February 7, 1996 

Subject: Draft Environmental Impact Statement (EIS), Medical Isotopes Production 
Project: Molybdenum...OO and Related ~sotopes, December 1995 

I commend the DOE for its responsiveness to the.scoping metlting hcld in July and for getting the 
subject d<X:ument to me by the start of the public comment period, so 1 could read it prior to the 
public meeting held January 25, 1996. 

My review oftJtc subjcm document reveab several deficiencies: 

1. The month of January is missing from Tables D-2, D-3 and D-4. 

2. On page 4.57, the first sentence of section 4.3.7 is completely wrong; the reference, 
Culp, conceJTIS Sandia not Oak Ridge. 

3. The availability factor was given near the bonom ofp11ge 3.41 for the Oak Ridge 
Research Reactor; it should also be given for the other alternatives. This is especially of interest 
for all alternatives that require modifi~ion; the outage duration should also be given fol' these 
cases. 

4. Costs tor the INEL reactor core modification (sec top ofp. 5.101) should be included 
as well ~ costs for expansion of spent nuclear fuel storage from :"100 to I 000 elements for 
SNLINM-ACRR. 

5. Uncertainties about costs should be bounded if possible; these should also include 
fuctoJ-s 11uch as lack of experience and the uBe of burst reactors in 9Ceady state. 

6. Tbe schedule given on Table 3-2 should alao indicate the level of production (as% of 
US demand) for those timeframes ofless than full production. 

7. The imp.u;t of any DOD use of the ACRR (p. 3.26) on meeting DOE HOals should be 
more completely addressed. 

8. The time required for 1-TIA licensing should be included in the schedules. 

I am very concerned that this document puls forward a preferred alternative, which is the most 
expensive of the fuur capable of meeting the DOE goal a.."l staLed on p v. This is not justified by 
environmental consequence:J (p. xii), :«:hedule, or technology, ar. presented in this document. The 
Oak Ridge alternative is best suited on the basis of being desiMOed to do this type of production 
with all the needed facilities in close proximity und a reactor designed to operate in a continuous 
mode (compare resources required for modification, Table 5-47). Costs should be compllted on a 
J.ife-cyc!e basis and Section 5.22 expanded. At a time when the government is cutting back on 
many fronts and trying to balance the federal budget. it is imperative to give a greater emphasis to 
oosts in the decis.ion making process. 
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Responses to Comment Letter C052 

Data for the month of January were not available; however, the EIS has been changed to reflect the correct 
reference as indicated in the commentor's second comment (see Section 4.3.7). 

2 Because of the differences in design and mission, availability factors cannot be directly compared. For 
instance, both the Power Burst Facility (PBF) and the Annular Core Research Reactor (ACRR) were designed 
as burst experimental facilities. Significant periods of time (weeks, perhaps months) are required to develop 
and install a given experiment. During this development and modification/installation period, the facility is not 
available, nor is it needed, for operation. This would lead to both a poor availability factor and capacity factor, 
even if the facility had a perfect operating record with no unplanned shutdowns. 

Outage durations also cannot be directly compared. Again, a facility whose mission is routine weekly opera
tion with a 1-day refueling cannot be fairly compared to facilities whose mission is to develop, install, and 
conduct complex experiments requiring weeks of down time. 

For these reasons, the durations were not given for other facilities. However, the EIS does mention in Section 
3.3.2.4 that the Omega West Reactor had a forced outage rate of less than 2%. Both this and the availability 
factor of the Oak Ridge Research Reactor were salient attributes regarding the quality and reliability of the 
facilities. 

3 The costs of the INEL reactor core modifications were not available at the time the Draft EIS was issued, but 
have now been included in Section 5.22 of the Final EIS. 

The cost of upgrading the SNL/NM storage pool was not included in the estimate because in a backup role 
until Maple I and II are constructed, 300 bundles would easily serve as adequate spent fuel storage. It can store 
the fuel from 6 years of full production operation. The DOE objective is not to engage in full production and 
compete with the Canadian supplier, but rather to fill in the gap if the Canadian supplier fails for some reason. 

4 The Department described the estimated costs and schedules in Section 5.22 of the EIS. The figures provided 
are based upon the best available data; where the uncertainty of the numbers was considered to be greater than 
for the other alternatives, the EIS notes it. 

Factors such as operational history are mentioned in the EIS. Two of the reactors considered have operated in 
"burst" mode. The ACRR has operated in this mode for most of its operational history. The PBF reactor also 
has operated in burst mode for much of its history, but has operated successfully at steady state for extended 
periods of time. 

5 During the startup periods, it is anticipated that only enough targets will be irradiated and processed to demon
strate to the Food and Drug Administration the capability of the facilities to produce Mo-99 consistently. This 
could be as few as a target every few weeks. The objective would be to have the capability of continuously 
producing approximately 10% of U.S. Mo-99 demand during this period, with an emergency supply capabiiity 
of approximately 30% of the U.S. demand for Mo-99. There is no interest in a move to full production as long 
as the Nordion supply is stable. 
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6 ACRR is an Office of Defense Programs facility within DOE. The possible diversion of the ACRR for defense 
use is highlighted in the EIS because in an emergency, the ACRR is more likely than the other reactors consid
ered in the EIS to be used for defense purposes. However, the DOE has determined that the probability of 
needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from consider
ation. 

7 The schedules presented in the EIS include the anticipated FDA approval times. 

8 The ACRR/Hot Cell Facility combination at SNL/NM is the preferred alternative for target irradiation and 
processing for reasons stated in Section 3.3.1.1. 

9 In the EIS, the Department has evaluated factors such as resources required for modification (Section 5.13) and 
compatibility of facilities with the proposed project (in Section 3.3). 

10 The costs for the modification of facilities and facility operations are presented in Table 5-1 and Table 5-52. 
An analysis of these costs and the projected revenues specific to this proposed project will be evaluated for 
each alternative as information for the Record of Decision process. Since each alternative proposes the use of 
existing facilities and the Department is already responsible for facility-related costs, such as facility decom
missioning, an incremental cost analysis (rather than a life-cycle cost analysis) was considered appropriate 
information for the decision-making process for the proposed project. 
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COMMENT 

ON THF. 
L.S.lJEPARTMENT OF ENERGY 

DRAFT ENVIRON\1F.NTAI. IMPACT STA11£MENT 
FOR THE 

MEDICAL ISOTOPF.S PROOlJCTION PROJECT 

pu;:ASF: PRil'H' CLil:ARLY 

NAMF. DAVID _l_l{A_C_v _____ _ 

STREET ADDRFSS 3708 CHI!;;<...A.z 

CTTY ALHL.iQ~t:-.::R:.:.cQo..::Uc.::E'=-_-,---::-
TELEPHONE:. (_?05) 27 5-6145 

STATE ~;;;~o; ~-U:XlCO ZIP CODF. 87111 
----·--· ··-· 

C01vlMF.NT: 

F onnal Comment~ on draft Environmental Impact Statement titled: Medical 1s.otope 
ProdLJction Pr~jcct: Molyhdenum-99 and Related Isotopes 

- No where is there input rrom the Canadian gov·ernment m from the Canadian company 
currently manufacturing Moly 99 that slates "they" are dropping out {lr Moly 99 Production in 
Year 2000. lftho~e letters exist then they must be in lhe EJS. The whole premise or lhi~ 
F.IS is that Canada and its company want OLJI--if they don't then stop lhis effbrtl 

- Page XI, Tabk S-1, "Alternatives l.:tm~idered I:Jut Dismissed". Som~ alt~mativcs arc 
dismis~ed primarily du~ to "not meeting near tenn goals for Moly 99 production". This 
appears self-serving for Sandia Labs particularly if Canada and its company hasn't provided 
writt~n confirmation of' dmpping out of Moly 99 ProdLJctinn in Year :woo. Y011 must really 
address in the EIS why "near term goals arc needed", what th~y really mean to users of Moly 
99 and allow the private business seclor to provide individual inpllt to ETS. 

- Page D.21 - "Integrated population risk asses~mcnt 13.1.3.1 statement", and Para 4, states 
"accidents on the road arc difficult to eliminate" and "only a relatively small fraction of 
accidents involve conditiun::: that arc severe enough to n:!~ull in a rclcas.c of radioa~:tive 
materials" and Page R·-22 accident frequency - stales - "the conditional probabililit::-; or 
~ncountering accident condilim\s in each severity category were taken from a NRC doc\tment 
(Fischer et al, 1987". This EIS mu~t include real data on nuclt::ar ~hipmcnts via air, vehicle, 
river and rail in the US. Moly 99 is going lo be distributed everywhere and the distribution 
system one is set from Canada and started prior to FTS(s) being required. "C"t.ilizing data from 

SIGNA T\JilliJ_ fMt/ J 1tb'J_ 
DAlE .. ' F.tJ. 911··----
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Author: David Tracy 

the Fischer 19R7 study, \Vhich is almost 10 yt~aro; out of date. seems que!;tiOlJable. The v.rmld 
has changed, nuclear transportation technologies changed. laws and rules changed, needs 
changed and technolng)· conditions have changed dramatically. Based on this. yo11 must add 
and update transportation data and utilizing up-to-date severity categories or do a separate 
EIS. 

- At no Lime docs this EIS uddn:~s the new usc of 11 million gallon~ of water required lrnm 
rare \Vater resomces below Albuquerqm: and Kirlland. This UJS should contain input from 
both entities as to what the loss nf 11 million gallons fL year means to them. Also, this EIS 
should address how much water wiJI be retumed, in what condition, and how. this is a real 
environmental concern am.! must be addressed. The paragraphs in page 4.11 to 4-13, 5.9 
don't even attempL In address this issue--just quality and bardy. 

- Page XXXV "Ac-ronyms and Abbreviation~·· and pages XV!l to XXV "Contents" don't 
address a real critical i.ssue that of ~AFTA. Even pant 4.1.3 "Social Economic Enviromnent" 
don't address this critical and political treaty. Canada i~ one lll" the signatory countries and 
this is taking hu~iness away from them and permitting US Government (DOE) and its 
contna.:Lor (SNL) to take it away from Canada and (its private c-ompany). You :vtlJST address 
this issue as NAFTA concerns government -vs- private enterprise and government inve~tment 
into private e11terpri~c. Insist you get the Department of Commerce (DOC) provide a letler to 
include in the EIS Lhal states this proposal doesn't violate ~AFTA. Also, request you include 
a pari!graph in 6.0 "Regulatory Frumewmk" on !'Al-TA compliance. 

- lnsist that you delinitdy describe the safety/tran~pnrt.ation/public health plans for the 
selected Sandia National Lab~ alternative - provide real draft plan'> tt) include starting out at 
Sandia Labs level then Albuquerque level then New Mexico level and then nationwide. This 
is a tulally nc·w distribution ~ystcm and must be included in the F.JS. 

- Insist you add a para),.'T'"dph on water management in chapter 6.0 "Regulatory management". 
tt should thonlllghly address removal of water from the Albuquerque and Kirtland .aqui1er, 
waste water return and cite the regulatory docume;:ni:> utilized. 

- concerning "IJe<tr term goals for :\1oly 99 production" in Table S-1, Page XI - insist yo\1 
include in F.IS what the goals are, wh;>', and their impact on private seclm, US Government 
and NAfTA. 

- Rd~rencc. Page IV "\Vho ha<; Produced ::\1olybdenum-99" and "How Molybdcnum-99 is 
produced". lf Oakridge slopped producing :\1ol)' 99 in deference to US commercial sources in 
1966, whic-h is a good rea.soll, then has DOE offered to share the I ,inlichen Process (which it 
owns) with US industry'! insist you explain why in ElS and if not why nnl? \Vho has DOE 
ollercd it to in US bu.~ines~ community'? V..'hen? and Why they refused. Also ii1sist Lhal RIS 
"fuHy"explain all the accepted Pmcesses lo produce Moly 99? \\'ho has them? Rank order 
the processes. This issue is totally unexplained tccbnicalJy, economically and cmnmetcially. 
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Responses to Comment Letter C053 

The Department has not received, nor does it expect to receive, written notice from Nordion International or 
the Canadian government stating that they may not be a reliable supplier of Mo-99 in the future. (See letter 
from Nordion International-C068.) 

The Department has proposed to establish a backup capability in case the Canadian supply becomes unavail
able. It should be noted that the entire U.S. supply and about 85% ofthe world supply ofMo-99 comes from 
this single Canadian source. If this source were to become unavailable, production facilities in other countries 
would most likely focus on meeting their own needs first and, in any case, would not be able to meet even half 
of U.S. demand for Mo-99. Therefore, the Department has proposed to establish a domestic production source 
to ensure that a reliable supply of Mo-99 is available to the U.S. medical community. 

2 As stated above, the U.S. is entirely dependent on a single reactor in Canada for its entire supply ofMo-99. It 
is this near term "window of vulnerability" to which the Department proposes to respond. Therefore, options 
that could not provide the capability to produce 100% of the U.S. demand in the next few years were not 
considered in detail. SNL/NM was not responsible for making this decision. 

3 The need for a near-term backup supply of Mo-99 is addressed above. The private sector, including isotope 
producers, distributors, and users, has been given an opportunity to comment on the proposed action and the 
Draft EIS. 

4 Based upon the lack of changes to cask design or shielding requirements since the Fischer et al. ( 1987) docu
ment and analyses, the Department determined that use of this reference is appropriate. 

5 The total water use from operation of the Annular Core Research Reactor at SNL/NM would increase from the 
current average of 5000 gal/day to 29,000 gal/day, compared to total water use at SNL/NM of 1,000,000 gal/ 
day (Section 4.l.l3) or total water use in the Albuquerque region of90,000,000 gal/day. This represents less 
than a 3% increase in water use at SNL/NM, or 0.03% increase in water use for the region, and would not be 
expected to substantially impact availability or quality of water in the aquifer. 

6 The problem with the Mo-99 supply situation is not that the supply is from Canada (or from any other foreign 
country, for that matter). The problem is that the entire U.S. supply comes from a single source. Since the 
Department would operate its facility as a backup to the existing Canadian supplier, the production project 
would not be in competition with the Canadian company and would not be in violation of the North American 
Free Trade Agreement. 

7 The EIS is one of a series of safety, environmental, and health assessments that would be required before the 
medical isotopes project could proceed. After the decision is made as to whether and where to implement the 
project, detailed engineering designs would be prepared, and safety, security, and operational readiness reviews 
would be conducted before and during actual operations. In addition, any facilities and operations proposed by 
the project would be included in the host site's emergency preparedness plans, and each would be subjected to 
permitting reviews by state and Federal regulatory agencies. 

The transportation analysis includes evaluation of the routine and accident consequences associated with 
distribution networks at each of the alternative sites. As with facility siting, preparation of detailed and specific 
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plans for emergency response associated with transportation would be premature until the actual transportation 
modes and routes are identified. 

8 Water use is discussed in Sections 5.13 and 5.16 in relation to the total usage at SNL/NM, and disposal and 
treatment of wastewater is discussed in Section 6.18, which cites the applicable regulatory standards. No 
routine liquid effluents other than normal sanitary waste would be expected from the project, and any liquid 
wastes containing radioactive or hazardous materials would be treated and solidified before being disposed of 
in a DOE-approved disposal facility. 

9 The near-term goal, as stated in the EIS, is to provide the capability to produce 100% of the U.S. demand for 
Mo-99 in case of a supply shortage. DOE has also stated in the EIS that it would operate as a backup and 
would phase out production if the private sector begins reliably producing Mo-99, so there is no anticipated 
impact on private industry or the North American Free Trade Agreement. 

I 0 When Cintichem Corp. decided to withdraw from the Mo-99 production and supply market, it advertised the 
availability of the rights to the Cintichem process. Cintichem received no interest from the U.S. private sector. 
Since DOE has had the rights to the process, it has not formally offered the Cintichem process to private 
industry, but industry is aware that the Department has it and would be willing to license it to private industry. 
To date, industry has not been interested because the process requires the fission of uranium in a nuclear reactor 
and, at current market rates for Mo-99, industry would not be able to operate a privately owned reactor and sell 
Mo-99 at a profit. 

There are currently only two FDA-approved processes for producing Mo-99 for use in the U.S. They are the 
AECL/Nordion process and the Cintichem process. Both are capable of producing quality product. The 
principal drawback of the Nordion process is the relative quantity of liquid waste produced. The Cintichem 
process is discussed in Section 3.1.2 and Appendix A of the EIS. The Nordion process is proprietary, so the 
details of the process are not available to the Department. 
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Mr. Wade Carroll 
MIPP EIS Docume11t Manager 
Office of I\uclear Energy 
Science and Technolo!.'Y (NE-70) 
U. S. Department of Energy 
19901 Germantown Road 
Germantown, MD 20874 

Dear Mr. Carroll: 

Author: M. Ilene McKnight 

3135 Sandstone Drive 
ldaho Falls, ID 83404 
January 24, 1996 

As a resident of Eastern Idaho, I fully support the use of the Power Burst Facility at the Idaho 
National Engineering Laboratory (INEL) as the preferred site for providing a reliable supply of 
molybdenum-99 and related medical isotopes. 

I am a native of Eastern Ldaho and have lived around the INEL aJI my life. I truly believe that the 
site has operated in a safe manner for yean; and every care is taken to protect the environment and 
people. In addition, I would like to see this tllcility/rcactor, which my tax dollars helped build, put 
to good Lise rather than dismantled. 

I believe that the Th'EJ, would be the best site for this project and know that this would be an 
excellent use of the existing technology and facilities. 

Sincerely, 

M. Ilene McKnight 
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Response to Comment Letter C054 

Comment noted. 
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-rc:~o • Hade Carroll From.: Greg Gerber 
1945 lst street 
Idaho Falls, Id 
83401-4308 

Sir, 

1 

2 

3 

4 

U. S. DOE 
Office ot Isotope Production 
NE-70 
19901 Germantown Rd. 
Germantown, MD 20872 

Thank you for letting me participate in the recent meetinq 
you held in Idaho Falls. I feel you need to address and 
answer the following items in the final EIS. 

1. You need to explain where. how, and by which 
Organization that 11.5 million dollars has already been 
spent on ACRR. lf its as I suspect, the money was spent 
doing the same Analysis, Reports, Safety Analysis Reports, 
Environmental Assessments, Environmental Evaluations,and 
various other required documentation. If any of the other 
Facilities had this money they also might have been the 
preferred site for Moly-99 production. This 11.5 million 
dollars give the ACRR an unfair advantage. This money 
should have been added to the cost of the ACRR to relate its 
true cost. I won't buy that this money was spent on 
research and development. This production of Moly-99 is a 
proven process with proven techniques. To the public, it 
appears that this money was spent under the table to bring 
Moly-99 production to ACRR with no Public input. And now 
DOE is trying to justify bringing Koly-99 to ACRR since the 
DOE already spent the money there. Not fair or ethical. 
whate.ver facility gets this project, let it be for the right 
reasons--Technical capability and co~t to the taxpayer. 

2. Although necessary SAR reviews are include in the cost 
estimates I feel the ACRR SAR review budget is much to low. 
With each type of Core refuel with different types of HEU 
and LEU fuel will require the necessary(required) change in 
the SAR documentation. It will also require the necessary 
physics testing after chanqeout of each different type. 
This is an added cost and was not mentioned or discussed in 
this document. 

3. Although at any of the sites in the report their is a 
very small risk of a Reactor Accident, some weight must be 
given to how far each Site is located away from large 
population centers. ACRR is located 1 1/2 to 3 l/2 miles 
from the outskirts of a ve~y large city. !t would seem to 
me that the farther a facility is away t~om a large 
FOPUlation center the better it would seem the the general 
public. 

4. Another matter of cost is not mentioned here. Although 
full time employees and budgets are mentioned for all sites, 
no mention of labor rates is given. Is some weight given to 

the Site with the lowe•t ~e1?7~ P.--
' 
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Responses to Comment Letter COSS 

Any funds previously spent on the Annular Core Research Reactor are not relevant to a choice among alterna
tive facilities for decisions concerning future program activity. Only the investment requirements and opera
tions expenditures following a Record of Decision are relevant for the purposes of the EIS. The EIS provides 
estimates of the remaining costs to complete and operate the proposed Medical Isotopes Production Project at 
each of the sites. A more complete description of the EIS cost estimate assumptions and past expenditures has 
been added to Section 5.22. 

2 The costs associated with modification or restart of potential medical isotope project facilities were obtained 
from the alternative sites to the extent possible, and they represent the best information available when the EIS 
was prepared. In some cases, the costs to bring safety documentation up to date take into account work that 
was accomplished for other purposes prior to preparation of the EIS and therefore represent incremental 
expenses necessary to complete work on the safety analysis report (SAR) updates. 

All of the reactors would operate initially using existing fuel stockpiles and would not undertake core recon
figurations to convert to other fuel types until some time in the future, if it were necessary to do so at all. In 
such cases, the SAR updates accompanying the reconfiguration effort would be completed in conjunction with 
ongoing reactor operations and would not necessarily add to the cost of reactor operations during that time. 

3 The accident analysis in Section 5.15 accounts for the size and relative distances to major population centers in 
calculating the dose and risk of fatal cancer in the surrounding population. For example, the population dose 
from isotope production operations at INEL and LANL, which have relatively small and remote surrounding 
populations, is lower than that for SNL/NM and ORNL, where the population centers are larger and nearer to 
the site. The resulting risks to the population for latent fatal cancers also reflect these differences, although the 
risks at any site would be small. 

4 Labor rates did factor into the cost figures presented at each alternative. Some of the differences shown in 
Section 5.22 for each of the alternatives are directly attributable to the variations in labor rates. 
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COMMENTS ON DOE/F.TS-0249D 
MED1CAL ISOTOPES PRODUCTION PROJECT: 
l\fOLYBDENU.M-99 ANI) RELATED ISOTOPES 

Robert D. Ulrich 
1254 Zener 
Pocatello, Idaho 8320 I 

l. 

2. 

3. 

4 

5. 

6. 

Page viii: The ~tatement that no private company is available in the ncar 
future to take on Jl,.lo-99 production is not quite correct. Tl is my understanding that the 
Td<tho Brain Tumor Center ([BTC) grnup has proposed a joint venture to DOE for the 
usc of PBl' as both l\·fo-99 production and treatment of cancer (BNCT) part of this 
proposal was to pri\•ati7e the Mo-99 production. This action would eliminate all b11t the 
start up costs for DOl.! future Mo-99 production would be at IBTC expense not DOE's. 

Page 3. 48 The statement about PBF htlluing 19 targets may or may not be correct '"''hen 
drawn out it looks more like 24 or 25 U~rgets would fit, the spl-ICe would be 8.2:5" i11 
di<tm~Lt:T, not o" as stat{'d in option l. Also t11c: PBF reactor can accepL Largcts greater 
in length up to 48", it seems this would greatly increase the capacity oi production. lf 
all three options were used PBF could produce more Mo-99 than would be required for 
several years usc. 

Page 3.50 J am uncerLain about which modification to tile. PBF reactor are being 
referred lo (3.3.4.',1) the only mods required would be a target holder, mods would be 
neelled ·ror BNCT but these would be paid for by the IBCT pel)ple and would be done 
around Lhe Mo-99 schedule. 

Page 3.51 The statement thaL shipmt:!nts from PBF to the hot cells wmtld travel on US 
26 is incorrect ic is actually idaho 33 instead. aiso the traffit: figures fi.1r that highway 
include much of the onsiLe. traffic since this road runs lhrough the site and is the only 
way to get from the sm1th end of the site to the north end. 

Page 4.5 Lc)ok.ing at the !vfaps on page 4.4 it appears that the ACRR is located .,.. .. ithin 
a very shorL distance of a major population area, where as PBF i~ more isolated, the 
nearest town (population of about 15) being 7 miles away, with a town of 1200 being 25 
miles away and to rt'-ach greaLer pop. would have to go 42 miles to Blackfoot. luaho 
Falls is even fmthcr. 

Page 4.8 lt appears from statements on this page that ACRR is directly on several 
major faults, if one of these caused a problem once again the supply of Mo·99 would be 
in jeopardy. True PHF is located in the inter-mountain west \vhich has ~orne .seismic 
activity, and several t:1ul ts. are close, but to my knowledge it is not sitting directly on a 
fault. 
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Author: Robert D. Ulrich 

Page 4.89 The table showing higiHvay Lraflic on state route 33 doe.s noL mention much 
of this trarfic shown is associated with the TNEL slnce this route passes through the 
INEL and is the only route from north to south on the site, 

Page 5.66 5.15.4.2 the .statement that PBF and the Omega West Reactor are simihu 
i~ wrong, the only way they are similar is that they are both reactors. Omega West is 
rucJ with MTR plate type fuel constructed of aluminum, whereas PBF is fuel is made of 
Zirconium Oxide clad with Stainless Slccl. Omega West fuel has a fairly low melting 
point as oppoc;ed to that of PHI' which is in excess of 2500 degrees C. After all PBF 
was deliigned Lo test reactor fuels in the test space without incurring core fuel damage. 
It has been shown in various reports that the PBF fuel should never melt, the aluminum 
support structure would melt fir.~t. hm even this should not endan~cr the fuel integrity, 
PBF is probably tl1e rno8L stable reactor ever built any where in the world. 

Page 5.101 lam not sure what mods are being referred to, the only mods needed would 
be ror BNCT and would be funded by them not DOE. 

TI1erc arc numerous references in this document stating the costs estimate given ror PBF 
<.:ould be greatly higher than stated, due to lack of time to prepare, I don't think so 
these numbers have been gone over and over the last severlll ye<lts as different parries 
have done estimates for the ctmvero;ion of l'BF for BNCT. 

There as several place~ mentioning that low waste generated at ACRR would have to be 
shipped to the Nev~\da Test Site, PBF does not have this problem our v.rdste would be 
c;torcd at the INEL. 

Page 5. 3 8 5. 14.4 Tt appears from statements. in this EIS that PBF is better equipped to 
handle and store spent fuel generated during .Mo-99 production. 

I was unable to find any reference to where ACim geL.~ it vol'atcr supply, is its S~lJ)ply 
limited <IS is the case in most of the suuthwesL or is like PllF's anu come!i rrom a mostly 
inexhau~tible supply. 

It i.q clear that the only lt)gical choice from a technical and cost basis is the site the Mo· 
99 production althc PBF in conjunction with BNCT, this would not only reduce start-up 
costs but would tolally eliminate operating cosls for future production, it would also 
eliminate shipping waste orr site for storage since the TNET. can do it all. 

Thank you fnr your time and c01tsideration of these points. 
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Responses to Comment Letter C056 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility 
selected. 

Although the potential for privatization of the proposed action in this EIS is important, the process for privati
zation is not part of this proposed action. Each of the production alternatives has potential for privatization. 
DOE has solicited expressions of interest from the industrial community for the privatization of any isotope 
production activity conducted by DOE, including the proposed Medical Isotopes Production Project. If 
promising concepts are received and the Department proceeds with the action proposed in this EIS, the 
Department would seek privatization proposals on a competitive basis. 

2 The 6-inch diameter is a typographical error and was corrected in Section 3.3.4.4 of the EIS. Using a standard 
geometric spacing configuration to attempt to keep the thermalization of neutrons consistent among the 
targets would presage a 37-target arrangement (rather than the suggested 24 or 25 targets) as the next step 
beyond the 19-target configuration. An adequate water space between the targets is required for both cooling 
and moderation. 

Target length has little to do with production. Most cores could accommodate targets with greater than 
18 inches of active material length. Target power level dictates the production rate. The concern is possessing 
hot cell facilities capable of handling targets that have been irradiated for a week at slightly greater than 20 kW. 
After a 6-day irradiation followed by a 6-hour cooling period, a single 20 kW target contains about 35,000 
curies of activity. Three targets (the typical number anticipated to be shipped to the Test Area North [TAN] 
annex) would contain over 100,000 curies of activity. Hot cell walls 50 inches thick (2.35 gms/cm3 or greater) 
with windows and manipulators designed for that level of curie content are required. This quality of hot cell is 
not commonplace. Lengthening the targets to 36 inches of active material length would basically double the 
hot cell curie requirements. No available hot cells at the INEL possess 200,000+ curie ratings. 

It should be recognized that all the considered facilities are capable of producing greater than the current 
domestic industry demand. 

3 Besides modifying the central cavity, which is a significant modification, the reactor control system would need 
to be modified for a continued steady state, non-pulse mode. The transient rods would need to be removed and 
fixtures for target irradiation placed in the vacant locations. Cooling flow to the central cavity would need to 
be appropriately established along with the normal core cooling flow in lieu of the contained loop that currently 
exists. Flow balance valves for the central irradiation cavity would have to be designed and installed to assure 
that appropriate target cooling flow is established without flow-induced vibration of the targets occurring. The 
core would need to be redesigned to supply a hardened spectrum of neutrons to the central irradiation cavity. 
Concentration of the power to the core center would be needed to establish the appropriate flux levels without 
needing to operate the reactor above 10 MW to make the facility competitive regarding fuel utilization. 
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4 Section 3.3.4.9 of the EIS was changed to correctly identify the proposed route. 

5 The observations listed in the comment are substantially correct. The benefits of locating the facilities in a 
remote location are reflected in lower radiological consequences for normal operation and accidents at the 
facilities. 

6 The geologic features of the Albuquerque area, including faults and other seismic hazards, are reflected in 
requirements for building construction in this region. The design criteria for facilities at the SNL/NM are 
consistent with the Uniform Building Code 2B seismic hazard of the area. Building codes for the other 
alternative sites likewise reflect the relative seismic hazards associated with those locations. 

7 Section 4.4.11.1 mentions that State Route 33 passes through the northern portion of the INEL and provides 
access to the northern INEL site facilities. The comment is also true regarding highways 20 and 26. Most of 
the traffic on these roads is also associated with site activities. 

8 The statement in Section 5.15.4.2 refers to the fact that the design basis accident scenarios for each reactor are 
similar. The technical basis of the comment is substantially correct. The EIS attempted, to the extent possible, 
to utilize existing safety documentation and other analyses in developing accident scenarios that would repre
sent the design basis accidents for facilities considered in the Medical Isotopes Production Project. However, 
the Power Burst Facility (PBF) safety analysis report (SAR) is outdated and does not contain sufficient 
information on radiological emissions associated with the design basis accidents evaluated in the document. 
Based on information contained in the PBF SAR, a coolant flow blockage in the core leading to overheating 
and fuel element damage was included as a credible design basis accident. This is similar to the type of 
accident evaluated for the Omega West Reactor (OWR) and for which a radionuclide release estimate was 
available. Therefore, the OWR release estimate was used to evaluate a similar accident at the PBF and also at 
the Oak Ridge Research Reactor in the absence of more recent analyses specific to those facilities. The release 
estimates were combined with site- and facility-specific information (stack parameters, meteorology, and 
location with respect to potential receptors) to estimate the consequences to workers and the public from these 
accidents. 

In addition, the estimated radionuclide releases for fuel damage scenarios (from whatever cause) at OWR and 
ACRR were similar, and use of the OWR scenario to represent emissions from an accident at the PBF should 
bound the consequences of a design basis accident at that facility. Assuming a lower release or accident 
frequency based on the thermal characteristics of PBF fuel might result in a lower risk estimate; however, this 
would not likely change the conclusions reached in the EIS because the accident risk associated with operation 
of any of the facilities is low. 

Also, the idea that the fuel at the PBF will not melt until >2500°C is achieved is not correct. The fuel meat 
(without fuel clad and liner) in a crucible will not melt until about 2500°C. This is also true of all the other 
uranium-oxide-fueled facilities, which is all of the reactors considered. The PBF fuel is stainless clad, 
zirconium-calcium cladding lined, uranium oxide-zirconium-calcium mix pellets. Uranium oxide melts at 
2600°C, stainless steel melts at 1400°C, and zirconium melts at 1852°C. During the fuel rod melting process, a 
eutectic is formed between the uranium oxide fuel and the cladding, be it zirconium or stainless steel, causing a 
greatly reduced melting temperature of the combined metals. The reason for this phenomenon is similar to the 
reason that solder melts at temperatures much lower than that of either tin or lead. 

If the interface between the cladding liner and the cladding reaches 1400°C, the fuel rod cladding will begin to 
melt; the cladding will melt more rapidly if a eutectic forms and the melting point drops to much less than 
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1400°C. The zirconium-calcium clad liner should assuage this problem somewhat. Something similar will 
probably happen between the liner and fuel meat. It is true that the PBF fuel has a higher melting point than the 
aluminum clad OWR fuel. However, the OWR fuel, without cladding, in a crucible would not melt until 
2600°C is achieved, slightly higher than the PBF. 

9 As discussed in Section 3.3.4.9, several modifications would be required to conduct medical isotope produc
tion. Besides modifying the central cavity, which is a significant modification, the reactor control system would 
need to be modified for a continued steady state, non-pulse mode. The transient rods would need to be 
removed and fixtures for target irradiation placed in the vacant locations. All material removed from the 
central cavity would require disposal, a legacy waste cost and man-hour/man rem cost. Legacy disposal costs 
are involved in the transient rods and mechanisms. Cooling flow to the central cavity would need to be 
appropriately established along with the normal core cooling flow in lieu of the contained loop that currently 
exists. Flow balance valves for the central irradiation cavity would have to be designed and installed to assure 
that appropriate target cooling flow is established without flow-induced vibration of the targets occurring. The 
core would need to be redesigned to supply a hardened spectrum of neutrons to the central irradiation cavity. 
Concentration of the power to the core center would be needed to establish the appropriate flux levels without 
needing to operate the reactor above 10 MW to make the facility competitive regarding fuel utilization. 

10 The Department has used the best available information for all of its analyses and comparisons, including the 
cost information. Information on restart of the PBF was fairly thorough and was probably a result of the efforts 
to estimate costs and schedules for conversion of the PBF for BNCT. However, reactor conversion and 
operation is only a portion of the cost and schedule information requested. Hot cell modification, process line 
fabrication, target fabrication facility modification, and general processing operational costs also are reflected 
in Section 5.22 of the EIS. Additional information on the estimated cost of the INEL alternative was obtained 
subsequent to the publication of the Draft EIS and was used in the preparation of the Final EIS; however, the 
amount of supporting material associated with these estimates was less detailed than that received from some of 
the other sites. Thus the Final EIS contains statements that indicate the margin of error for both the INEL and 
ORNL estimates are considered larger than those for LANL and SNL/NM. 

11 The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives. 

12 All alternatives considered have sufficient onsite spent nuclear fuel (SNF) storage capabilities to operate at 
100% U.S. demand for at least 5 years. 

13 Water use in the Albuquerque region is considered in this EIS. SNL/NM obtains its water from onsite wells at 
Kirtland Air Force Base (KAFB) and supplements it with water purchased from the Albuquerque municipal 
water system. The total water use from operation of the Annular Core Research Reactor at SNL/NM would 
increase from the current average of 5000 gal/day to 29,000 gal/day (Section 5.13), compared to total water use 
at SNL/NM of 1,000,000 gal/day (Section 4.1.13) or total water use in the Albuquerque region of 90,000,000 
gal/day. This represents Jess than a 3% increase in water use at SNL/NM, or 0.03% increase in water use for 
the region, and would not be expected to substantially impact availability or quality of water in the aquifer. 

14 Please see response to comment C056-1 above. 

The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives and will consider this factor in making its decision on the proposed project. 
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THERMO TECHNOLOGY 
VENR..IRES INC. 
501 W B.,o.adway. Suite200 
ldai!O Fails. 10 834,12 
(208) 528·6149. Fa>t (ZOB) 524-8460 

~cbruary 9, 1996 

Mr. Wade Carroll, KEPI\ Document Manager 
Office oflsolopc Production and Distributio11, NF.-70 
U.S. Uepartmtmt of Energy 
19901 <lcrmantown Road 
Gen11anttHVII, Maryland 20K74 

Altn: J\lh:dieal lslllnpe Production Pmject HIS 

Dear ML Carroll: 

Plcac;e take this us t)ur official response to the draft ElS. 

i\s we discussed, Thermo Technology Ventures in l:-onjunction with :\1TT and the OOE's Idtlho 
:N;11.iunal Engineering 1 .aboratory, is wurking on a new and superior method ofprodudng the 
valuable isotope Mo~'/Tc00'"·. The TTY team i~ creating a method h<lscd on developmenl~ al MIT 
using linear uccelerator technology instead of nuclear reactors, as descrihed in my August 7'" 
leiter to you; a copy iii enclosed. This method is enyjmnmentallv safe, reyujn:s no <i1wcnunent 
furuii.ng, and satisfies ths; J:S requirement in a timely way. 

TTV's prival" enterprise nppnmch is a 110n-nuclear reactor soh1tion w·ilh the following beneliLs: 

No Government funding is required- Private t:nle-rprisc with its own capital at risk 
'rhc G(wernmcnt can avoid spending $45M for nuclear reactor facility 
nwdilication and t>perating costs 

Environmentally ~nfe- Acceleralm lechnology that i~ kinder to the environment 
;-so hazardous waste to dispose of' 
~o bomb grade U235 is required 

A5~u red source of 11upply • Multiple accelerator prod11ction sites 
1'\o single point vf failure that would jeopardize the supply base 
Buill-in redundancy with a network (>fmultiplc sites with ove.rlapping eovernge 

Satidies the entire US requirement- Capable ofprl.>ducing all of the country's Tc9sn, 
Polential of filling the need as quickly as GoveJ;"mnenl suhsidizcd Tc"""' 

We have made substantial progress toward our prognun t>ver the past six months. Irradiations hy 
fv11T at both l.he NIST and RPl accelerators have confirmed produc-tion estimates and computer 
modeling. Technical feasibility is proven. Pwlotypc designs ure hdng demonstrated hy the 
lNEL that will offer enhanc.cmcnts to purification and separation systems lhat arc currently 
available. In addition. our business analy~is indicates thi~ haH e:-c:ccllcnt pt>lential as a new 
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A ~bsidiary oi Thermo l::lac!ro.'1 Corpor • .,tiart 
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Richaro F. TeRta RcSP<)nse to the !VIedicallsotopc Pn,duction Project !::IS 

venture. t\s a result w~ are in the f'moJ stage~ of forming a joint venture between Thermo 
Electron un<l a major US radiopham1acy comp11ny to commercialize the MIT and I:"'FI. 
technology. 

I would also lik.:. to add that. with the additional work done hy MIT and the TKEI .• we arc able to 
im:reasc the tluoughput of these accelerators. This wiJI enable u~ to satisfy the US de111and with 
a total of 20 accelerator centers instead of the 40 that were miginally pmjccted. As a rest1lt, we 
can fill the I.'S rcquircmem in a much ~h01ter time frame than origiually planned. The tirs~ 
rroduction eenter will open in !he ~ummcr of l ?97. All~ that, a number ofaccderatm sites will 
he instaUcd and will be ready to supply the entire US demand as early as December 1999. That 
date is earlier dum th" expected decommis~inning of the Canadian 'JRL facility, ·which currently 
provides the country with most of its Moly99. Also, we expect furtl1~:r inereascs in the efficiency 
of the <K:celerator production centers as MIT continue.~ to develop clever target designs and the 
INEL enhances its purification <UJd s~:paration process. This will make it possible to sutisl)' the 
counlry·s demand in an even quicker time p~liod than CUJ"rently estimated. 

'!'hls project anticipates 110 Government funding. TI1e CJovernmcnt could uecelen.lle this schedule 
and ensm·c initial deployment of the ucc.elerator centers in the US hy providing incre!J1t'nlal 
tinaneing to this venture. That would en~.ble the purchase and deployment of capital equipment 
in a shorter time period and cover markets that would he too aggressive for venture capital. If 
this were to l1appen, accelerator centers would be in place, producing Mo99/Tc90

m i11 th~ ~arne 
tim~: frame as DOE's preferred option. the ACRR at Sandia. 

l'ollowing are the major mileston~:s that have bceu accomplished: 

Technical fe<lsibility testing was conducted in July "95 aud January '96 

These tests validated throughput calc.ulations on accelerator ~i:...ing and target 
design. Additional testing using enrich~:d target material is beillg scheduled. 

Work is in progress to: 

Establish aj<lint venture which is expected to be consummated this spring 

Jrradiatc an enriched target and produce Tc9~"' that is suitable for FDA suhmission by 
June 1 ?96 

Acquire puriticalitln tcclmology that will hacl< up the work being p~rl'ilmlcd by the lNEL 

To create the environment for private enterprise to satisf)' our enuntry's uced for Tc••·", the l.IS 
Government should; 

Ctlm;ider this approach superior to Sandia (or any other nuclear reactur ultemativc) and be 
prepared to halt the funding to Sandia as the TTV team completes its developmem 
program 

Idenli (}' and implement a strategy with the Canadian government that W(mld pha~e out 
the Canadian govermnenr's subsidized 1\-to"''trc••m as the TTV team phases in privat.e 
enterprise l'v1o09frc99

'" 
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Richard F. Tc~r.a Response tn tho :'v!edical lsotupo; Production Project ELS 

I ro:cn1mncnd that modifications b.: made tl> the draft E!S to include th" TTY tc;:un's accelerator 
approach l<.l producing Mo99/T.:«" as follows: 

Paragraph 3.2 Nu Action Alternativs: should include a stlbpar<lgraph stating that TTV's 
accderator production .:e1tters will be i..nstallt:d in I he next three ye<lr~ um.l thallhcse 
centers will have the capability or suppling the l~S requirement for Mo"'!Tc""'". 

Paragraph 3.3 A!terpatjvcs to Accomplish the l'rQJlosed ActjOJl should identifY the TTV 
team as having the pndbrred approach. If the US Government needs earlier d"Jll<)yrn.::nt 
of these a.:.ce!crator production centers, it could consido:r Jimding the Tl'V temn ul a levc.l 
that ·would w::cel.::rate i.mpletn~nlati~m and enable earlier ds:plnyment. 

Paragraph 3.4 Alternatjyes Considered and Djsmjs.~cd should delete all rd.i:r.,nce In 
TTV's prOJ.'Tam since it ""ill be included in the paragraphs as stated above. 

Supporting this private ventvre would obviate rhe need lbr the < ioverrunc:nt to spend taxpayers' 
hard-earned dollaTs on a solution that is Je~<> than optimum during this period of fiscal cri~is. 
lTV's approach will ~up.,rscde the .DOE plan wilh an inherently beller solution within the same 
time period. Ifth.:: DOE prvceeds with investing in nuclear reactor produced Mo00/Tc"""', it 
would represent a very serious threat to the formation ofptivale capital to support thh market. 
Thi.1· venture will nm hf! capitalized !f'thert! ;_, a cheap. gol'ermnem .vubsitlized source ol 
AfoP~/Tc99'n in the marketplace. 

The 'lTV team's !tc.celerator production method is ready for cllmmercialization. It is 
environmentally sate, requires no govefi1Jttent funding, satisfies all <.lfthc lJ S requirement. and is 
more competitive than any or the alternatives listed in the draft ElS. 

We would be happy to meet with you ami your tcclmical slalrtn brief you on o~1r approach. Also, 
T Juok forward to working with you and your office to ensure that this accelerator appmaclt is 
properly represented in the F.IS. 

Sinc.::rcly, 

Richard F. Testa 
Director, Venture Development 

Enclosure: Sununary - Accdcra:tor pnlduction of Mo""iTc...., 
t\ugust 7. J9951ettcrto Wade Cam1ll 
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1/E"/VTURESJNc. 
!j~1 Vl &.<"O~dWii}-~ Sc.i.·~2D0 

lo;tCJo"':~ .~;:;Hs. !D 53402 
(Pi':fO S.-:>fJ-8 ,149, Fc.x (2(.,.'.3) liP4-IUSO 

Aub'Ulil 7. 1 'J95 

Mr. \Vade Carroll, NEPA DocllDll-'tlt Mnnoger 
Offke of Isotope Production lUld Distribution. "KE-70 
U.S. Department of Eneo·gy 
19901 Germantown Road 
Germnnto"n. Maryland 20874 

Attn: Medical Isotope Production EIS 

Dear 1>.1r. Carroll: 

It was nice talking with you this al\cmoon. As discussed, a membn of Thermo Technology Ventures 
ancnded your meeting held in Idaho Falls on Jul,- 24 which sought cnvirorum;ntal impact statements 
regarding the proposed isotope production project. 

Tbcnno is in the process ofcyoluating an allcrnath·e production method lOr Tc\)9m, the daughter product of 
:V1olybdenum-'J9. Our appro.,ch is to usc linear accelerators to dorectly produce Tc9'.>m. This Approach 
offers: 

A distributed production source, with no single point of lllilure as in reactor production 
No generation of radioactive waste 
High pllrity Tc99m with no possibohty of hnznrdous contamination 
High activity Tc99m is produced 
Simplified hondllng and distribution since the linear rcactoro< ar~ close to the hospitals that use the 
product 

\Ve believe that this approach otTers reduced costs and greater flexibility to oddrcss the national need for 
Tc99m. 

The proposed production of Mo<J9 in the Sandia ACR reactor or at other federal sires will se\·err:ly irnpnct 
our private production plans and the ability to raise venture capital for this venture. Our project is depending 
upon the government providing private enterprise with its traditional inccnti,·cs to enter into production of 
Tc99m. Also. our project will pro,-idc the Amencan people "ith U•e right amount of surety thot there will be 
nn uninterrupted supply of lhis needed isotope at reasonable prices. 

The suggestion that was made at the public scoping meeting of having DOE pro,·ide fundmg to assist the 
private sector would be helpful in developing thi• tec.hnolo:.•y I would like to work " phased program with 
the DOE to detemlinc what fundmg is anilablc for these efforts in order 10 encourage the private sec:too· to 
develop the required in frastructure to proo ucc Tc99m. 

!look forwan.l to working "'ith you. Please put m;, on the distribution list for follow-up and relat~ efforts 
regarding Tc99m. 
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SUMMARY l"fFORi\1ATIO~ 

Accelerator Production of i\·lo99/Tc90
"' 

A safe and economical way to produce a medical isotope that is critical in o'·cr 10 million 
procedures per year in the United States and whose current supply j5 in jeopardy: 

Thermo Technology Ventures. Inc., in conjunction with the Yfassachusetts Institute of 
Technology and DOE's Idaho National Engineering Laboratory/Lockheed ]1,1artin Idaho 
Technologies is dcvdoping an altemative production method for technetium 99m (fc""m), the 
daughter product of molybdenum 99 (Mo" )-

MIT's department of nuclear engineering created a novd and propridary inv.:nlion that 
makes linear accelerator ba.sed production of Tc••m teclmically feasible 

Lockheed 1\·Iartin Idaho Technologies is developing. a process to I'efine the accelerator 
produced Tc99m and prepare it I<>r delivery to hospitals and radiopharmacies 

Thermo Technology Venmres is !t1rrning a joint venture to commercialize this technology 

The pruduction of n•ctlical isotopes is a growing market with a very fragile supJ>ly base: 

J'vlcdical isotopes are used for diagnostic and ther<lpeutit: purpose~ and are Rupplied primarily 
through nuclear r"actors. ·rechnetium Y<Jm (Tc99m), the most imponant and Ia~ test growing 
medical isotope, is <;urrcntly produc<Od in nuclear rene tors by irradiating em·iched Uranium 235 tu 

form the fission product isotope Mo<J9. This isotope, with<> half-life of 66 hour.!<, decays to 
Tc99m. which ha~ a half-life of 6 hours and is used in over 90% of the nuclear diagnostic 
imaging scans. In the United $tatoos, there arc ten million radiClphannaceutical diagn<>stic 
imaging scans per year that use Tc99m, half of the world-wide usage. 

The nuclear reactor based production and distribution channel is long, cumbersome, hazardol•s. 
expensive, and su~icct to disruption. Currently, Lhe entire US supply ofTe99m is produced by 
onc rcactor, the aging, 38 year old, heavily subsidized Camtdian NRU reactor at Chalk River, 
near Kanata. The Canadian govemment would like to close this reactor. ll i~ currenlly under 
litigation from Nordion, a Canadian ha~ed company that distributes JV[o99 in North America, to 
enforce a 23 year supply "ontracl that will expire in 201 l. l'ordion is O\~ned by :'vfl)S Health 
Group, a Toronto based company established in 1969 and now the largest health and 1i 10, scitmccs 
company in Canada. The Canadian 1mclear r~ador is cxpccred to be closerl hy the year 2000. 
The Canadian government is considering; investing in two smaller renctors solely fi_,- the 
produdion of Mo99_,Tc99m. 

Nordion receives the Mo99 from this C~nadian nmctor. rhcy purify th,, isotope and package it 
for shipment. 1'\ordion then di~lributcs the isowpe Lo it-. l!S <::ustomcrs: DuPont :\·1erck, 
.--\mersham, :md Mallinck.rodL Thcsc custo:11ers package the Mo99 in Tc99m generators ~nd 
di.~tributc these generators directly to hospitals and radiopham1accutical companies. Hospital 
ph<Lrmacy staff and radiopharmuct:utical companies extracttbe Tt:99m from the generator and 

Oc1oh"r 21>. 1995 Thenno Technology Ventures, Inc. 
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package the isotope per prescribed unit do:;e to be useu di1·ecLly hy th" physicians. Since the 
half-li:fc ofTc99m is very short, it's imperative that the source b., close to !he hospitals. n1aking 
distribution key to fi.IUI\Jing customer requirements. The half-life of Mo99 is 66 hours. 
Therefore, generators are in constant movement :frOln 1nultiple sites back and l<>rlh to the reactor. 

Linear accelerator produced Tc:.99m greatly simpUtles the no\1\p a,_-ao,.·ard., C:):pcnshrc, und 
hazardou" production and distribution .t.c,.·stem. 

Accelerator produced Tc99m will bring the manufacture of the isotopes closer to the hospital 
sites and provide customers with a viable, lnng !enn, n::dtmdant, and local source of supply and b 
competitive with current world p1icing. 

This new accelerator concept is quickly moving from the conceptual de~ign and feasibility stage 
to <levelopment. Tests have already hccn conducted proving the :feasibility nf production and 
patents have been applied for. Thermo Technology Ventures' business plan calls for 
development to be complete and FDA approval obtained by !Jccember I 996, with regional 
prodtlction centers to begin operation in 1997. AhotLt five years will be required f'or con1plete 
in1plcn1entation to supply the entire U~S. d~manc.l by r~glonal production ccn1ct·s. with the interin"l 
balance to be supplied by reactor produced Jl.·1o"9

• 

Forty accelerator centers will supply 100 percent of the Unit"<l States d•·mand for Tc99~. 'l·hese 
accelerator centers ""ould be located at or near medical fucilities which would greatly simplify 
hanuling and transportation of the Tc99

m. 

TTV is discussing this concept with ~elected medical isotope suppliers to establish u JOint 
ventm·e tu manufacture and distribut" the Tc.99m. rrv has also provided the DOE humpe 
Production and Distribution's Environmental Impact Study with intormation regarding this 
accelerator produc~d Tc99tn so they can include this ."inurce of production. in their planning 
docutncnts and jnv~stment considct"ations for the Sandia reacLur. 

"'i'o Governn>ent sub~idy i~ required: 

This jndustry initiative rcpn::scnl!'> a viabLe: com.rncrciaJ alternative to g:c.n.'ernnlent ~ub~idizcd 
n11clcar reactnr hascd production. .A.s pri vatc enterprise ntakcs. the accelerator based Tc"XX'" 
product available, reactor based J'v[o99/Tc .. "' will be pha~c-d out ensuring an uninlerrupted ~upply 
nf Tc"''m for the US popttlation. This network ~,r uccderalnr centers will provide an economical, 
highly reliable, and indigennu~ supply ofTc••~ thai will be cnmmcrcially available, replacing 
reactor produced tvfo""/Tc99

"' ant! other medical isotopes. 

1\-fultiplc bcnelits of occelcratnr produced Tc99m: 

This 11e\A.• accelerator concept t.-.Hers rnany in1proven1ents over the current ~h)~t9lTc99 ., nuclear 
reactor b;u;eu production method which has bc<!n used exclusively ov"r th" pa"l 3() years. These 
inlprovetnent:-; are: 

No single ]X>inl of failme 
Over 40 Llistributed produclion sources, networked together will be able to 
produce th" Wlal US rcq\lirement orTc99m 

Ocl<lh<:r 26, 1995 Thl'rmo Technology Venture,;. Inc. 
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No genenction of radioactive or hazm·dous waste 
Current reactor ba.,ed production produces tission product" which must be 
disposed of and is currently not considered in the pricing of the Tc99m 

No use of enriched uranium 235 

Page 3 

\Veapons grade uranium 235 is \lsed in tht: current process ofproduc.ing !Y1o99, 
providing for an increa.,cd national security risk and increased c<>sts of handling, 
protecting,, and accounting for this mal.,ri<ll. The enriched U2:l5 is currently not 
recycled and is stored a'> waste with tigh! security required to divert pnssiblc 
diversion to weapons pn><luctiou. 

High purity Tc"0"' >vilh no possit>ility of hazardous contamination 
The reaction ·within the accelerator heam produces very low impurity levels, with 
no possibility of carryover ofh.azard<>us fission products inL<> the Tc99m as in 
reac-lor tission produced material. 

High specific activity Tc••~ is produced 
Each accelerator produce.< high specific ao:tivity Tc99m, comparahk to the current 
product. 

High productivity 
Each accelerator produces enough Tc99m to supply 1,000 unit dose~ a day li.lr 
distribution to local hospitals and radiopharmacics. 

Simpliticd handling and distribution 
No clumsy generators are required to transport the isotope. Tc99m will he 
packagoed at the mam1facturing site and delivered directly to the h~>spitals. The 
extra work required to purify the reactor produced Mo99, shipping it to generator 
manufacturers, who in-tum, repackage for shipment to hospitals and 
radiopharmacies who have to exlrac.t Tc99m fl·om the generators and finally 
repackage it for unit dose requir.,ments is all eliminaled. This new procedure 
saves time, is responsi vc to custom"r demand. and has improved safety wiLh J.,s;: 
hazardous waste and reduced worker radiouion dose. 

Note: Therm~> Technology Ventures, Inc .. headquartered i11 ldaho Falls. idaho, wa' f<)rrl\od to 
commercialize technology within the T~EL. TTY is a wholly owned subsidiary of 
·rhenno F.kctron Corponclion. a S2 billinn corpomtion located in \Valtham, !Yfass. 

Lockheecll\.·1artin Idaho Technologies, h"adquarrcrcd i11 Jduho Falls, Idaho, was fortncd to 
maintain and operate the J'NF.L. LJ\·1lT i ~ a department of r .ockhccd J'vlartin Cmp<>ration, 
located in [V[aryland and the largest government contractor. 

Accelerators provide a means of accelerating, charged pa.tticles such a.~ electrons, protons 
or deuterons to high "nergics. In a linear accelerator, commonly k.110"''T' a;; a LlKAC, a 
beam of electrons is inj.,c.tc-d into ;m ao:cclcrating tube and acceler;~t.ed t<> high energy. 
Accelerating sections are connected to a high frcque11cy nltcrna1ing vollag.: irom a high 
powered oscillator. Eleclron acc.::lerarors produce high "morgy photon':' by impact of the 
accclcmted el.,ctron on a tungsiC<lll'lrg.,t. 

Oc!nhcr 26, 1995 Thermo Tcchn(>lngy Vcnntrcs, Inc. 
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Responses to Comment Letter C057 

The Thermo Technology Ventures (TTY) concept, including the benefits of a non-reactor production facility, is 
discussed in Section 3.4.3.3 of the EIS. 

2 If funding is to be provided to investigate a new concept, Federal procurement regulations require that the 
Department issue Request for Proposals or that the company investigating the new concept send an unsolicited 
proposal to the Department. In December 1995, the Department published a Notice for Expression of Interest 
in the Federal Register to determine if there is interest among private sector companies in privatizing various 
DOE isotope production operations. If the Department proceeds with the action proposed in this EIS and if the 
response to the Notice for Expression of Interest indicates that there is significant interest in privatizing some 
isotope production operations or there are potentially viable alternative concepts to produce isotopes (such as 
Mo-99), the Department would issue a Request for Proposals. 

Thermo Technology Ventures (TTY) contacted the Department in October 1995 to inquire about how to submit 
a proposal for Federal funding for their concept, and the Department responded in October with the requested 
information. To date, no request for funding has been received from TTY. 

3 As stated in the EIS, if the Department decides to pursue this project, it would phase out production of Mo-99 
as private sources begin reliably producing Mo-99. If TTY begins reliably producing Mo-99 in sufficient 
quantities to satisfy 100% of U.S. demand before the Department's production facility comes on line, then the 
Department would halt the project. 

4 A private company in Canada, Nordion International, is currently supplying Mo-99 to the U.S. Nordion 
contracts with the Canadian government for irradiation services in the National Research Universal (NRU) 
reactor to produce its Mo-99. Nordion has informed the Department and the medical community that it intends 
to build two new reactors using private funds to replace the NRU, which is scheduled to shut down in 2000. 

5 Section 3.2 on the no action alternative addresses the impacts of not proceeding with the proposed action given 
the current environment. It does not address future possible or probable events. Section 3.2.2 has been 
modified to reflect recent progress by TTY in the development of its accelerator concept. 

6 As stated in the comment letter, the earliest that the TTY concept could be supplying the entire U.S. demand 
for Mo-99 is December 1999. While the Department would welcome the production of 100% of the U.S. 
demand by TTY or any other private company, this concept cannot meet the purpose of and need for the 
proposed action for the reasons discussed in Section 3.4.3.3 and, therefore, must remain in the category of 
Alternatives Considered but Dismissed with respect to this proposed action. 

7 As discussed in Section 3.4, the new technologies that are being investigated do not appear to hold the potential 
to produce 100% of the U.S. supply of Mo-99 in the near term (within 1 to 3 years). Therefore, these options 
are not considered in detail in the EIS. However, the Department will continue to monitor the progress of these 
new technologies and would stand prepared to phase out its production if these new technologies begin reliably 
producing Mo-99. 

As stated in the EIS, the Department intends to operate only as a backup to the existing Canadian supplier. The 
Department will only produce and sell Mo-99 in sufficient quantities to maintain the capability of the facilities 
and staff to produce 100% of the U.S. demand for Mo-99 in case of a supply shortage. The Mo-99 would be 
sold at the prevailing world market rates therefore, the Department does not believe that its proposed project 
would represent a cheap, subsidized source of Mo-99 in the marketplace. 
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~B6Q Cha~~ing Way, Su~te 206 
P.O. Box 2367 
Idaho Falls, Idaho 83403-2367 

February B, 1996 

'Tr.e F.onorab:.. e r!aze 1 0' Loe ary 
sec~etary o! Energy 
Depart~ent of Energy 
10 0 0 Inde-oendence Ave, S . "1'1. 
washington cc, 20585 

The Idaho 3ra:.n r:.~mor Center (:i:BTC) str!:>::-!gly supports tr.e selection 
of the Power Burst Facilitv (PBF) :.n Idaho as tr.e Depa:::-t:r.c:!lt of 
Energy's (.::JOE's) primary choice for the product. ion o£ Molybder..um ·=:~·:~ 
for ~he following reasons: 

?he mission of the Idaho National Engineering Laboratory (INEL) 
includes medical ~ses for nuc:ear cechnology. ~he two ~ew ~exico 
labs under consideration, Sandia ar.d Los Alamos, are defense 
r.t=.ss:icn labs. We uo::-ge DOE ~o supper:: ·::.he current lab-assigned 
nissicn of PBF at INEL and support medical ~ec~no:ogy at INEL. 

:~EL curren::.ly has 2G years of experier..ce ir. producing Cobalt 60 
and other medical isotopes fo:r: t:'"le medical commu~ity. ':'h:!.s 
experience is not. preae:lt at Looa A::.amos ar.d Sandia. DOE should 
capi~alize on t~e experience of INEL in making it's decisio::-1 to 
choose PBF as the primary si~e for Mo 99 production. 

DOE. has prioritized bringing Mo 99 into the real:r. of t~e private 
sector for oroduc~ion o: medical isotoues. The PBF at lN~ is best 
set up to make ~his happe::-1 the soonestbecause ot DOE's lease with 
the Idaho Brai:l Tumor Center. Privatization is we:..:;_ under way 
t~rough this arrangemen~. 

T~e Annular Core Research Reac::.o~ (ACRR) at Sandia is a Department 
of Defense Reactor Facility which disqual~fies it for 
-:::ommercialization. This restricti-on severely limits the 
reliability o= ACRR as either a pri~ary or se~cndarf Me 99 back up. 
In the event that tl"-ere is a DOD use for the ACRR, ~he defense 
prioricy would be superior to ;:he medical isotope p:::-iority a:!ld 
mill i.Ol"'.S of patients would suffer. The medical community in this 
country will .seriously and vocally question that: typo;! of decision 
roak:..ng. 

I~EL's PBF reactor currently ~as a ccmmercla1 ~ease and a plan to 
treat:: cancer patients t.:.sing BNCT. The Mo 9.:? m.i.osiot~ is co'T.pat:..b:e 
wi~h the BNCT miss:.on. The sele::::;:.iot~ of PBF' at ::;:~EL enhances bot~ 
missions and this best suooorts IN~L' s overall :r.issicr, of med:..cal 
use for ~t.:.clear technology~ 
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LAHO BRAIN TUMOR CENTER 
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It would be erroneous for DOE to make ~t·s decision based upon 
suggest~or-s that Sandia can be ~n ~edical isotope production i~ 22 
moi~'C.hs ve:::::sus 28 montr.s ::or PBF. 't'he cu::::::::::ent Environmental Impact 
Scatement O:EIS), (page iv) indicates by DOE's cwn adrnissio:n that 
~he canadia~ source is not seriously quest:ioned for a~ least three 
~c four years. Therefore the goal of having earliest productio~ of 
small aa1ounts (10%) o-: Mo 99 sho·c~ld r-et drive ':he selection of 
sandia simply because Sandia has a 6 rncr.~h earlier window. 

There is a:nple evider-ce to suggest to DOE that Nat:ional Policy 
interests cor.~pel DOE to seriously lao:~ at a 100% or more prod;.Ict:..on 
of USA needs for Mo 99. A loss of the c~rrent foreign supply ~s 
li~ely ".;o be a c..!omplet.e loss ar.'.5. a back up of 1.0-30~ wo•.1ld not 
sustain minimum US needs for any prolonged period of time (EIS 99 
v~ . There are, in many quarters, dic~~sions ~egarding cla~ns that 
DOE's arbi=rary decision made in conjunction with foreign based 
isotope producers and d~stributors, to limit U.S. Mo 99 production 
to bet·.Neen 10% and 30% of domes-::.ic use, circumvents important 
~ational policy. This decision rightfully belongs at the 
Presiden~·s cabinet level and/or the Congress of ~he United States . 
.Dependency on foreign sources chreat:ens supply in time of national 
emergency, drives up prices for hospitals, doctors anci pat~ents, 
and runs counter to ad~inistration goals of providing increased 
access to medical care for all Americans. 

There are five hot-cell facilities at the INEL site. Only one, the 
:-A..-.; J::.o-::.-cell facility was considered hy DOE. Four other facilities 
are accually better alternatives than TAN. Some of these hot-ce:l 
facilities would :!:"equire no shipping o~ radioactive :r.aterial and 
radioactive waste on public highways and across state l~nes. 't'he 
choice of New Mexico would require shiprr.ent of radioactive material 
and radioactive waste on public highways and has rece~ved strong 
negative environmental impact comments from reside:1ta of New 
r1exico. 

The INEL hot·cells are clearly super~or to any of the p:::::eferred 
choices offered at the uth..;;:r; .aites. Espacially i.f IrJE:. t.::ses or.e of 
t:he two Chern Plant's modern and available units. 

There is overwhelmingly positive public sup~ort in Idaho for the 
Moly 99 mission. Not a single negative oral statemer.t was made in 
eit:'l.er of the two, very well atte~ded Idaho public hearings. 
People in :;: dahc want Mo 9 9 p::oduc t ion in Idaho . They want a 
medical mission to succeed for the n~clear industry. 
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IDAHO L TUMOR CENTER 

The acalysis of the PBF option ic ~~e 8IS icdi~ates considerably 
mo~e ~·eac tor modification work ar..a cost tl:a.r: are r.e:::essary. INEL 
emp:.oyees stated that some of. their cost estimates we!:"e doubled by 
the EIS au~hora :.n their EIS repc::t. The pub~.ic hea~:i.ng .:..n Ida~o 
revealec that already existing cost es~imates for the PEF oo::.ion 
~ ... ere mud: n:ore detailed ar.d actually cos:: ccnsiderably .:ess- than 
those s~bmi~ted in t~e ~IS. W.~en employees of INEL testified that 
their cost sheets were disregarded and some of ::heir cost numbers 
were doubled, DOE represen~atives replied that JOE thought some of 
t:•e cost ''looked too low" so they arbitrar.;~y raised them. 

DCE's selection of Sandia would require design and manufacture a: 
new fuel and also ::equires initial use of highly enriched c-ranium 
which incroases security risk and waste. ~3F uses low, enriched 
f·.1el a!ld is the superior alternative to Sandia in this regard. 

FBF has a clea~ advantage over ACaR at Sa:-~dia. because of the 
availability of e.x:isting fuel and Lhe ab.:.llty \:O ope~ate PBF on a 
reduced power design for PBF. ACRR would req~ire new fuel and 
would ~equire doubling of design power making ?BF a clear choice. 

~he cost for PBF to produce 100~ of domes~ic need is lower f.o~ both 
start u:p and operation ::han the preferred option at Sa:1dia as 
indicated in the BIS, even tho~g~ cost savihgs (items 11 and 15) 
were :1ot considered. Over 25 y_ears, ::his represe:1ta savi:1gs in 
excess of a hundred m;llion dollars. 

~:~J 
Francis Paul, M.D. 

cc: Assistant Secretary Terry ~ash OOE, Wade Carroll ~E, Senator 
Larry Craig, Senator Dirk Xempthorne, Co~g~essmen Mike Crapo, 
Congressmen Helen C:henowet~, Governor Philip Bat::, Western 
Part:lers 
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Responses to Comment Letter C058 

Comment noted. 

2 As presented in Table 3-2, LANL and ORNL also have significant experience in the production and distribution 
of isotopes. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE. The Department is aware of this potential for the INEL alternative. Although the potential for privatiza
tion of the proposed action in this EIS is important, the process for privatization is not part of this proposed 
action. Each of the production alternatives has potential for privatization. DOE has solicited expressions of 
interest from the industrial community for the privatization of any isotope production activity conducted by 
DOE, including the proposed Medical Isotopes Production Project. If promising concepts are received, the 
Department would seek privatization proposals on a competitive basis. 

4 The Annular Core Research Reactor (ACRR) is an Office of Defense Programs facility within DOE, not a 
Department of Defense facility. It is possible that the ACRR, the preferred reactor for the proposed project, 
could be diverted to support defense missions in case of a national emergency. However, the Department has 
determined that the probability of needing the ACRR for defense purposes is sufficiently low to preclude 
disqualifying the reactor from consideration and does not diminish its potential for privatization. 

5 The IBTC has informed DOE of its interest in coordinating its efforts with those of DOE; however, IBTC has 
not submitted any plans for coordinating reactor conversion activities, nor has it made a formal proposal to 
DOE. In addition, the Department understands that IBTC is investigating the possibility of using other facili
ties for boron neutron capture therapy (BNCT) and that other reactors under consideration for this project may 
be usable for BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 

6 The entire U.S. supply of Mo-99 is produced in a single reactor in Canada. If this supply were to become 
unavailable, the U.S. would face a Mo-99 shortage. The preferred alternative could produce a small amount of 
Mo-99 six months after the Record of Decision. The ability to produce a fraction of the U.S. demand in a short 
period of time is important because, if a Mo-99 shortage were to occur in the near future, the Department 
would be able to supply at least part of the U.S. needs. 

7 All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary modifi
cations) have the ability to produce at least 100% of the U.S. demand for Mo-99. If the decision is made to 
pursue this project, the Department would act as a backup to the existing Canadian supplier. The goal of the 
proposed project is to ensure that a reliable supply ofMo-99 is available to the U.S. medical community; thus, 
100% of the U.S. demand would be produced only during times when the Canadian supply was unavailable. 
The goal of producing 10%-30% of the U.S. demand on a continuing basis is to allow the U.S. facilities to 
respond quickly to the need to supply 100% of the demand when necessary. 

The Department's decision on the proposed project will be documented in a Record of Decision that will be 
signed by the Secretary of Energy or the Director of the Office of Nuclear Energy, Science and Technology. 

8 The options considered were to use the Test Area North (TAN) Annex hot cell facility or to build new facilities 
adjacent to the Power Burst Facility (PBF). The new cells would cost approximately $4,500,000 to 
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$5,000,000, which would significantly increase the cost of the INEL PBF option. Of the five existing hot cells 
the commentor cites, two (the Hot Fuel Examination Facility and the Fuel Conditioning Facility) are currently 
in use and are not available for Mo-99 production. A third, the Test Reactor Area Hot Cell, is not adequate for 
Mo-99 production. Of the two remaining hot cells, the TAN AnneX: was chosen over the Idaho Chemical 
Processing Plant (ICPP) hot cells because the modifications costs would be similar and because using the TAN 
Annex provides a bounding environmental analysis in the EIS. This would not preclude use of the ICPP hot 
cells for Mo-99 production. 

9 As described in the EIS, some transportation of Mo-99 and small quantities of low-level waste would be 
required at any of the alternatives considered. For some of the alternatives, this transportation would take place 
almost exclusively onsite, while others would require use of public roads. The ORNL alternative and the 
preferred alternative at SNL/NM both would require periodic shipments of low-level waste out of state to the 
Nevada Test Site. 

10 The modifications required for full production are described in Section 3.3.4.9. The cost estimates used in the 
analysis in Section 5.22, as well as the basis for these estimates, were discussed with cognizant INEL person
nel. 

II The PBF is the only option currently using low enriched uranium fuel. All the other options evaluated in detail 
have designs for converting to low enriched uranium. The objective is to not build any more highly enriched 
uranium fuel bundles for any of the other options, but to use the fuel already on hand until the supply is 
exhausted or, in the case of ACRR, until the burnup limit is reached (see Section 3.3.1.9). Two or three 
transition cores of both low enriched uranium and highly enriched uranium would be used during the conver
sion to all low enriched uranium fuel for these options. This is a long-term safeguards advantage, in that it 
depletes and irradiates the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are generated per 
reactor full power year with the use of low enriched uranium bundles. 

12 The amount ofPBF fuel is limited. With all available fuel on hand, the PBF can run for only 1000,000-
150,000 MW hours. At a power of 10 MW, the fuel will last approximately 625 days. The PBF fuel is 
one-of-a-kind and will be quite expensive to replace. It requires a special manufacturing run on a one-of-a-kind 
design at a fuel manufacturing facility. Conversely, the TRIGA type fuel that would be used to replace the 
existing fuel in ACRR is very common and is relatively inexpensive to produce. The new ACRR fuel would be 
phased in as the burnup limit on the existing fuel is reached (see Section 3.3.1.9). 

Regarding the increased power requirements at the ACRR, the SNL/NM alternative includes the design, 
equipment modifications, and licensing efforts required for the power upgrade. The design calculations and 
safety basis upgrade to address the power increases have been completed. These efforts and the hardware 
required for the modification are included in the cost estimates in Section 5.22. 

13 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 
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Author: Priscilla Tracy 

ON THE 
U.S. DEPARTMENT OF ENERGY 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 
FOR THE 

MEDICAL ISOTOPES PRODUCTION PROJECT 

PLEASE 1111\IN'r CLEilllLY 

Yuu-r cr.:n ... un\r form i.• DO'C daataned ro contat.n JD&Dy cOIIIImt!-nt•--chere is barely 
room to writ:e "Holybdenum-99 and R.elat:ed :Isotopes"" on :lt .. A1•o there ill no 
address on the form. no point o~ contact. no phone ~uumber. The form sends a 
me•••se. 

What ~• a11 ~h~• about? Csnada ~. do~Q8 fine producin& and transporting th1a 
nuc1ear medic~ne--we should DQt in~erfere with ~heir industry. TheTe 1• no 
noed to •pend rax dollars ~o create a company to give &way to so.e business. 
The city o£ A1buquerque has much to 1o~e and nothing to gain by locati~g a 
facili~y like you propose h~ce. See Teference• below: 

Refe~ence p•ge 5.1. fourth para&rapb of your Draft EIS: 
••The effecr on econom:l.e c.l11a&~e and e:o1111111unJ.ty r~aou~ces wou1d also be min1.mal 
because of ~he re1at1ve1y sma11 number a£ worker• cha~ would be emplo~ed ~n ~he 
1aot.ope produ~t:1.on project:. •• 
ReZeren~e paBe 5.2, fourth p•r•sr•ph: 
··Bec:.•use the DOE intenda ro produce Mo-99 even when the Canadian •ourco i~ 
•uppl.y1na H0-99, periods may occur. when the DOR J.a unabl.e t:o sel.l the M0-99 
that it produces. In ~his case. ~he unsold Mo-99 vo~1d have ~o be disposed of 
as 1ow-leve1 ~ad~oaet~ve va•te. The dlaposal of unsold Mo-99, w1th the other 
1ow-1evel ••d1oact~ve wasce genera~ed dur~ng production, la bounded by ~he 
aaalyses in rhi.s EIS ... 

The q~a1~ty ~nd quantity o~ A~buquerque wacer is deterJ.o~atJ.na. A m:l.sratina 
p1u~e of TT:I.ch~o~aechen• (TCE) conram1nacion is aLready ~n the acquifer. In 
addit~on ~~ con~•~~naElon. we are also a desert eity very short of wa~er. See 
attached newspaper art~cle--the city wJ.l.l eoon begJ.n to &1nk •~ t:he level of 
the wacer in ~he aequ~fer goes do~q. A• ~he ci~y •ink&, rhe around and cbe 
&~ruc~ures bu~1t on lt wi11 crack. Pu•plng too much water w111 have a 
siantfic.ant: env1ron111euta~ J.mpac.t oa ~hi• ci1::y. Your own phraae "'Irr-evers~ble 
and Irretr.ievabl.e co .... ltment. of Resources•· says :l.l. all--""when a re•ourc.e 1• 
1rrap~•c••b~y lost: and c::anno't be t"ep~en~Hhe-d. •• Th.1u:: .. • whar will happen t:o our 
wat~r. Thia 1• no~ a good place ta 1ocate a watcr-chiracy industry. DOE wanes 
to u•e 11,000,000 additional aallons a )'@&r for thJ.• project in addition to the 
1,002,500 ball.ona already used (page 4.9 RlS & h&arina dlscuBsiona). 

Wba~ever happens to K~rtlaQd Ai~ Force Base. happeas to the c~ty ot 
Albuque~que. The base aod ~he c1~y sctual1y toucb. Many people ~ork on the 
basa bea~des just DOE emp1oyee•• some peop1~ •ctual~y live on ~he base. Th1& is 
a b~g popUlat~on ~enter. The r1•k• aTe ~co s~eac to loc.are a nuclear factl1cy) 
store nuc1ea~ wa•t•• cran•port uuclear products and wasre~ 

DOE dee& not look ~ri~1cally sr 1~a own proposala and a~tlons. The Agency ~a 
1ooking at whac it wants to do through rose-co1ored sl.as•e• when J.t ousht 'CO 

remember wha't happ~ned at Reeky Flats. 

The aa1es p1tch for ~heee med~ca1 ieotope• la thac they •~• i•por~•nr to che 
world. So ~.water. Xt you w•n~ to make •ometh~n& wonderfu~ for che wor~d. 
make vat:er. 

Pr:lscilla Tracy 
3708 Che .. .,z NE 
AlbuquE!~que. NM 8Hll Phones 

f afcll- ~ptpz CW'h'rk.. 

JW:iu-1 Fffi 8', 
(505) 27 5-61<4 5 

A./ttl C¥2t6t/lt'4L c.~tJ Ft/l#-1.5 FM &F 
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Heavy water use may sink the city - literally 

S,>mr ,cc;iuna or.~lbu~UCIIjtl£ coul4 
llr:grn,~iflbrcily';dt¥51ii.'l'tllll«· 

·-•"'l<ld wa"' isn't ~~>WII. • nnw 
srudyia)'S. 

C.mttnualllc:wy "'* pwnpia1cwid 
~•• ·~ ~ami sllblt6ea" 
•.MIUJhout b~;~y, m:ocdiqt.lbellllly 
"! IVlliimi!M:loo!Jofdl<Srwt.bi• 

co Bm111 of Miael IIIII MiMal .. 
-CI:O~ 

Hlnrl-q ...-..! blly .. lllin:IIN 
illi'I:CIID!IIICUI~~ 
>Qu tr.ru.d1lllloiJullldy._, 
lnkiaa~pllllldttllllllil!iq 
cnlllllll-

lt'llp!lllllll!ll ............ 

~~Nil--· a~~~~n~~illillelilllad~""*' 

ili!Widloi'IUIIDels ~0· ~~ .. 
l'b adamillrs lb& lud. su.:xr ~nd 
--lllMDJia 

lilll!inil1t'OIIIIIIlllliltt.cn41reillxd£s 
ar DlllrWildilp dincdy abM't a IIUnr 
~~~al mar siiiii111W111 iKhes 01' Prn -ll.alaAibuqll:lqur. n.japo!liQou l'lf 
fledtr•IIIII(IOftf.lfnl call.! 

--~lilacl .. bs~ 

i(~\'YJNIIPd-~CO!IItiiJo 
lllt.·H~CIIIicined. 
!l~·,slllll)'ismlhllcllll'ad,s· 

;wroflhe ICtcnrilir: .iaunW ~ ~~ 
•o!Aol"!l'." 
R~J.)t.olumr:aafWIIrfliaa 
llle-~~--lhe 
·~ !qlpo!l fOI' ille -- gn~'ri 
p:lillill that Sllppol'l thf aqw.frr." lo.: 

.................. C7 Clll$$'00111/~.- .. ct lnlifl\' -··--...... CJ ,.,.... ., ......... _ •.. .D2 Sootts --........... ~-· 81 Wild l1t ... _,,,,,_ Dl 
................ C14 Oallllwlk ............. ....l7 I..OW'S. ...... .._ • .M ~ ...... .....M lV., ........... ____ ,,.CI Wlftr .... - ......... ,BI 

WAT!R fromA.J 
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Responses to Comment Letter C059 

For the convenience of the public, the Department provided a form for individuals who wished to submit 
comments while attending the public hearings. Because the form was intended to be turned in at the hearings, 
mailing information was not provided on it. Individuals who wished to submit comments by mail had access to 
the Department's project address through other materials distributed at the hearings, including the Draft EIS 
and an informational brochure. Additionally, the mailing address was printed in all public notices. 

With regard to the amount of writing space on the form, it should be noted that the Department placed no 
limitation on the number of forms that could be used for any comment. Individuals had the option of continu
ing comments on multiple forms or other sheets of paper. 

2 If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The goal of the proposed project is to ensure that a reliable supply of Mo-99 is available to the U.S. 
medical community, not to produce Mo-99 for export and to compete in the worldwide market for Mo-99. 

The Department would prefer that the private sector assume responsibility for ensuring that a reliable supply of 
Mo-99 is available to the U.S. medical community; however, private industry has thus far been unwilling to do 
so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If private industry is 
able to ensure a reliable supply of Mo-99 on its own, the Department could phase out its production activities. 

If DOE decides to pursue this project, private industry may wish to privatize some or all of the production 
activities. If a private company makes such a proposal, the Department will thoroughly evaluate the costs and 
benefits of such a proposal, including the effect privatization would have on other isotope production ventures. 

3 The impact of EIS proposed actions on water use in the Albuquerque region is considered in this document. 
SNL/NM obtains its water from onsite wells at Kirtland Air Force Base (KAFB) and supplements it with water 
purchased from the Albuquerque municipal water system. The total water use from operation of the Annular 
Core Research Reactor at SNL/NM would increase from the current average of 5000 gal/day to 29,000 gal/day 
(Section 5.13), compared with total water use at SNL/NM of 1,000,000 gal/day (Section 4.1.13) or total water 
use in the Albuquerque region of 90,000,000 gal/day. This represents less than a 3% increase in water use at 
SNL/NM, or 0.03% increase in water use for the region, and would not be expected to substantially impact 
local geology or availability and quality of water in the aquifer. 

4 The concerns expressed in the comment regarding risks associated with medical isotope production are noted; 
however, the risks associated with any alternative considered in the EIS are low. The risks as well as the 
benefits to the public associated with producing and transporting medical isotopes will be taken into account by 
DOE in its final decision on whether to implement the project, and at which site, if any, it should be located. 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C.~ 

February 5~ 1~96 

Mr. Wade Carroll, EIS Project Manager 
Medical Isotopes Production Project (NE-70) 
U. S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

Dear Mr. Carroll: 

I am responding to the letter dated DecembP.r 13, 1995, from Ms. Carol M. 
Borgstrom, Director, Office of NEPA Policy and Assistance to Mr. Robert 
Bernero, requesting comments on the Department of Energy's document, "Medical 
Isotopes Production Project: Molybdenum-99 and Related Isotopes, Draft 
Environmental Impact Statement". 

In a cursory staff review of the document, we are in agreement with the 
overall conclusions of the report and in the necessity for a domestic supply 
of molybdenum-99 (Mo-99). One issue identified by my staff is in the 
evaluation of the environmental consequences of the transportation of the 
Mo-99, to the radiopharmaceutical companies for processing. Consideration of 
the existing and comparable shipments from Canada to these same companies may 
result in a finding of no increase in risk\impact over that of current 
transportation practices. 

Thank you for the opportunity to review this document. 

Sincerely, 

------------ ! . 
[/fiVl t.l t /. ·(____-
Donald A. Cool, Director 
Division of Industrial and 

Medical Nuclear Safety 
Office of Nuclear Material Safety 

and Safeguards 
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Responses to Comment Letter C060 

Comment noted 

2 If the Department decides to ship Mo-99 to Nordion for final product testing and distribution, then the 
transportation impacts of shipments from the DOE facility, as discussed in Section 5.11, would essentially 
be additive to the impacts ofNordion's current transportation activities. If the Department decides to ship 
Mo-99 directly to the radiopharmaceutical companies, then the transportation impacts of DOE shipments 
would essentially supplant the impacts of part or all of Nordion's transportation activities. 
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February 8, 1996 

GLEK DARNBLL 
318 Bainbridge Drive 

Tetonia, Idaho 83452 

Mr. Wade carroll, MIPP-IIS Documen~ Manager 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874 

Dear Mr. Carroll: 

I would like ~o make my input on the draft environmental impact 
statement for the HIPP-EIS. 

It should be a MUST that the Molly-99 production facility be 
capable of sustained production of at least lOOt of America's 
medical needs. To do less when the capability exists would be a 
waste of taxpayer funding. 

The current "preferred alternative" is the Annular Core Research 
Reactor (ACRR) at Sandia National Laboratory in New Mexico. 
As I understand it, the ACRR would require extensive 
modification to produce even 75\ of America's Molly-99 needs. 
I assume that the modification would require additional EIS 
development, related documentation, etc. (A costly effort.) 

The Power Burst Facility (PBF} at the Idaho National Engineering 
Laboratory can produce approximately 150\ of America's needs for 
Molly-99 without modification. Since this is to be a commercial 
venture, it is logical to provide profit incentive to potential 
investors by offering the capability to meet not only America's 
needs, but Canada's as well. Especially when the PBF is less 
expensive than the ACRR at the outset. 

If logic transcends politics, the PBP will prevail, especially 
when the Boron Neutron Capture Therapy capability is added to 
the commercialization equation. In tern, America's (and the 
world's) medical proficiency will be enhanced while the taxpayer 
is rewarded. 

:;:;:Y·v~ 
Glen Darnell 
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Responses to Comment Letter C061 

All of the reasonable alternatives would (after necessary modifications) have the capability to 
produce at least 100% of the U.S. demand for Mo-99. 

2 The modifications required to produce 100% of the U.S. demand for Mo-99 using the Annular 
Core Research Reactor (ACRR) are detailed in Section 3.3.1.9 of the EIS. 

3 As discussed in Section 3.3.4.9, several modifications to the Power Burst Facility (PBF) would be 
required. Besides modifying the central cavity, which is a significant modification, the reactor 
control system would need to be modified for a continued steady state, non-pulse mode. The 
transient rods would need to be removed and fixtures for target irradiation placed in the vacant 
locations. Cooling flow to the central cavity would need to be appropriately established, along 
with the normal core cooling flow in lieu of the contained loop that currently exists. Flow balance 
valves for the central irradiation cavity would have to be designed and installed to assure that 
appropriate target cooling flow is established without flow-induced vibration of the targets 
occurring. The core would need to be redesigned to supply a hardened spectrum of neutrons to 
the central irradiation cavity. Concentration of the power to the core center would be needed to 
establish the appropriate flux levels without needing to operate the reactor above 10 MW to make 
the facility competitive regarding fuel utilization. 

The intent of the proposed project is to act as a backup to the existing Canadian supplier of Mo-99 
in case that source of supply becomes unavailable. The Department is not proposing to compete 
in the worldwide market for Mo-99. 

4 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts 
with those of DOE; however, IBTC has not submitted any plans for coordinating reactor conver
sion activities, nor has it made a formal proposal to DOE. In addition, the Department under
stands that IBTC is investigating the possibility of using other facilities for boron neutron capture 
therapy (BNCT) and that other reactors under consideration for this project may be usable for 
BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 
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FAX 

Date 02106196 

Number of pages including cover sheet 

To: 

Phone 

Wade Carroll, MIPP-EIS 
Document Manager 

301-903-7731 

Fax Phone 301-903-6434 

CC: 

REMARKS 

From: 

Author: Bentley J. Harwood 

U.S. Citizen 
1405 Glennbrler 

Idaho Falls, ID 83401 
H: (208) 523-9219 

Bentley J. Harwood 

US Citizen 

MS Nuclear Engineering 

Phone 208-523-9219 

Fax Phone 

0 Urgent 0 For your review 0 Reply ASAP 181 Please comment 

1 would appreciate a written response to the following comments. Please call me prior to faxing so 
that I may activate my fax machine. 
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Author: Bentley J. Harwood 

5.15.4.2 The first paragraph states that the Omega West Reactor is similar to the 
Power Burst Facility. Although this may be true, later in the same 
paragraph, the EIS states that "In all cases, the design basis accident 
described in the Omega West Reactor SAR bounded the 
consequences, and thus qualitative description from the Omega West 
Reactor SAR were used in developing .. ." The problem that needs to be 
corrected is the fact that fuel elements in these two cores are totally 
different. Omega is aluminum alloy while the Power Burst is stainless 
steel oxide. Core melting temperatures are likewise vastly different. 
This then leads me to believe that source terms from these scenarios 
should be completely different. The melting of aluminum takes place 
over a small temperature range while stainless steel oxide does not. 
Further, other components of either reactor would likely melt and 
shutdown at different points prior to any type of release. 

The Power Burst Facility used to perform experiments on utility fuels up 
to and including their destruction while retaining the Power Burst Facility 
reactor core integrity. It, in my opinion, is extremely unlikely that a fuel 
melt would occur under any conditions at the PBF. A more probable 
scenario is likely to be more along the lines of the Sandia aircraft crash 
or natural phenomena resulting in fuel cladding breach but certainly not 
fuel melting. 

This scenario needs to be re-evaluated to at least recognize the above 
described differences. 

5.15.4.2 Table 5-41 lists a dose to a public access location 1000 m to the South. 

4.1.2.3 

This road or whatever this is does not exist. The closest public access 
is the highway to the South much further than 1 OOOm. There is no 
turnoff, parking, or road where this calculation indicates people will be. 
From USGS maps, the approximate distance from the PBF to Highway 
20 is just short of 4 miles. All access to the PBF is controlled (the public 
cannot routinely enter the area) and Highway 20 can be closed very 
quickly in an emergency. Note that Highway 20 actually crosses the 
Southern boundary of the INEL site. That is, the INEL site boundary is 
around 7.7 mi. from the PBF. The distance used for this calculation is 
in error as well as the source term. 

The other tables in section 5.15.4 also have the same problems just 
described. These calculations must be corrected before this EIS is 
issued as final. 

This section states that the shortest distance between the Albuquerque 
city limits and the reactor area is 2 km (1.2 mi.). Why do the 
consequence calculations in section 5.7.1 use 5.4 km (3.4 mi.)? I 
believe the MEl is a person that lives at the closest boundary. 
Justification is required to make this argument stick. 
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4.4.8.1 

4.4.9.2 
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4.4.9.2 

5.7.4 

7 

Comments and Responses 

Author: Bentley J. Harwood 

The first paragraph discusses INEL operations related to sources of 
radioactive emissions. The Navy training reactors referred to have been 
shut down and no longer have emissions. Spent nuclear fuel testing is 
no longer conducted. Nuclear fuel stabilization consists of repackaging 
and results in nearly unmeasurable releases. This paragraph should be 
corrected to reflect current operations. 

The third paragraph discusses the emission of noble gases and various 
other products. Where are these coming from? Most facilities that 
would produce these products have not been operational for many 
years. The largest error in this paragraph is the discussion of Krypton-
85 releases due to fuel reprocessing at the ICPP. This operation has 
not run since before 1991 . The reference used here is incorrect. The 
EIS must reflect current conditions. Lastly, only one reactor remains 
operational. The statement that refers to "reactor operations release ... " 
should be corrected to indicate that it is not many reactors, but only one. 

The statement that PBF is 1 km (0.6 mi.) from the Big Lost River 
channel is in error. This number more closely reflects the Idaho 
Chemical Processing Plant. The PBF is around 3.5 mi. from the 
channel. 

The first paragraph indicates that the PBF site may not be acceptable 
because of the close proximity of the river channel. The second data 
indicates that no data is available concerning aquatic live in the river. 
Both are incorrect. The Big Lost River channel is around 3.5 mi. from 
the channel. Second, data does exist, see the INEL EIS. Further the 
Big Lost River does not flow onto the site except in years of exceptional 
runoff. Therefore, there is no aquatic life during normal years because 
there is no water in the river channel. These paragraphs need to be 
corrected. 

The birch creek playas are only "in the general vicinity of Argonne 
National Laboratory-West" if you consider the INEL the general vicinity. 
These playas are around 3 to 4 miles from Test Area North and about 
17 mi. from the PBF area and 15 mi. from ANL-W. Please correct the 
wording and the implications. 

The discussion here indicates that 620 Ci of Argon-41 would be 
released primarily due to target processing. However, previous 
discussions stated that the processing facility would be located at the 
PBF. That is, the processing facility would have to be built. Why is the 
release quantity so large then? This facility would never be built if it 
worked so badly. This source term needs further explanation. 
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Author: Bentley J. Harwood 

Table 3.1 needs to be reworked based on the chapter 3 comments. 
Consequences due to a processing facility seem to be off. This 
conclusion is based on primarily the fact that Sandia is very close to a 
major population center and the INEL is many miles (42 ini.) from the 
nearest farge population center, but the MEl consequences for target 
irradiation are lower for Sandia than for the PBF. In a similar vain, the 
consequences for the target processing facility are nearly equal. These 
numbers look extremely fake. 

In addition, consequences to a collocated worker are higher for a facility 
that has to be built at the INEL than for a facility that exists or partly 
exists at Sandia. Again, these number look fake. Further discussion 
and/or description is necessary to add credibility to the numbers in this 
table. 

Near the middle of the first paragraph states the fuel elements would be 
transferred to the Irradiated Fuel Storage Facility for dry or wet storage. 
This facility is strictly a dry storage facility. Another facility may be 
available for wet storage. Please correct. 
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Responses to Comment Letter C062 

1 The technical basis of the comment is substantially correct. The EIS attempted, to the extent possible, 
to utilize existing safety documentation and other analyses in developing accident scenarios that would 
represent the design basis accidents for facilities considered in the Medical Isotopes Production 
Project. However, the Power Burst Facility (PBF) safety analysis report (SAR) is outdated and does 
not contain sufficient information on radiological emissions associated with the design basis accidents 
evaluated in the document. Based on information contained in the PBF SAR, a coolant flow blockage 
in the core leading to overheating and fuel element damage was included as a credible design basis 
accident. This is similar to the type of accident evaluated for the Omega West Reactor (OWR) and for 
which a radionuclide release estimate was available. Therefore, the OWR release estimate was used 
to evaluate a similar accident at PBF and also at the Oak Ridge Research Reactor (ORRR) in the 
absence of more recent analyses specific to those facilities. The release estimates were combined with 
site- and facility-specific information (stack parameters, meteorology, and location with respect to 
potential receptors) to estimate the consequences to workers and the public from these accidents. 

In addition, the estimated radionuclide releases for fuel damage scenarios (from whatever cause) at 
OWR and the Annular Core Research Reactor (ACRR) were similar, and use of the OWR scenario to 
represent emissions from an accident at PBF should bound the consequences of a design basis 
accident at that facility. Assuming a lower release or accident frequency based on the thermal 
characteristics of PBF fuel might result in a lower risk estimate; however, this would not likely change 
the conclusions reached in the EIS because the accident risk associated with operation of any of the 
facilities is low. 

2 The access point assumed for PBF facilities is actually a thermal luminescent dosimetry (TLD) 
monitoring station at the area boundary. In the absence of more detailed information, it was assumed 
for purposes of the analysis that a member of the public could gain access to this location. The 
analyses presented in the EIS for consequences at the public access location following accidents at 
PBF are therefore more conservative (i.e., estimate a higher dose) than if the highway location were 
chosen. However, this would not likely change the conclusions reached in the EIS because the 
accident risk associated with operation of any of the facilities is low. 

3 The distance used for the offsite receptor evaluation at SNL/NM represents the location of a full-time 
resident who receives the highest potential exposure to facility emissions. In some cases, meteorolog
ical conditions result in this location being other than the nearest possible access point. Also, other 
locations to which the public has access are not residential areas, and the exposures at these locations 
would be substantially lower than at a permanent residence because they are not continuously 
occupied. 

4 The radiological air quality section is based primarily on information in the Spent Nuclear Fuel 
Programmatic Environmental Impact Statement (SNF PElS) (DOE 1995b), which reflects site 
operations in 1991 with updates for some facilities that were expected to begin operation during 1995. 
The third sentence in the third paragraph of Section 4.4.7.2 was changed to read, "Historically, the 
radionuclide with the highest emission rate is the noble gas krypton-85, which was released primarily 
by the chemical reprocessing of spent nuclear fuel at the Idaho Chemical Processing Plant." 
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Radionuclide emissions from the INEL during 1994 included about 550 Ci of tritium, 2100 Ci of noble 
gases, less than 1 microcurie of transuranics, and about 10 Ci of other mixed fission and activation 
products (see 1994 INEL air emissions report to EPA [DOE 1995q]). Emissions from the PBF and the 
surrounding area amounted to less than 1 microcurie of mixed fission products during that time. The 
change in status for facilities noted in the comment is acknowledged; however, this information would not 
affect analyses or conclusions reached in the EIS. 

5 Please see response to comment C062-4 above. 

6 Sections 4.4.8.1 and 4.4.9.2 of the EIS have been changed to correctly describe the environment. 

7 The emissions of argon-41 referred to in the comment would result from operation of the PBF to irradiate 
targets rather than from target processing. These emissions result from neutron activation of stable argon 
in the reactor cooling system. Noble gas emissions from either the reactor or target processing facility 
would not be affected by the type or extent of filtration systems installed in the facility exhaust because of 
their unreactive nature. Similar emissions were estimated for the reactors associated with other alterna
tives as well. The emission control systems at any facility utilized for the project would be upgraded as 
necessary so that they meet all Federal and state standards before operations begin. 

8 The consequences of radionuclide releases from a particular facility are a result of the release conditions, 
the quantity released, meteorological conditions, and the location of receptors relative to the release point. 
The differences noted in the comment are a result of combining all these factors to determine radiation 
dose to individuals and populations. Section 5.7 and Appendix C of the EIS contain additional informa
tion about the assumptions used to estimate consequences of facility operation. 

Because the emissions from medical isotope production facilities consist mainly of noble gases, which are 
not held up by particulate filters or other typical effluent control systems, the type of filtration system 
installed in the facility would have only a minimal effect on consequences to workers and the public. The 
emission control systems at any facility utilized for the project would be upgraded as necessary so that 
they meet all Federal and state standards before operations begin. 

9 Section 5.14.4 was revised to eliminate the confusion. The Irradiated Fuel Storage Facility is a dry storage 
facility: other facilities at the Idaho Chemical Processing Plant could be available for wet (CPP-666) or 
dry (CPP-749) storage. 
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Mr. Wade Carroll 
EIS Project Manager 

Author: Michael A. Dempsey 

Office of Nuclear Energy, Science and Technology (NE-70) 
U.S. Department of Energy 
19901 Gennantown Rd. 
Gennantown, MD 20874-1290 

January 1, 1996 

Dear Mr. Carroll, 
I have received a draft EIS for the Medical Isotopes Production Project: 

Molybdenum-99 and Related Isotopes. I have read all the portions related to 
Sandia and Los Alamos. I find that the draft EIS more than adequately 
addresses any concerns I have. I think it is an accurate and in-depth document, 
which has been thoughtfully and carefully prepared. I do however, have some 
comments in regards to the draft EIS which I would like to be considered. 

I would first like to make clear that I am completely in favor of MIPP, and 
I believe that medical isotopes (specifically Tc-99) helped to save my son's life. 
From my point of view, this is a vitally important project, and must go forward in 
some fashion regardless to the location selected. I find that the NO ACTION 
ALTERNATIVE is COMPLETELY UNACCEPTABLE, and if possible, should be 
removed from the EIS as an alternative course of action. The no action 
alternative does not protect the interests of the people of the United States. At 
a previous MIPP EIS meeting I heard comments related to the possibility of 
producing Tc-99 (and other isotopes) in other countries, and using these 
sources for our domestic needs. The countries mentioned were Belgium and 
Russia. I immediately recalled the 1973 Arab oil embargo, and the effect it had 
on fuel availability and price. While we may be able to count on Belgium as a 
friend, the political climate there is subject to change, which could preclude the 
manufacture of these necessary isotopes. Russia is again leaning towards 
communism, and they are a recent fair weather friend at best. If we leave the 
hard choices to people overseas, we will end up as a nation of burger flippers, 
dependent on imported beef and spatulas. 

Once again I would like to state that I am entirely in favor of MIPP, but I 
would like to point out some social factors about New Mexico that could 
possibly be used to speed this project along. If SNL/NM is chosen for the 
irradiation portion of the project you may see some opposition from the pseudo
environmentalists and nimby's in the Albuquerque area. Most New Mexicans 
are completely unaware that there any nuclear reactors in New Mexico. A few 
years ago SNL wanted to dump 50,000 gallons of slightly radioactive water into 
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the Rio Grande. The water was reported to be less radioactive than ordinary 
milk. When the general public learned of the plan, the opposition was 
tremendous, and the objections raised we so strong that the water had to be 
disposed of in some by some other (much more expensive) means, after about 
six months of haggling. 

Since I began writing this letter, recent protests confirm this perception. 
Anti-nuclear activists (pseudo-environmentalists) protested the MIPP plan to 
irradiate the targets at SNL on 1/29/96 in Albuquerque, NM. A spokesperson 
for the activists charged that it was a pork barrel project designed to keep 
secret N weapon research going, and that we could purchase our Tc-99 from 
Canada. You, I, and the DOE know that this is a big lie, and that this project is 
vitally important to our nation. When you get the comments from Los Alamos 
regarding this project I am sure that you will s~hat there is no opposition from 
the people who will have this project in their backyard (I can see the LLW dump 
from the roof of my house, it's about 700 yards away!) 

I will attend the Los Alamos meeting on 2/1/96, and I am confident that 
the discussions I will hear FROM THE PEOPLE OF LOS ALAMOS COUNTY 
will be as before, not whether to produce these vital medicines, but as to what 
method to use. I implore you to proceed with this project at one of the selected 
locations, just do it. If some other more efficient method (linear accelerator, 
liquid reactor etc.) comes along, well this is America, and we will change to the 
most cost effective method. But for now we must push ahead, and do it. I 
WOULD PREFER LOS ALAMOS, AND IT IS IN MY BACKYARD, BUT IF 
ANOTHER SITE IS CHOSEN, FINEI FINEI FINEI FINEI JUST DO ITIIII 
DON'T LET US (UNITED STATES) RUN OUT OF THIS MEDICINEIII MY SON 
MIGHT NEED IT AGAINII YOUR CHILD MIGHT NEED ITIII 

Sincerely, 

~A-~ 
Michael A. Dempsey 
300 Connie Ave. 
White Rock, NM 87544 

(505) 672-3726 
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Responses to Comment Letter C063 

1 Comment noted. 

2 Comment noted. The no action alternative is required to be analyzed under the Council of Environmen
tal Quality's regulations implementing NEPA. 
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COMMENTS ON DOE/EIS-0249D 
MEDICAL ISOTOPES PRODUCTION PROJECT: 
MOLYBDENUM-99 AND RELATED ISOTOPES 

Kent L. Brinker 
755 E. 1600 N 
Shelley Idaho 8327 4 

Page 3.23 ACRR has to have new fuel made for the Mo-99 production, has the safety analysis 
been performed or will this be an extra cost? 

Has the cost of new fuel construction and procurement been added into the costs for ACRR? 

Page 3.24 Has all the safety analysis and engineering been performed for replacement of most of 
the reactor control systems and safety systems? It appears that almost the entire reactor controls 
will be redone including rod drives, instrumentation, and safety systems. Are these costs included 
in the startup estimates? 

If the closest approach of the city limits is 1.2 miles why is 3. 7 miles used in the accident and 
release estimates. 

I do not see where the increased shipments of waste to the Nevada Test Site for ACRR and ORNL 
is totally addressed for safety and accidents during shipment. Only LANL and INEL have total 
capacity for cradle to grave waste disposal/handling. The same for target production and isotope 
separation. 

The INEL has sufficient fuel stored at ICPP that no fuel would have to be shipped for manufactur
ing the targets. 

Page 3.51 second paragraph: reference to Highway 26 is incorrect. The Highway is Idaho route 
33. This can be closed for a shipment to TAN. 

How can PBF's stainless steel clad ceramic fuel be comparable in a loss of flow accident to the 
aluminum clad metallic fuel of Omega West MTR type fuel? PBF FSAR allows over 2000 degrees 
C for fuel centerline temperature and the core/fuel is designed to reach over 1 gigawatt in a natural 
burst and sustain no damage. For its power PBF is probably one the safest fuels/cores ever 
designed and operated. 

PBF has a 36" active core and a test space of 8.25" allowing use of very close to the original size 
of the Cintichem 16" targets. The targets can be doubled end to end in the PBF core and the test 
space can physically contain at least 27 targets. Were these facts taken into account for the Mo-
99 production capacity of PBF? 
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Page viii: The statement is that no private company is available in the near term to take on Mo-99 
production 

The Idaho Brain Tumor Center IBTC has a lease on the Power Burst Facility (PBF) for Boron Neutron 
Capture Therapy (BNCT). IBTC is a private company. The operation of PBF for both cancer treatment 
and Mo-99 production is compatible. IBTC would be part of privatization from the start at PBF. 

In a time of fiscal restraint, if all the reactors are considered to be equal in capacity and time to full 
production, what is the reason for ACRR to be the preferred choice when PBF would be the least 
costly alternative for modification and operation? 

For a long-term solution to domestic Mo-99 supply, PBF should chosen for modification. The 12 
million dollars/year for Annular Core Research Reactor (ACRR) operation would be saved. The cost 
for modifying PBF is millions less than the ACRR. PBF is capable of supplying much more of the 
amount of Mo-99 isotope needed for U.S. consumption. Using the EIS figures, ACRR costs for 5 years 
would be approximately 89 million dollars (including modifications). Over a period of 5 years PBF 
would cost the taxpayers 59 million dollars (including modifications) without IBTC participation. With 
IBTC participating and developing BNCT along with Mo-99 production, PBF operation/modification 
would cost the taxpayers approximately 33 million dollars. The difference in cost to taxpayers, 30 
million/57 million dollars. These savings do not include the reduction/payback from BNCT fees to 
DOE. After modification/start-up of 2 years, DOE/taxpayers would have minimal or 0 costs for domes
tic Mo-99 production as it would be by a private company. Once BNCT is in place and patient treat
ment started, DOE would receive income from the fees agreed to in the long-term lease agreement 
with IBTC. This could possibly total up to 3 million dollars/year. DOE could utilize this income to help 
fund other projects such as cleanup of various sites. DOE headquarters has issued orders that all 
operations that are appropriate for privatization should be privatized. This project would be a perfect 
illustration of this principle. Not only is PBF the better choice in terms of cost to DOE/taxpayers for 
Mo-99, a cancer treatment facility for one of the most violent and deadly forms of cancer would be 
created at the same time at no additional cost to DOE/taxpayer. From an economic and technical 
standpoint the PBF option is the best, let alone on a humanitarian basis. 

If a short-term small production supply is paramount, then according to the EIS information the ACRR 
can start to production 10-30% of the Mo-99 in a 6 month period with the removal of its experiment dry 
hole and fabrication of a target holder. ACRR could provide a small temporary supply while PBF is 
coming up to full production. No purchase of new fuel, change out of the present fuel, or replacement 
of controls systems would be required for this small amount of production. The existing hot cells can 
perform the processing for 10-30% level of operation. The funds to complete full modifications for 
ACRR 100% production would be saved. This option would supply Mo-99 for a minimum cost for the 
short-term. If there is a shutdown of Nord ion supplies during the next 22 months none of the sites 
could produce 100% of the needed U.S. supply anyway. 
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Responses to Comment Letter C064 

The calculations regarding the new fuel and core design have been performed, but these future changes 
are not adequately addressed in the current safety analysis report (SAR). The SAR will need to be 
updated before the core change is made. The cost of the change is factored into the SNL/NM budget. 
New fuel procurement has been factored into the annual operating cost of the SNL/NM facility. Costs of 
the modified control system have been included in the startup estimate. The safety analysis and engineer
ing design has been completed for the control system modifications. 

2 The distance used for the offsite receptor evaluation at SNL/NM represents the location of a full-time 
resident who receives the highest potential exposure to facility emissions. In some cases, meteorological 
conditions result in this location being other than the nearest possible access point. Also, other locations 
to which the public has access may not be residential areas, and the exposures at these locations would be 
substantially lower than at a permanent residence because they are not continuously occupied. The 
analysis also considers exposure to onsite workers and to members of the public at a non-residential 
location to which there is unrestricted access. 

3 As described in the EIS, some transportation ofMo-99 and small quantities of low-level waste would be 
required at any of the alternatives considered. For some of the alternatives this transportation would take 
place almost exclusively onsite, while others would require use of public roads. The ORNL alternative 
and the preferred alternative both would require periodic shipments of low-level waste to the Nevada Test 
Site (NTS). An analysis of the transportation of low-level waste, irradiated targets, and finished isotopes 
is provided in Section 5.11 of the EIS. This analysis includes the effects of accidents during transporta
tion of low-level waste to NTS. 

4 The statement regarding INEL is true. It is also true for every alternative other than the option of target 
fabrication at SNL/NM. 

5 Section 3.3.4.9 of the EIS has been corrected to identify the proper route. 

6 The Power Burst Facility (PBF) does not have a current SAR based on DOE Order 5480.23. Since the 
existing SAR does not contain the accident analysis needed for the EIS, it was assumed that the bounding 
fission product release accident would be the total flow blockage of one bundle. The source term was 
then calculated based on the fission product inventory in one fuel bundle. The LANL Omega West 
reactor has a prepared SAR based on DOE Order 5480.23, and a similar accident was described there. In 
this aspect, that of the bounding reactor accident being a flow blockage, the two facilities are similar. 

Twenty-seven targets will not arrange well uniformly in a circle. One can arrange 19 well, but the next 
step is 37. Uniform thermalization ofthe flux is the objective. Stuffing targets so they fit would not be 
beneficial in that several would run at very high powers and several would run at low powers. Further, 
with a higher metal-to-water ratio, the targets will operate at lower powers because less thermalization 
will take place and fewer fissions will occur. Going from a 19-target configuration to a 37-target configu
ration requires about 1.3 times as many targets to produce a given quantity ofMo-99 because ofless 
thermalization. Lower power targets cause greater specific waste (waste volume per curie ofMo-99 
produced). Nineteen targets is likely to work well in PBF. 

Volume II, MIPP- EIS 2.202 Comments and Responses 



Letter: C064 Author: Kent L. Brinker 

Stacking the targets is not prudent because it would generate more waste. Waste generation would be 
higher because flux at the edge of the core is lower; the lower flux at the edge of the core means that the 
target ends would have low fission rates. Stacking reduces the production per target and increases the 
number of targets required for full production, which increases the waste produced. Nineteen targets in 
the center, plus a total of six in the transient rod locations, should be satisfactory for full production. 

Long targets are not necessarily prudent either. Their curie content would make hot cell work difficult. 
A 20-inch target at a fission rate designed to yield 20 kW per target possesses 35,000 curies after a 6-day 
irradiation and a 6-hour cooling period. A 30-inch target would possess over 50,000 curies. While the 
larger target could be made to work, it is not a clear advantage. Also, it will not fit in a 55-gallon drum. 

7 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE. The Department is aware of this potential for the INEL alternative, but IBTC has not 
made a formal proposal to the Department regarding the dual use of the PBF. Although the potential for 
privatization of the proposed action in this EIS is important, the process for privatization is not part of 
this proposed action. Each of the production alternatives has potential for privatization. DOE has 
solicited expressions of interest from the industrial community for the privatization of any isotope 
production activity conducted by DOE, including the proposed Medical Isotopes Production Project. If 
promising concepts are received, the Department would seek privatization proposals on a competitive 
basis. 

8 The reasons for identifying the preferred alternative are stated in Section 3.3.1.1. 

The Department recognizes that the estimated cost of the INEL alternative is lower than that of the 
preferred alternative; however, the uncertainties associated with the estimated cost of the INEL alterna
tive are higher than for the preferred alternative. If the Department decides to proceed with the proposed 
action, the information presented in the EIS (including the cost data), the operational readiness of 
facilities, and other programmatic factors will be considered in the final selection of facilities for Mo-99 
production. 

9 Please see responses to comments C064-7 and C064-8 above. 

10 Comment noted. 
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R.U.C.A. ANTI-NUCLEARWASTE ~ 
(Ruidoso Upper Can)'<:>n AssocialiOI'I) 

Dedicated to Preserving Quallty of Life 

P 0. Sox 3553. 
Ruidoso, NM 68345 

!'llr. li'lade Carroll 
EIS Project Manager 

Feb, 6, .1996 

378-13363 
301 Hwy. 70 
Plaza D'Oros 

O:f':f'ice of J\!uclear Energy, Science & j,'ecl'!nology (NE-70} 
U.S. Dept. of Energy 
19901 Germantown Road 
Germantown, N:aryland 20874-1290 

Dear Mr. Carroll, 

Attached please ~ind resolutions which have been passed by 
the governing bodies of all towns in !::louthern New Mexico·, I 

did not bother to obtain the resolutions .f'rom the rest o:f the 
State but they are there. 

As you can see the citizens o:f' New Mexico strongly object to 
any further storage o:f' either hi-level or low-level nuclear 
waste. It is obvious that we are the dumping grounds for all 
of this junk which the Eastern and Middle States do not want. 
I••IE HAVE HfllJ ENOUGH AND 'tJILL FURTHER FHYS1CALLY PROT.EST THIS 

LfiTI!.'ST ATTEMPT TO ADD '1'0 THE CONTAMINATION 'll.liiCII W.E ALREADY 
HAVE, 

The attached poster explains our position very well and we 
feel that is is time that the ~.O.E, quit acting like the'J 
monkey :fable with their a ttl tude of "SEE NO EVIL, SPE!!!.K J,'O 
EVIL, HEhR NO EVIL". when 1 t comes to nuclear waste. 

Copl-: All Ji.)-1. 
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Comments and Responses 

Author: Hazel C. Haynsworth 

LAND OF 
ENCHANTMENT ? 

YES!! 

LAND OF 
NUCLEAR WASTE? 

NO!! 
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VILLAGE OF RUIDOSO 

RESOLUTION 92-37 

A P.ESOLTJT!ON CALLittG UPON THE Ult!'nD ST~TES CONGRESS TO AVOID THE 
WASTEFUL EXPENDITURE OF FUNDS FOR. MONITORED RETRIEVABLE STORAGE. 

OF HIGH LEVEL NUCLEAR WAS'rnS 1 REQUESTING THE CONGRESS TO CONVENE 
AND CONDUCT HEARINGS AND INVESTIG~TlON OF THE NUCLEAR WASTE 

MANAGEMENT PROGRAM OF THE UNITED STATES DEPARTMENT OF ENERGY, AND 
FURTHER REQDEST1NG THE HONORABLE BRUCE KING, GOVERNOR OF THE 

STATE OF tlEW MEXICO, TO JOIN IN THIS REQUEST. 

FRE.~LE 

A. The United States Department of Energy and Office of tluclear 
Waste Negotiator have funded throughout the country twenty 
( 20) 11 feasibility studies" of Monitored Retrievable Storage of 
"spent'' fuel from commercial power reactors and other high 
level radioactive wastes. Each· study grantee initially 
received $100,000., awarded mostly to Native American tribes 
and a few County government ]urisdictions. The Mescalero 
Apache Tribe requested and received federal funds ($300,000.) 
to study the feasibility of a Monitored Retrievable Storage 
(fiRS) facility, on or near.their.reservation, located adjacent 
to the Village of Ruidoso, New Mexico. Documented 
expenditures for these studies, to date, amounts to $2.2 
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B. C.•:mgr!?~S' o•,rn MRS Pe\'ie~" Co1ll!"'is~!ion, a lon;;J "~tJ:i.tl'l the Gen~ra 1 
l.coountir.g Office and othar agencies have cvn-=:l.ud.ad that an 
rms "ri1.1. nr>t contribut.e sign\.:Eic:antl.y to, nor \-Jill it red,~ce 
costs of the Dep3rtw.~nt of Energy's plans to dtsp~se of spent 
fuel an::! other high lev-el radioactive wastes, compared to 
storage of these waste~ at or n~ar the generatin~ facility. 
When ('IO~tg o£ constructlon and rnanning th"!! MRS itself, and 
additional costs of infrastructure development (roadways anj 
ra"\.1 lines, ln::-lu1.ing rights cf way; emerg~n'::!~' respr.ms.e teams, 
facilities and equipment, etc.) are considered, the proposed 
r-m.s n:~prcsents an unacceptable level of cost to taxpayers an:i 
utilit:'t ratepayers in th~ billions of dollars. 

C'. Waste of add1tional rniH.ions o-f dollars of taxpayers• mon'S!y 
can be stoppE:d by the United States Department of Eni!!J:'gy and 
thl!l office of Nuclear Waste negotiator ceasing activities 
promoting and "studying" the MRS con~ept. 

D. Fun~~ saved by cess::ttion of MRS siting an:i promotional 
activitil!s, as well as by not constructing a Co..'lstly h'~t 
n~E!edlesl!l "tempot"a-r-y" MRS facility, may be allo-:ated for 
achieving a safe, e~onomica~ and environmentally sound syst~~ 
of p~rmanent disposal of spent fuel and other high level 
radioactive was-tes, as well as for other: national priorities. 

E. The- Governing Body of the Village of Ruidoso finds an;!. 
determines that pursuit of an MRS facility is an unacceptable 
and unnecess:u:y expense to taxpayers and ratepayers. The 
potential location of an MRS facility within 100 miles of the 
Village of Ruidoao would be seriously detrimental to the 
tourist-bas~d economy of the Village; location of an MRS 
an~•he~e within the state would b~ seriously detrimental to 
the e~onomy of llo'l>l Mexico. 

F. The G-overntng B~y of th~ Villag-e of R.,lid")"-1':) fur-thet" finde: an'i 
deter!Tlines th!lt the inctllning Congress of t.ha Unitad States has 
a unique opportunity to save billions of ratepa:o.rers:' an"i 
taxpayet"s' dollars by refusing to appropriate additional funds 
for the study or pur;ruit of MRS facilities, Upon careful 
re•;ie~v- an:l revision of curl'ent policies, the new Congress als'J 
rn~¥ s~ve large sums of money by ~edirecting the United Stat~s 
Department of Energy's expenditures and efforts toward 
development of acceptable permanent disposak technologies. 

NOW THEREFORE BE IT RESOLVED BY THE GOVERN1~G BODY 0~ THE VILLAGE 
OF RUIDOSO THAT: 

l. The Cong-r-ess of the United State is respectful~y 
requested to refuse any furt.her appropriations or funding 
fot" stu·;!.y of sit.ing r~onitored Retrievab~e Staraga 
faciLities, thereby s~ving taxpayers and ratepay~rs 
biLlions of dollars; 
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2. Th::: Congress direct the United States Department of 
Energy an1 Office of Nuclear Waste Negotiator to adopt 
recommendations of Congress' Monitored Retrievable 
Storage Review Commission as those agencies' spent fuel 
management policies; and, 

3. The Congress convene hearings and conduct investigation 
of the radioactive waste disposal and management plans of 
the United State Department of Energy, especially 
examining the manner in which that agency expends and 
managers appropriated funds, as well as money deposited 
inand drawn from the Nuclear Waste Fund. The purpose of 
such hearings and investigation would be to redirect the 
Department of Energy's efforts and expenditures to 
devising permanent, safe and economically acceptable 
solutions to the nation's radioactive waste problems; 
rather than pursuing costly "temporary" solutions which 
merely delay and avoid addressing core issues of nuclear 
\~aste disposal. 

BE IT FURTHER RESOLVED that the Governor of the State of Ne"N 
Mexico, the Honorable Bruce Kinq, is respectfully requested to join 
in this petition to the United States Congress because of the 
potential statewide detrimental economic · effects ··of ah ~ms 
facility.\:·. . . ., .. i·.·. ····; ·:. ~ .. ;, · " 

l.h~:. :.tpi ~..-:-.(~ :~-t.:.;_tf D::~r·,,::- .. ;:=-n~ o;,f" "f.-:~··."";•"JJ', <.'5P~·:;i_~·l! -iJ 
PASSED, AOOP'l!ED'}'\ WtDtl\PPRCl!mrtlin l.il$W1 dhyabf ~elf.}?~ .and 

1no··· ·:.: :·· .~.:·~·--:··?t.!~·.1·~,-~ r- •. :")."':~ ,:;p "·~~J~ ?~ ~:rn~; .. ·r ~~~P~'-~dtr-j_ 

SEAL 
ATTEST: 

L:;r·· ':. ' .. I ' 
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STATE OF NEW MEXICO'S POSITION 
ON 

MONITORED RETRIEVABLE STORAGE 
(MRS) 

PRESENTED TO 

RADIOACTIVE AND HAZARDOUS MATERIALS COMMITTEE 
NEW MEXICO STATE LEGISLATURE 

JUNE 24, 1994 
SANTA FE. NEW MEXICO 

BY 

KATHLEEN SISNEROS, DIRECTOR 
WATER AND WASTE MANAGEMENT DIVISION 
NEW MEXICO ENVIRONMENT DEPARTMENT 

AND 

CHRIS WENTZ, CO-COORDINATOR 
RADIOACTIVE WASTE CONSULTATION TASK FORCE 

STATE OF NEW MEXICO 
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G;;Jt~.'v! rss;oN '"-:JMIN: e,·P~AT;ON 
'000 NE'N VO~K AilE .. RM •01 

'-i..AMOOOFtOO, NM 8831:1-&93~ 
• ~.!i05) •;:p_, .. ~, 

JATA PPOCESSINO 
(50~) •:14-4246 

INOIGC~T 

iSC~; 43•-•goo 
jibde 111£ ~ll&t !Jftxit:n 

90A.OJGECGAAP..,;tC 
"NFOFIMA-•ON SYS-.EM 

~6·::1!!!} .&:)7-7S~ 

Oicnmrg n£ ®tern 

RESOt.tr.rl:OH NO. 

RE: Location of an MRS aite in otero County 
en o~ near the Mescalero Apache 
Reservation 

WBBRBAS, The Board of County COJI!IIlissioners has received :l.nput 
from the citizena of Otero county, demonstrating a high level of 
concern and o~~c•ition reqardinq the location of an MRS site on or 
naar tha Mescalero Re•ervation; and 

WHEREAS, The Board of County COllllllissioners recognizes thf> 
sovereignty of the Meacalero Indian Nation when it is conducting 
Tribal affairs on Tribal lands; and 

WH!RBAS, The Board of County commissioners nevertheless 
reeoqnize~ the fact that the actions of the Tribal Council with 
respect to the location of an MRS site on or near Tribal lands 
within Otero County impact th.a interests and concerns of both 
Tribal members and their neighbors, all of whom are citi2ens of 
this County; and 

WHEREAS, As a result of th• conearn• and opposition that have 
baen voiced to t:.his Commission, several areas of common interest:. 
have come to light which warrant a request for additional informa
tion. Some immediate concerns are: 
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1) site safety; 
2) transportation systems safety: 
3) emer9ency response capability; 
4) m•dical treatment facility status; 
5) sanitation and sever facility requirements; 
6) funding mechanisms for any of the above; 
7) funding mechanisms for necessary infrastructure 

development and maintenance outside the Reservation 
boundaries; 

8) health risks posed by the site location under normal 
operation: 

9) health risks posed by the site location in the event of 
a catastrophic failure on-site or in transportation of 
l!aterials; · 

10) aeon0111ic impact of site location in this tourism industry 
region: 

11) economic benefits to be derived outside of the reserva
tion boundaries by location of the site on or near the 
Mescalero Reservation; 
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12) 

l3) 

Author: Hazel C. Haynsworth 

a full environmental asses•ment which addresses all of 
tbe concern• expressed har•inr 
the effect of •ita location on the population ~~owth of 
tb.e region; 

JOW 'l'ID!:RD'OU: RB I'l' HJIRBBY' RBSOLVED BY THE BOARD OJ!' cotnr1'¥ 

C:OIIIIl:fls:ro:.ERS OF ~ C01JJI".l'Y t.rua~ 'I:Dl.s x•soJ.u"O.on D• pra&anl:ea. -.:.o 
the Mescalero Tribal Council and the Depart111ent or !:nergy as a 
request that either one or bOth of these entities provide Otero 
county with any and all information currently in their possession 
or which may come into their posseasion in the future with respect 
to the.possible location at an MRS site on or near the Mescalero 
Reservation which addresses any of the concerns expressed herein. 

In addition, the Board of County commissioner$ requests that 
any fur~her study for poa•ible sites to locate an MRS facility on 
or near the M••calero Reservation addresses a11 of the concerns 
expra•s•~ herein and that the Board of Ccunty Commissioners have an 
opportunity to provide input and infor111ation in all areas of 
concern that impact the de1iv•ry of services to the public. 

BOARD OF CotiHTY COJIKISSIORERS 
o Count ~ew Mexico 

2 
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SUMMARY OF MAJOR POINTS 

• THE STATE OF NEW MEXICO HAS A SINCERE AND 
LONG-STANDING RESPECT FOR INDIAN TRIBAL 
SOVEREIGNTY 

• THE STATE OF NEW MEXICO OPPOSES THE SITING OF 
AN MRS FACILITY ANYWHERE WITHIN ITS BORDERS 

OPPOSITJON IN NEW MEXICO IS STRONG AND 
BROAD-BASED 

REASONS ARE MANY AND VARIED 

• THE STATE OF NEW MEXICO BELIEVES ARE
EVALUATION OF THE NATION'S CURRENT PROGRAM 
-FOR STORAGE AND DISPOSAL OF SPENT NUCLEAR 
FUEL IS NEEDED 

DEVELOPMENT OF A PRIVATE MRS FACILITY WILL 
ONLY COMPLICATE AND IMPEDE PROGRESS ON 
RESOLUTION OF THE PROBLEM 

1 
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OPPOSITION IN NEW MEXICO TO AN MRS IS STRONG AND 
BROAD-BASED 

• THE FOLLOWING ELECTED STATE OFFICIALS ALL 
OPPOSE SITING OF AN MRS FACILITY ANYWHERE IN 
NEW MEXICO: 

GOVERNOR BRUCE KING1 

U.S. SENATOR JEFF BINGAMAN (0-NM) 
U.S. SENATOR PETE V. DOMENrCI (R-NM) 
U.S. CONGRESSMAN STEVEN SCHIFF (R-NM) 
U.S. CONGRESSMAN JOSEPH R. SKEEN (R-NM)2 

U.S. CONGRESSMAN BILL RICHARDSON (D-NM) 

• THE NEW MEXICO SENATE PASSED A MEMORIAL 
(SENATE MEMORIAL 4, 41st LEGtSLATURE, FIRST 
SESSION, 1993) OPPOSING ESTABLISHMENT OFAN 
MRS IN THE STATE OF NEW MEXICO 

• THE NEW MEXtCO HOUSE OF REPRESENTATIVES 
~ASSED A MEMORIAL (HOUSE MEMORIAL 66, 40th 
LEGISLATURE. SECOND SESSION, 1992) OPPOSING 
ESTABLISHMENT OF AN MRS IN NEW MEXICO 

See Governor's Office Naws Advisory of February 3, 1994; and 
Governor King's Congressional Testimony of March 17, 1994 (attached) 

2 The Mescalero Apache Reservation is located in Representative Skeen's 
congressional district. 

3 
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NEW MEXICO OPPOSITION TO THE MRS PREDATES 
MESCALERO TRIBE INVOLVEMENT 

• FORMER NEW MEXICO GOVERNOR GARREY 
CARRUTHERS VOTED IN SUPPORT OF AN MRS 
RESOLUTION PASSED UNANIMOUSLY BY THE 
WESTERN GOVERNORS' ASSOCIATION 0NGA) lN 1989 

• CURRENT NEW MEXICO GOVERNOR BRUCE KlNG 
VOTED IN SUPPORT OF THE READOPTION OF THIS 
SAME RESOLUTION IN 1993 

• THIS WGA RESOLUTION (RESOLUTION #89-024) 
STATES THAT THE WESTERN GOVERNORS: 

SUPPORT THE NATIONAL POLICY OF SAFE, 
PERMANENT, GEOLOGIC DISPOSAL 

ENDORSE AT-REACTOR DRY STORAGE, WHERE 
STORAGE IS PERMISSIBLE UNDER STATE LAW 

OPPOSE THE SITING OF ANY MRS WITHIN THE 
GEOGRAPHIC BOUNDARIES OF A STATE WITHOUT 
THE WRITIEN CONSENT OF ITS GOVERNOR 

5 
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• SITING AN MRS IN NEW MEXICO IS INEQUITABLE 

THERE ARE NO COMMERCIAL NUCLEAR 
REACTORS LOCATED IN THE STATE OF NEW 
MEXICO 

STATES THAT HAVE REACTORS AND HAVE 
THEREFORE BENEFIITED FROM THE 
GENERATION OF COMMERCIAL NUCLEAR POWER 
MUST CONTINUE TO TAKE RESPONSIBILITY FOR 
THEIR OWN WASTES UNTIL PERMANENT 
DISPOSAL CAPACITY IS AVAILABLE 

• NEW MEXICO HAS DONE ITS SHARE, MAKING 
SIGNIFICANT CONTRIBUTIONS TO BOTH THE ENERGY 
AND DEFENSE SECURJTY OF THE UNITED STATES BY: 

HOSTING AND MAINTAINING TWO OF THE 
FEDERAL GOVERNMENT•s NUCLEAR WEAPONS 
RESEARCH, DEVELOPMENT AND TESTING 
FACILITIES FOR OVER 50 YEARS 

SERVING AS A POTENTIAL SITE FOR THE 
PERMANENT DISPOSAL OF DEFENSE 
TRANSURANIC RADIOACTIVE WASTE AT WIPP 

PROVIDlNG THE VAST MAJORITY OF U.S. URANIUM 
MINING AND MILLING CAPACITY 

• NEW MEXICO HAS REAPED BENEFITS FROM THESE 
U.S. NUCLEAR PROGRAMS, BUT ALSO BEARS THE. 
LEGACY OF REAUPERCEIVED ADVERSE IMPACTS 
ASSOCIATED WITH THESE ACTIVITIES 
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PRIVATE MRS COMPLICATES AND CONFLICTS WITH THE 
FEDERAL PROGRAM 

• THERE IS LEGITIMATE AND PRUDENT NATIONAL 
INTEREST JN THE FEDERAL GOVERNMENT' S 
RETENTION OF SPENT FUEL MANAGEMENT 

CRITICAL LINKAGES TO REPOSITORY PROGRAM 

TRANSPORTATION SAFEGUARDS 

PUBLIC INVOLVEMENT 

• SITING OF A PRIVATE MRS DOES NQI CONSIDER: 

OPTIMIZATION OF TOTAL WASTE SYSTEM 

RISK AVOIDANCE OR MINIMIZATION 

COST -EFFECTIVENESS 

• HOST OF A PRIVATE MRS LARGELY DETERMINES 
CONFIGURATION AND SCOPE OF OPERATIONS 

LIMITED SYSTEM INTEGRATION 

NO REPACKAGING OR SHIPMENT "STAGING" 
BENEFITS 

9 

Volume II, MIPP- EIS 2.216 Comments and Responses 

·I 



Letter: C065 Author: Hazel C. Haynsworth 

THERE ARE SERIOUS CONCERNS RELATED TO THE SITING 
AND OPERATION OF AN MRS FACILITY IN NEW MEXICO 

• THESE CONCERNS INCLUDE POTENTIAL IMPACTS ON: 

PUBLIC HEALTH AND SAFETY 

ENVJRONM ENT 

ECONOMY 

• THE PROPOSED MESCALERO SITE POSES UNIQUE 
PROBLEMS: 

LIMITED INFRASTRUCTURE CAPACITY 

LIMITED EMERGENCY RESPONSE CAPABILITY 

NO RAIL ACCESS 

FRAGILE ENVIRONMENT 

TOURISM-BASED ECONOMY 

11 
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OFFICE OF THE GOVERNOR 
STATE CAP,":".:J~ 

SANTA FE. NEW '.t!EXICO 87503 

BRUCE KING 
GOVEANOF'l 

TESTIMONY OF GOV. BRUCE KING OF NEW MEXICO 
TO THE U.S. HOUSE OF REPRESENTATIVES' 

SUBCOMMITTEES ON ENERGY AND MINERAL RESOURCES 
AND OVERSIGHT AND INVESTIGATIONS 

OF THE COMMITTEE ON NATURAL RESOURCES 

March 17, 1994 
9:30a.m., 1324 Longworth House Office Building 

Thank you, Chairman Miller, Chairman Lehman, and 
Representatives, tor giving me the opportunity to express my views 
to you on the possible construction of a Monitored Retrievable 
Storage (MRS) facility for nuclear waste on the Mescalero Apache 
Reservation in New Mexico. 

I have been notified that the Mescalero Apache tribe and 
Northern States Power Company of Minnesota have entered an 
agreement to consider such a facility 11nd that discussions 11re 
being held with other utility companies about the project. 

Representatives of the Mescalero Tribe first approached me in 
October of 1991 about a study of 11n MRS facility on their lands. 
I told them that I respected their self-governing treaty status and 
their right to conduct these kinds of ctiscussions. I also told 
them that I was adamantly opposed to an MRS facility in New Mexico 
and would do whatever I could as Governor to prevent the 
cohstruction of such a facility in our state. 

Since then, both houses of the Hew Mexico Legislature have 
passed memorials opposing an MRS and many of the local governments 
in the vicinity of the Mescalero Reservation have taken similar 
action. Furthermore, the Western Governors • Association has 
adopted two policy resolutions which, amonq other things, call for 
a demonstration of the safety and co.!!t advantage of an MRS taciU ty 
ba!ore the construction of any such facility, endorse at-reactor 
dry storage, and oppou the siting of any MRS within the geographic 
boundaries of a state without the consent of that state's Governor. 

Because the health and safety of all New Mexicans might be 
affected by an MRS project, I do not believe the state and its 
citizens should be left out of the process of selecting sites and 
establishing conditione. 
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OFFICE CF THE GOVERNOR 
:STATI! CA.,.ITOL 

BRUCE KING 
GOVe:!IINGfl 

June l, 1994 

SANTA FE. NEW MEXICO !7~03 

Honorable William J. Clinton 
PresideAt ot ~b• UUited.Stotea 
Ttl.e Wtlite KOUSe 
Washinqton, D. c. 20201 

RE: Na~ional N~cl••r W&ate Manaqa~nt Policy 

cu&r Mr. President: 

I iLIII aeply ecncernea about th• N&tion•s policy reqeainq tha 
111Ana.ga111.nt of spent nucle•r f~e.l qenera"ed. by CQIIIUr~ial react.Ot'G, 
espec~lly &I it relate• to the interim atoragc ot thia waate. The 
Nation nood1 your leaaership on thi• iea~e. 

You a.re a.ve.re a private &pent 11\I.Gle&X' fuel storag• :I'!AciJ.ity is 
b$i:~ proposed by the nuclear utility industry and the Meacalero 
Apache 'l'ribe for C!OI111t:ru.ction and operation on the reurvation 
14nds in aoutb-c~tral New Maxico. Sue~ a propo&al ia the direct 
reiijJ.t. of the lack o! an oU•r::t;.i.ve Nationd policy for ·t:he 
management. ot 1pene nuclear t'u•l. Wh.i.le I have the greateat 
r~•pect for the •overeignty ot tne Mescalero T~ibo 1 the •itinq of 
such a faeility 1.D. llew Haieo will poae Wld.ue riaka fo~: the 
Qit~zens of New Mexico. I strongly oppose the sttih9 of « spent 
!uel &tor~ga ~~cility anywhere in the StAte of ~ew Mexico. 

l ~rga yo~r Admiaictration to el•~ify it• pcliciea and elfectiv~ly 
&d4reaa the followinq issuea. 

• A llat.iOIUril hcl .. .l:' W.a•t• Nalulg•...uo roU.ar ia •••.._d. 4 do not. 
believe tll.&t u. away-tl';a.III-EIIilctor interim 11~orage facility, 
espec::ially aa p:ropo .. 4 by the Mescalero a, will have coat ancl 
safety advan~ages over continued at-reactor storaqs (or other 
options yet to be COJ1.114ered). I gue1tLon whetbel:' such a 
facility will aven alleviate Ghort-tarm ston,ge nae41. No 
CDDipreh.enaiv• comparative riak (or cost) an•lv••• have be•n 
cond~ot~d to date on the soundn&ss af auch a facility, and its 
can~:.ril:uu~ion ta an integrated, Nat.ignd waet:e managament system. 
Theae i8auaa m~at be exAmined ~a a NAtional in~e~&ted va•te 
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lines, many other feaeral agencies must alao be ~nvolved in the 
development and implementation ot a National policy on this isaue. 
Por !ar too lonq there has been an absence of coordination at the 
federal level reqarding tile management of the Nation' a nu.cloar 
waste. TAe lack of an effective proqram calls 1nto question the 
federal gov9rnment•a trust and credibility with respect to 
ac;hJ.evinq progress on a presainq National concern: permanent 
disposal of nuclear waEte. 

I encourage your Caointt to put for~h a coordinated position to 
respond to the mudatea COnq&css lias given tb.e e:xecutive branch. 
I strongly urge your Administration to work w1th congress to place 
a moratorium on actions related to thia iaaue until an effective 
National policy for manaqement of apont f~el ia in place. 

1~fh 
Govnnor 

cc: 
United States Senator Jeff Binq~mtn 
uni~e~ States Senator Pete v. c~enici 
Onite4 St&tls Congre1sman steven scbitt 
United Statea Congras&man Joe R. Sklan 
Unite4 States Conqresa.an Bill Richardson 
senator MIX aaucus, Chairman, Senate Environment 4nd Public 

works Committee 
cong~oaaman Georg• Miller, ChairzAD, Houaa ~atural R11ourees 

Commit til 
secretary Hazel O'Learyt u.s. Department of Enerqy 
Admin11trator carol Browner, u.s. Environmental Protection 

Agency 
Ivan Selin, Chairman, Nualea: !&gijll~ry Commi1aion 
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VILLAGE OF RUIDOSO 

RBSOLU'l'ION 92-2 

A RRSOLUTION REQUESTING THE LEGISLATURE OF 
THE STATE OF NEW MEXICO TO ADOPT A RESOLUTION 
OPPOSING THE SITING OF MONITORED RETRI&VABLE 

STORAGE (MRS) OF HIGH LEVEL NUCLEAR WASTE. 

WHEREAS, . the Mescalero Apache Indian Tribe has received a 
$100,000 qrant fro• the u.s. Department of inerqy to study the 
feasibility of the siting of a Monitored Retrievable Storage 
(MRS) facility for the storage of hiqh-level nuclear waste; and 

WHEREAS, the Mescalero Apache Indian Tribe is actively undertak
inq the activiti&s outlined in Phase 1 of the grant from the 
federal government; and 

WHEREAS, published reports have identified three (3) sites that 
the Tribe is considering for placement of the Monitored Retriev
able storage (MRS), all of which are within relatively .close 
proximity to the Village of Ruidoso; and 

WHEREAS, it is anticipated that the formal d~cision by the 
Mescalero Apache Tribal council as to whether or not the Tribe 
will pursue Phase 2 of the (MRS) process will he made this month; 
and 

WHEREAS, the Village of Ruidoso is extremely concernea·aoout the 
potential socio-economic and environmental impact that the siting 
of a (MRS)· facility would have on the Village; and 

WHBREAS, Governor King has denied the Village of Ruidoso's 
request to apply for a federal grant to assess the potential 
detrimental effect~ that a· {MRS) would have on the Village, but 
has stated that he would give his wholehearted support to a 
resolution of the legislature opposing high-level nuclear waste 
storage as well as committing the full resources of his adminis
tration in-lieu~of the qrant. 

NOW, THEREFORE, BE IT RESOLVED by the Village Council of the 
Village of Ruidoso that the stata Legislature adopt a resolution 
oppos~ng the siting of a Honitorad Retrievable Storage (MRS), in 
N~w Mexico and allocate any reaources necessary to assess the 
detrimental effects of the placement of a (MRS), in New Mexico. 

PASSED, ADOPTED A»D APPROVED this ltth day of January, 1992. 

AT'!' 
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RESOLUTION NO. 1~92- 11 

A RESOLUTION OPPOSING ~HE 
ESTABLISHMENT, LOCATION OR 5!1lNG OF 
A MONlTORI:O RETRIEVABLE STORAGE 
FACILITY IN SO:J·rHE.R.ilf NEW MEXICO 

WHERE~S, the United States Departnent of Energy has e~couragea 

Indian tribes in the United states to act as hosts !or t~e storage 

of high-level nuclear waste ma~erials; 

WHEREAS, the United States Dtpartnent of Energy has offered 

at-:racti ve ! inancial incentives to Indian ~ribes in the United 

States which apply as to act r.s hosts for the stol:."as-e of hi.ql'!-level 

nuclear waste materials and which agree to es'.:abli!!h, locat& or 

site the above-ground storage facilities : :~nown as :-!Qn,!. tared 

Retrievable storage racilities] on Incian-owned or Indien-leasec 

lands; 

WH:SREAS, the Mescalero Apache Tribe has applied (Ol.", and 

rec~ivBd, grants from the unite~ s~ate! Department of ~nergy to 

study the possibility or hOsti~g a Monitored aetrievable Storage 

facility; 

rlHEREAS, the governing bc:ly of the c:. ty of Ala!':\Ogordo 1 Ne• ... • 

Mexico, re~ognizes and respects the right of the Mescalero Apache 

Tribe to study the possibility of hosting a Mo~itored Retrievable 

sto.r.age facility and to wisely use lands a:1<1 natu::-al resources; 

WHEREAS, the governing body of the city of Alamogordo, New 

Mexico shares the concerns which prompted its counterparts in the 

Villages of R~iaoso and Ruidoso Downs, t~e To~~ of Carrizozo and 

the counties of Lincoln and Chavez to express opposition to the 

establishment, location or siting of a Monitored Retrievable 

Storage facil~ty in Souther~ New Mexico; 
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WHEREAS, the governing body of the City of Ala~oqordo, New 

Mexico is deeply concerned that tne prosp•ct of the establishment, 

location or siti~g of a Monitore~ Retrievabl~ Stora.qe facility in 

southern New Mexico :may nave a negative etfect Oh econon-.ic 

development in the City o! Alamogordo, New Mexico; and 

~'HEREAS, the governing body ot the city o! Alamogordo, New 

loiexico, based on its current underata:1ding, .believes that tt.e 

establishment, location or s1tinq of a Monitoreel. Retrievable 

St:o~:age facility in So~:thern Naw t-lexieo preaents the possibility of 

damage to the enviranm~nt and the potential of adverse impact ~pon 

tourism and recreation. 

llOW 'I·HEREFO.RE 1 BE I'I' RESOLVED B)!' THE GOVERNI:NG BOO¥ OF l'HE 

CIT'l OF ALAMOGORDO, NEt'l MEXICO that it opposes the establishmen-:. 1 

location or siting of a Monitore~ Retrievable storage f•ci:ity in 

southern New Mexico; 

~OW THEREFORE, BE IT FURTHER R!SOLVEJ 6Y THE GOVER~lNG BODY CF 

THE CITY OF A!.~~OGORDO 1 NEW MEXICO that it welcomes ongoing 

dialogue betwee;"J the ci-ty o! Ala:noqardo, New Mexieo and the 

Mescalero Apache Tribe re9arding developmen't o:r the Mon;!. tared 

Retriavable storage facility. 

NOW THER!:FORE, BE IT FURTHER RESOLVED BY THE GOVERNING BODY CF 

THE CITY 0~ ALAMO~ORDO, NEW MEXICO that copies of this Re•ol~~ion 

be transmitt.&d to the elected officials of tne Mescalero Apache 

Tribe, to all elected of:t;icials of all municipal and county 

9overnments in Southern New Mexico, to the Governor of New Mex1co, 
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to the New Mexico congr~ssional Delegation, to the Otrica o! the 

Federal Waste Negotiator, to the Secretary of the Unite~ States 

Department of Energy and to the Pr•s1dent of the United states. 

PASSED, APPROVED AND ADOPTED THIS __ 2_8 __ day of 
19...-:tL. 

CITY OF A 
a New 

Ely: 

Mayor 

3 
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TOWN OF CARRIZOZO 
RESOLUTION 92· Ol 

Author: Hazel C. Haynsworth 

WHEREAS, the MeSt:a!ero Apache Tribe ha~ expre~~ed i11 interest in dett-nnining 

the advisability of hosting a Monitored Retrievable Storage (M .R.S.J Fadlity through 

obtaining funds for a feasibility study from lhe U. S. Pcpartn1enl of Energy; and 

WHEREAS, the Board of Trust~ of the Town of Carrizozo recogniz.eS and 

respects the SOI'creignty of the Mesc~~lcro Apa~he Tribe and their right to self· 

detenuination through the wise u~ of their own n:source~; and 

WHEREAS, the 1\·lescalero Apm;he Tribe is adivel; uru.Jertakiog the al·ti~ities 

outlined in Pbase I of the gnlnt frcm the fedl!!ral government; and 

WHEREAS, published reports have identified three Ol ~ites lh::lt the Tribe i.~ 

con~idering for placement of the M.R.S., all of which are wi1hin relatively do~e 

proximity to the Town of Carrizozo; and 

WHEREAS. it is anticipated that the formal deci:;:ion by the M~calero Apache 

Tribal Council as to whether or not the Tribe will pursue Phase 2 of the 1-LR.S. 

proce$8 will be made this month; and 

WHEREAS, the Board of Tnsstces of the Town of Can·i:mo has del.ermined 

that both lhe fc:a$ibility :;tudy and tbf.: pro~pect of housing nudear wa!>1e on the 

Mescalero Reservation or surrounding en\'iron~ will have a chilling elfed on the 

prospect of economic development in Lincoln County; and 

WHEREAS, the Board of Trustees or the Town of Carrizozo had determined 

that the prospect of housing nuclear wa~te on the Mescalero Apache Reservation or 

surrouuding environ!! has a potential disastrou~ effect vr. the en·dronment or this area. 

NOW THEREFORE BE IS RESOLVED by the Board of Trustees of the 
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Town or Carrizozo to oppose the further ~tudy and any other adiOil leading up !o the 

establishment of a Monitored Retril!vable Sll1rage Fadlity on the Mescalero 

Reservation; and 

BE lT FURTHER RESOLVED that the Stale Legislalure adopt a resolution 

opposing the siting of a Monitored Retrievable Storage (M.R S.) and allocate any 

resources necessary to assess the detrimental effects of the placement of an M.R.S. in 

the State of New Mexioo; and 

BE IT FCRTHER RESOlVED that a ~opy of thi~ Resolution be sent to the 

Mescalero Tribe, New Mexico'$ CongressionHI Delegation, and (he Governor of the 

State of New Mexko expressing such opposition. 

I 

r/ / /; 
// ·t ip v I . 

,tl. !!;,1M, . ) '{'\iky 
i 

ilia Kuhael, Mayor 

1 /) 
./-' ! /I 

.. ~.,..__,...//'--/LA./ lt.,j_._... 

Carol Schlarb_. Village Clerk 

APPROVED AS TO FORM: 

J. Robert Beauva;;-------
Village Attowey 
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Viii!!A~ of Cnvil~n 
ltLSOJ.tri10N 'J2· ;1 

Author: Hazel C. Haynsworth 

WIIERI!I\S. the M~lii.'I1ICI\) Armrhc Trine ha~ cxprt's~ed in intercRI In dNermining 

the udvi~ahility or hvstinp. A \1ouilored IINric~·<lblc Storage (M.R.$.) Facility through 

ohtuinlng f11nd:; fo• <~ H:ilsihilily ~~ ly hom ,,,.. 1 J. ~. Department of Energy; nncl 

WJJJ;JlEAS, the Bo<1rd or T•ustt.X's of the Village ol Cupitan rOC.Ojinizes and 

rc~p<>t·ts lhc '<(J\·~rcigrtty of lh'' Mescalci·o Apache. Tribe Rll{l their right to self-

dctcrmiomti(ln thruugh the wi~~· ~~~- ol rhr.ir own r~~oun;e~; and 

WI! I 'It I :AI), the Mt:~t,iil~r·{> Ap••du: ·1 ribc ~~ at:livt."ly undc•Uking the activities 

outlined in l'h;•:;t' I uf the j!.l'anr lh1111 the li:'d~r;1l F.Mernment; and 

WIIERJ!AS. publi~lu,:~l ti.'Jll.t•·t~ haw identified tlnec (.') siler; that the Tribe iii 

t't'll!iil.lqrinJ!. fur plnccmcul r.1r the M.R.S., ltll of which am within relatively ~lose 

f'ltlldlllity to thl: Villa~c or C!t!"itan; ntid 

Tril>ttl Coun~il ll~ 11• 11ht'tl1l'r (>I nut the Trihe will pursue l'ha~~e 2 of lhe M.R.S. 

WBLIU:As. the lltlllrd Cl!' 'lluslc~~ ot the Village ol. <=Aritftn lJa.o; deletmined 

lltnl t>\llh the! re11~ihillly ~tlldy uml the Jlrnspecl of hOusing llllCieilt waste on the 

WHEREAS, th~ llvard of Ttu~l~:es of the \'illar,e or Capilnll bad determined 

&u• rt>unlling c:rwiron~; htl~ ll p<ltc:lltilll ,lisa~trou~ ellbl:l (Ill the environhJcnt of \hi,~ area. 

NOW TIIEitEFORE !IF IS IU:SOI.VI·.D hy the Doar~ or Tru~ler.s of lhe 
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Villag~ of Capitnn 1l1 oppose tl1e furthrr ~tully and any other action leading up to the 

estHhlishmcnt of H Monitored Rctrien1llle Storage Facility ~n the Mescalero 

BE lT Fl.IRTIJI-.1{ RESOLVED thRt tl1e Stale Legislature ttdopl a resolution 

opposing. the silin~t of a Monitored Retricv<~ble Stornge (M.R.S.) and allocate any 

rcsourrl's nrcc~aty [(l l\~Ss the delrilllt'lltal cffl.'\:ts of the p1<1ccment or an M.R.S. in 

the State of New Mexii:o; and 

BE IT HJRTHFR RESOLVE!> that a copy of this Re~olutlon be sent to the 

Mcs<:alcro Tribe, New Mexico's Congressional lklc~ation, and tho Governor of the 

State of New Mexico c~pressing sud1 oppo~ition. 

Le~-i~l~) 
Jan 11 I'll<'-~. Village Clerk I·.)'\ r I , 1 

,,/ 

APPROVE!) AS '1'0 FORM: 

~)J2(L~~-·)_. \1~0.t_vMJ\ _ 
i~}ohert ncauvai~ 
Villngc Attorney 
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WHEREAS, the Lincoln County Board of conllll:l.ss:!.oners has 

a. long tradition of prot~cting and preserving the natural 

:r·esources, as well. as the cultural, historical and economic 

v·alues o£ L:l.ncoln County; and 

WHEREAS, a p1;imury responsibility of county Government 

i.s to promote the cconom.i.c development of the County through 

establishment of policies regard:!.ng the hiqhest. and best use 

of privata and publ.ic lands, other natural resources and the 

hwnan resources represented by the citizenry of Lincoln 

County1 and 

\fflEREAS, the Lincoln county Board of Commissioners is 

e1nbodied with wide ranging authority through :l.ts inherent· 

police powers to protect the health, welfare and safety o£ 

its citizenry; and 

WHEREAS, t.he Lincoln Count:r Board of Commissioners 

recognizes and respects the sovereignty of the Mesca~ero 

Apache Tribe and their right to self-determination through 

the wise use of their own resources; and 

WHEREAS, the Mescale•o Apache Tribe has expressed an 

interest :l.n determin.inc;~ t.he advi.sab.i.li.ty o£ hosting a 

Monitored Retrievable Storage (M.R.S.) Facility through 

obtain~ng funds for a feasibility study from the U. S. 

Department of Energy; and 

WHEREAS, the Lincoln County Board of Comn1issioners has 

detormi.ned that both the feasibi.li.ty study and the prospect 

of houslng nucl.ea.r waste 

surroundi.n<;~ environs will 

prospect o:f economic and 

County. 

on the Mescalero Reservation or 

have a chi11ing effect on the 

cultural development in r.incoln 

NOW 'l:HE.El.B:P'OJ.tE BE IT RESOLVED by ·the Lincoln County 

Board of Commissioners to oppose any action leading up to the 

establishment of a Monitored Retrievable Storage Facility on 

the Mescalero Reservation or Mescalero tribal lands in/or 

adjacent. to Lincoln County; and 
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BE IT FURTHER RESOLVED that a copy of this Resolution 

be sent to the Mescalero Tribe, New Mexico's Congressional 

Delegation, and the Governor of the State of New Mexico 

expressing such opposition. 

BOARD OF COMMISSIONERS 
OF LINCOLN COUNTY 

I 
~ 

Stirling Spencer 
CHAIRMAN 

Bill Elliott 
Member 

APPROVED AS TO LEGAL FORM AND SUFFICIENCY: 
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Responses to Comment Letter C065 

Please note that the attachment received by DOE titled "State of New Mexico's Position on Monitored 
Retrievable Storage" contained only the odd-numbered pages of the presentation. 

The quantity of waste generated by the Mo-99 program at any of the alternatives is presented in Section 5.14 
and is considered to be small. The storage and disposal of the low-level waste will take place at the Nevada 
Test Site for the SNL/NM and ORNL alternatives. The LANL and INEL alternatives would dispose of the 
low-level waste onsite in existing DOE-approved facilities. All the alternatives have on-going laboratory
wide waste management and minimization programs. 

As discussed in Section 5.14, all alternatives considered have onsite capabilities sufficient to store spent 
nuclear fuel (SNF) generated in operating at 100% U.S. demand for at least 5 years. Long-term storage and 
disposal of the Department's SNF will be conducted in accordance with the Department's Record of Decision 
for the Spent Nuclear Fuel Programmatic Environmental Impact Statement (DOE 1995b ). 
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DON IUIIDQUIIT -
Februuy 9, 1996 

STATE OF TENNESS!;E 
Daa.\Pmi!NI' OF INVIIIIONMENT AND CONS!JIYA'TICIII 

NASHVILLI, ~ 31213-'0435 

Mt. Wade C.OI, MIPP-EIS Doc:umem Mll!lp 
US Deplfti!Mnt ofEnergy 
Ofti~;e ofitotopt Production IIDd Dilltn'butkm, NB-70 
199901 Gemumtown Road 
Gennanlo-N8, Mlfylud 20874 

Dar Mr. Carron: 

DONmLLS 
calli ..,. 

M tbe lad Cantll:t far Nlliuual Blmrollmelllll Policy N;t. (NEPA) s1at1: rMewl, I 1m~ aa 
bdla1f of die State aiTeaiiiiMC to IlK DNjt MldftxJllsorop11 Prodllci1M /'roj.ct: Molyhlt.niiWI-99 Qltll 
h/tltul M«<IC#llmtopes, E/MI'OitrM~~Irzllmpact Stammtnt, DOE!E/S..0249D, dDt.d V.Cr:mbtr I 99$. 

~ enclosad ~ pnMdcd by our DlviaiQ.II tllr DOB Ovm$igbt constitute the eona:nu, ob~c:rvatlcna 
111111 poliey politiblls ca behalf af !be Sb11e ot Tellllllllle. 

Pleale 1Mb llpiCillllalo or 0\ll' belief tJ.t ~ Oak Rillp lltemUivc is a nwdl. - viable alfmlltivc thin 
indicati:d ·~ DOE' a initial PllfcnD~:t~~ llld evalutioo. At. a. Dlinimum, tho ftllll EIS lhoW4 ~ IIIOhl 
epccific lllld cbjcctiw n1110111, brnftll IPd tradraffs for 1oc:1tina !hit ~Uity at lila mhc:r thin OU 
RidF. 

Your~ of 1M.__ of the State ofTCIIIII:IIIee is BftiiClY appm:il&rd. 

Silatwly 

~J~~~ 
e: The Hcmallble C®llftlllllll. 1M.\ Wllftll, 'Ibn District (e«h wlflr mt:lcmuYt) 

COmnlillioocrWlilim\A. ~ Jt. 
1.eolllrd Brar.llcy, Go¥emm's ~ 
KeJiuatiD&~ 
Eut Ltllliq, DOE-OvtniPt 
Dodd Oallm:llth (NBPA CCIOI'CIIIIItlaa lkl) 
tn.olllllnoc -
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SI'A11101'~ 

DEPARIIIBfl' OF. DIWICMIIIIT AND CCNSERYA'TDI 
DOE OV!JIIMHT DIYIIION 

'PII IEMOR'l,YalA'rRO.ID 
OM .... ftllli-sri»1V72 

J 111\111)' 29, 1996 

· Mr.llon Dilb. Commissioner 
TcMeuee Depllrtmalt ofEnWonment and Couervatioo 
c/o Te~~~~e~~eo Eovinmmentd Policy Offtce 
14th Floor L&C Tower · 
401Chun:hStreet 
Nubvillc, Tmne11cc 37243 - 1553 

Author: Don Dills 

Doc:umeot Nl:f A Review- Draft Medlullaotoptl Prodactiou Projeet: Mol)'bd•num-!19 
and Related McdleaiiiOtopeal:avtronmeotallmpac.t Statement, DOEIEIS-G249D, dated 
DIICem ... l!).!t!. 

The Tenneuee Oepartmmt of Envirooment and CoOKrVation, DOE Oversight pivisicm ha1 
reviewed the above document for your concurrence and tnnsmittAJ to the following DOE office: 

Mr. Wade Carroll, MIPP-BIS DocumcDt Manager 
U.S. Dopart.meot of Enel"8)' · 
Offi.:c of Isoeope Productimt and Dimibution, NE-70 
199901 Ocnnamown Ro.d 
OcnnlllUJw!J, MIU)'Iand 20874 

OW' office reYicw was 0011dw:ted in accordance with the p::quircments oftbe National 
Environmental Policy Act (NSPA) &Dd imp1emeotiDB rcgulations40 CFR lSOO- tS08 aDd 10 
CFRI021. 

After review and research, the Division rccommcods DOl! reconsider the Oak Ridge Research 
Rl:actDr fur this project prcfemd altcnur.tivc. The tetoho.ical and eco11omic considerations 
oom.bjnad witll ORNL •a :50 year history of medical iiiOiope prod\Wtion experience, and additional 
benefits of tbe c:xpcrimcutal fac:ilitiesllt lhc 01111: R.klae Research Reactor lhould be eomplettlly 
tvalualtd. 
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Conunjaiona Dills 
Page Two 
J lll.uar)l 29' 1996 

Author: Don Dills 

Also. we request the attached comments on the above documettt be 8iven filii oonllidetation in tho 
preparation of the Final Eo.viroomentallropact Statmleut fof Medicall30t0pell Productioo 
Project: Molybdenum-99 and Related IIOtopefi. 

If you have lillY questions, please contact Dale Rectur at (423} 481-0995 or Steve Nisley at (423) 
48HH63. 

Sincerely 

Earl c. Leming, DilllGkJI' 

Attachment 

cl0194.99 
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Author: Don Dills 

Tennessee .DepartmeDt of E•vintnDHnt and Cor~strvatloiiiDOE Oveni&IJt Dtvtilon 

Commtnt1 on Draft bvtronmeatlllmpact S1atedleDt. DO!IEI5-124!1D, December 1995, 
.. Medlea111o10pa Produt.tlon Project: Motybde.oum-99 aDd Related Medkall110topes.., 

GENERAL COMMENTS 

ORNL must be considemi a strong contader for the medical iwcopc project. Information 
tbroughout the document statc1 ORNL not only b eo1t competitive. but bas m~ yean 
experience Ill iaatopc and rnedicd isotope pmduction thm1111y other candidate site. MOIII 
importantly. the Oak R.ldge Research Reactor oould oontinuously supply the needed isotopes 
during time1 of Dlltioo.al emersency · 

DOE should weigh into it•• d~sionmaking the additional benefita oftbc! Oak Ridge Research 
Re~~e:tor for experimental WK:S, ll1d \bat operational costs would be offset &om Ulel'l of the 
experimental facniticL Reatan WOIIId extend the useful life, avoid the.elltimated $500.000 to 
$700.000 per year environment.lro.toratioa monpgc payments to maintain the shutdown 
faclllty.lt ia unlikely that decontamination will 01;eurbefore 2020. 

Baled 011 the technical informllti.on, diKussion, 81ld the compM'iiiOD ofaltcmatives tables provided 
in tile document, Ollk Ridae O.Cilitla appear to be the viable candidate both from the point of 
operating and maintaining a plant specializing in the pmductioo of isotopes as wcllu technic:al 
know-how that could accommodate other iaotopes if needed. Jt has the potential to meet 100% 
usc rvquirem•• of the isotope in 1he United State1 wltb a twenty-percent increase in the 
production for any eme.rgcmcles. Al1o, OKNL is ao ·officially Food and Drug Administrlltion 
certified ''drug e&tablillllmCDt." 

The production unit should be centrally I~ 10 minimiu the tra.vel time and dilltll.nce fo 
dCBtinadon and the id~~ol cmdidate would be the 011c with the leut diatance. Oak ridge Nati01111l 
Labotatory seems to have ideal location fordiapatching the finished pmducfll by ill proximity tD 
the airport as well as the time and distance considerations. The tn1ck tran5portation accident 
imp~M;t to the ptlblic is reported at .03 penon ·rem venus .05 person-= for LANL and 
SNLINM altemat:ivea. 

Information provided in the doeumCDt tbrlle fburean(tidale sites is not oorut1tent in evaluations. 
· It' the document i1 to be property evalua=Hor tht: most Nitable 1ite, information needs to be 

provided vain& the 18nte refen:nce criterion. Twa aamples in Sectioo 4 are the total mus uf 
spent nuclear fUel and volume of low-level gcnemted waStes cumulative to 1993. 

P'n;lvide a life cycle cott evaluatioa f<l" the constructioo md operation ftJr all the alternatives. 

Los AlamO& Natiooal Labonltory IOd Sa.odia Nlllionll Laboratories are dted 11 ooa·s prefemxJ 
alternatives. The reuoo.in& for thit is uot very clear ftun the docamcat. 
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Under air quality, data for different sii:CI in diffinot yews wmulative and avenge relcuet of 
unmlum over the period of similar use or production experience would be more meaningful for 
site asseasmcot. 

DOE should make cleat tbat the Annular Cote R.uean:h Rcaetor can only operate at ·t 0% 
productioo titer becomiq optnti011al within 6 mooth1 from the !lccord of Decision. It should be 
noted tt..l prcxllKtion would remain at I 0% at the Annul• Core ReM~rch Rea9f01" until 28 
months for full procluc;tioo.. This is within two months of tbl time needed for full production at Ul.e 
Oak Ridsr.: Research Reactor. 

Spedfte Comments 

I. fa~ 4.20 and Paae 4.46 

PJuvide the total mau of apant DlWietr fuel at SNLINM aud LANL in the same manner u 
detcribed for ORNL on Page 4. 70, ScotiOD 4,3.14.1 

2. Pqc 3.22 Required Moditlcatigp, at LANL and Pwe 3.45 Reqylred Modification It Oak Ridge 

Tho two aites parallel each other, yet the sebeclule for modification I ism oak Ridge requiring thirt;y 
momh11 for operation of the facility versus LANL aod SNL which h•ve a 20 and 28 month time 
specifiod for rutt production. Since SNL is not c:etnflod by tho Food and Drug Ad.minittntion u a 
Drua, Estahli!ihmcnt. and certiftcatiou takes tim~ the schedule time a mb11l&tc:d in Table 3-2 is 
misleading. Abo, the br~down of the eveats leadiaa to the prod11ction pbase should be 
presented for evety candidate lito. Plca&e provide tbis information fbr ORNL. 

3. PQI! 3.26. Coo version m Annular Cqe Rugrph Rwlor to S\IPJ)Qrt Defmae Promm 
Mial\!1 

Please provide infurmat:lon. on the current program jurisdiction oftht Annular Core Research 
Reaotor. Detail a contingency plan f()l' ieotopc production !bould the rea&:tc>r be called to service 
for tbc Office of Defense Propns. If the Office ofDeftme Propama bu tbe same type of 
retained righm {as the Annular Core Research Reac;tor) at the other candida~ 1ites, pleax state 
the cffl:cted reacton or indicate this ia uniquo to tbe SNIJNM site. 

4. P&ae 3.4S. OAk ltid!!,e Rgwsh I«AC!Q[ MsxiifiCAtions 

PICII~ provide infom"~Ation on if the pmposed project will ~uire upgnldes to the Oak Ridge 
Research Reactor low-level waste pipin& system. as willie liDos c:um:nlly do not rneet stanclards. 

2 
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S. 'fqe 4.70. Sec;tiop 4.3.14.2 

The Oak Ridge Rucrvatiou has aU three aif~s (K.-25, Y -12, and ORNL) inch.xl.ed fOr the total 
cumulative volume oflow·lcvd ~o disposed of t.bnlugh 1993. Provide the aame information 
fixSNLJNM. 

6. Pa&e 3.70. Ilble 3-2 

The "Scbeclule COmplrison Clategmy" for SNLINM, LANL, md INEL lists time frames &om 
. Record of Decision to initial target irradiation, reactor operatioo, Moly-99 production, lll!d initial 
production. Pleue provide the Slll11C type of infcnnaticm for ORNL. 

7. Paee 5,100. Parqraph 1 

Please ldenttty thOR fll:ilities that would have deoomm.iaaioning eo~~tt fUoded by the Dcpll'tmant 
of Dcfcme programs foe all alternative !itc1. 

8. Pap S.l 00. Table 5-52 Complrilon o{Ettirnated Protect Cost at Canciidate Sites 

Please provide estimated operatioDal totts offset at ORNL due tD the usage of the experimental 
t'aciliticaat the Oak Ridge Rcxan:h lWclior. 

3 
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Responses to Comment Letter C066 

The EIS was prepared to analyze the environmental impacts of reasonable alternatives for conducting 
the proposed action. The Department will compare the environmental impacts and other factors related 
to the alternatives and will issue a Record of Decision, which will document the basis for the Depart
ment's eventual selection of an alternative. 

2 Comment noted. The Department recognizes that ORNL, LANL, and INEL have significant isotope 
production experience. 

3 As stated in Section 5.22, the estimated cost of restarting and operating the Oak Ridge Research Reactor 
is the highest of the alternatives analyzed. ORNL, LANL, and INEL all have significant isotope 
production and distribution experience. All of the reactors evaluated as reasonable alternatives for the 
proposed project would (after necessary modifications) have the ability to produce at least 100% ofthe 
U.S. demand for Mo-99. 

4 The EIS presents cost information only for the proposed Medical Isotopes Production Project at each of 
the alternatives. The Department recognizes that facilities proposed for use in all of the alternatives 
under consideration could conduct other cost-sharing activities; however, these other cost-share activities 
and their impacts are outside the scope of the EIS and therefore are not considered in the EIS. 

5 As stated above, all of the reactors evaluated as reasonable alternatives for the proposed project would 
(after necessary modifications) have the ability to produce at least 100% of the U.S. demand for Mo-99. 

6 Both ORNL and LANL are FDA-certified "drug establishments." 

7 Location and proximity to an airport would have an effect on the environmental impacts of the proposed 
project, especially with respect to transportation impacts. However, the environmental impacts of all the 
reasonable alternatives analyzed in the EIS were found to be low. 

8 This comment correctly notes that truck transportation impacts for the ORNL alternative are expected to 
be lower than those for the SNL/NM or LANL alternatives. 

9 The Department utilized the best data available and has attempted to provide comparable data wherever 
possible. In regards to the specific example, the EIS in Section 5.14 provides total spent nuclear fuel 
and hazardous waste volumes for each of the alternative sites (summarized in Table 5-19). 

10 The costs for the modification of facilities and facility operations are presented in Table 5-l and 
Table 5-52. Since each alternative proposes the use of existing facilities and the Department is already 
responsible for facility-related costs, such as facility decommissioning, an incremental cost analysis 
(rather than a life-cycle cost analysis) was considered appropriate information for the decision-making 
process for the proposed project. 

11 The Chemistry and Metallurgy Research Facility at LANL is the preferred alternative for Mo-99 target 
fabrication, and the Annular Core Research Reactor/Hot Cell Facility (ACRRIHCF) combination at 
SNL/NM is the preferred alternative for target irradiation and processing for the reasons stated in 
Section 3.3.1.1. 
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12 The radiological air quality sections for the affected environment address uranium emissions in conjunc
tion with other radionuclides released from the sites in recent years. Additional information specifying 
historical uranium releases would add little value to the EIS because such emissions are not expected to 
be a major environmental consequence of producing medical radioisotopes. 

13 As discussed in Section 3.3.1, the ACRR could operate at 10% of U.S. demand after initially becoming 
operational. ACRR could potentially supply up to 30% of U.S. demand for a short period of time in this 
configuration in case of an emergency. The commentor is correct in stating that the ACRR would (under 
non-emergency conditions) only be able to produce about 10% of U.S. demand until all necessary 
modifications are complete. 

14 This information has been added to Section 4 and Table 5-19 in Section 5.14. 

15 It should be noted that the radiopharmaceutical companies, not DOE, would be required to obtain FDA 
approval for the Mo-99 produced by DOE. Each site would have the same requirement to provide a 
series of samples of the Mo-99 product to radiopharmaceutical companies so that these companies could 
obtain FDA approval of their products using the DOE-supplied Mo-99. The time required to obtain this 
approval is included in the estimated time requirements in Table 3-1. The FDA approval process could 
be initiated at different times for each of the alternatives because full power operation would not be 
required to begin the process. 

16 The Office of Defense Programs has no current or foreseeable need for the ACRR. That Office has 
requested that, if the ACRR is selected for this mission, the capability of the reactor to perform defense 
experiments be retained in case of an emergency. The reason that the possible diversion of the ACRR for 
defense use is highlighted in the EIS is that, in an emergency, the ACRR is more likely than the other 
reactors considered in the EIS to be used for defense purposes. However, the Department has deter
mined that the probability of needing the ACRR for defense purposes is sufficiently low to preclude 
disqualifying the reactor from consideration. 

17 The low-level waste piping would require an upgrade. This upgrade is included in the cost estimate for 
the reactor facility upgrades in Section 5.22. 

18 The EIS presents the total site generation volume in Section 5.14 for all the alternatives. 

19 The scheduling information listed in Table 3-2 is time from the Record of Decision. The ORNL alterna
tive is in column 5. Similar information is provided for each alternative. 

20 All facilities are Department of Energy facilities and would be decommissioned by DOE. 

21 Please see response to comment C066-4 above. 
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Mr. Wade CUTOll 
MIPP-EIS Document Manager 
19901 Germantown Ro&d. 
Gei:m8ntown, Maryi.U.d 20874 

Author: Amy S. Fitzgerald 

Februflr)' 8, 1996 

RE: Medl.caJ llotopa froduction Project: Molybden.m-99 aDd. Related Isotopes Dr:aft 
Environmentallmpad Statement (DOFJEIS-02491'>, December 1995) 

Dear Mr. Carroll: 

Tqe Oak Ridae Reservation Local Oversight CommiUec (LOC) i• an independent, non-ptotit 
organization comprisod of local elected officials and citi:mns !rom the City of Oak Ridge and 
six counties impacted by activities at the Oak Ridge Reservation. 

After ex.teasivc review, lhe LOC submits tbe attached rc~eludon as comment on the Draft 
EIS. The LOC disagrees witb 1be DOE's proposed al1erll&tive, and considers the analysis 

· incomplete i11 ~everal areas. 

The LOC &ppre<:iates the opportunity to provide input inro DOE's medical isotopes project. 
Feel free to conUICt me at (423) 483-1333 if you have any questions.. 

Sincerely, • 

~~~!r:! 
Executive Director 

cc with attachment: 

.Earl Leming. Tennessee Department of Environment aDd Conservation. DOE 
Oversight Division 

BriiP Kelly, Governor's Policy Office 

. . 
Anderson • M•igs • Rhea • Roane • City of Oak Ridge • Knox • Loudon 

136 S. Illinois Avenue. Suite 208 • Oak l~k!lo(e, Tt:nncsS« 37830 e Phone (615)4t'l3·1333 • Fax (615) 482-6572 
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RESOLUTION. NUMBER ?6-1 

WHEREAS, the Oak Ridae Reservation Local Ovoraight Committee: (LOC), being comprised 
of elected officials lind cftiz.en representatives of Anderson, Knox, Loudon, Meiss, Rhea. and 
Roane Counties and the Ci1y of Oak Ridge, was created in part to provide local input into . 
doeisions affecting the continued operation of the U.S. Department ofEnergy•s (DOE) Oak 
Ridge ~rvation; and 

WHEREAS, the U.S. medical community has been dependent entil'ely on a Canadian fum to 
supply Molybdcll.um-99, a radioactive isotope that haa broad applica:tions in t,!le area of 
medical diagnostic procedures: and 

WHEREAS, the U.S. Department of Energy (DOE) proposes to eslllblish, u soon as 
practicable, a d.omettic capability to produce a continuous supply of molybdenum-99 and 
related medical isotopes for the U.S. medical community; and 

WHEREAS, the DOE propose.. to modify m existing research reKtor and hot cells to 
produce and process Molybdenum-99 and related medical iSotopes;· and. 

WHEREAS. the DOE has PrePared a Draft EnviTonmental Impact Statement 1o evaluate 
facilities that have passed the preliminary technical screening criteria for Molybdenum-99 
generation and pmcessing; am~· · 

WHEREAS, the Oak Ridge RellelrC:h ReaetotiRadioisotope '[)evolopmOJrt Laboratory at 1he 
Oak Rid&e National Laboratory is one of four facilitiell under cona!deration by the DOE; and· 

WHEREAS, the DOE has •lected the Amlular Core Research Reactor at the Sandia National 
Laboratory as the Jm!ferred alternative; and 

WIIERBA.S, tbe DOE's aoalysis of the preferred alternative is the most e:xpc:osivc of the four 
capable of meeting the DOE's goal& u stated; and 

WHEREAS. the Oak Ridge National Laboratory has bad a long history of experience and 
ex.pertito in the development of such isotopes; and 

WHEREAS, the DOE•1 analysis of the enviionm.ental C:.ODICQUences, schedule, and 
t.ec:bDOlogy does not Justify the ~~election of the preferred alternative; aod 

WJIBR:L.\S. the Oak Ridge alternative is best suited on the basis of befni designed to meet 
the DCIOCIIIl'y specifications, with all the needed production facilitie~ in clo1c proximity and a 
reactor designed to ·operate in a continuous mode; and 

WHEREAS, the citi7Jms of LOC jurisdictions are entitled to assurlll:ICes that the 
socic:~economio impacts and life-cycle com aasociUcd with the DOE's alternatives are 
l'horouably anaJyzed; therefore, be it 
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RESOLVED, that this Committee supports the selection of the Oak Ridge Research Reactor 
as the preferred alternative for the production of Molybdenum-99 and related medical 
isotopes. 

BE IT FURTHER RESOLVED, that this resolution sball be submitted to the U.S. 
Department of Energy for considcntion in its preparation of the Medical Isotopes Production 
Project Environmental Impact Statement, and that the Executive Director seod a copy of tbis 
resolution to the Temiessee Congtcssional delegation~ other rele¥ant federal and state 
officials. 

This. the 1st day of February 1996. 
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Responses to Comment Letter C067 

As discussed in Section 5.22, the estimated modifications costs of the preferred alternative are the second 
lowest, and the estimated annual operating cost of the preferred alternative is the highest. 

2 As presented in Table 3-2, ORNL, LANL, and INEL all have significant isotope production experience. 

3 The Chemistry and Metallurgy Research facility at LANL is the preferred alternative for Mo-99 target 
fabrication, and the Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the 
preferred alternative for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

4 As discussed in Section 3.3, all of the alternatives will (after necessary modifications) have the capability 
to satisfy the purpose of the proposed action. 

5 The socioeconomic impacts of the proposed project are discussed in Section 5.3 of the EIS. The costs 
for the modification of facilities and facility operations are presented in Table 5-1 and Table 5-22. An 
analysis of these costs and the projected revenues specific to this proposed project will be evaluated for 
each alternative as information for the Record of Decision process. Since each alternative proposes the 
use of existing facilities and the Department is already responsible for facility-related costs, such as 
facility decommissioning, an incremental cost analysis (rather than a life-cycle cost analysis) was 
considered appropriate information for the decision-making process for the proposed project. 

6 Comment noted. 
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February 8, 1996 

Mr. Wade Carroll 
MIPP-EIS Document Manager 
U.S. Department of Energy 
Office oflsotope Production ami Distribution, NE-70 
1990 I Germantown Road 
Gcnnantown, Maryland 20874 

Dear Mr. Carroll: 

Author: Dr. lain Trevena 

This letter constitutes the comments .,r Nordion International Inc. regarding the Draft 
Environmental Impact Statement (EIS), and we respectfully request that this document be made 
part of the public record. It is our sincere hope that you '-llill -yiew theo~e comments as helpful, 
taking them into account as you assemble the final EIS. 

Nordion's Plans to .S.~cure Supply 

Nordion is a private North American-based company owned by MDS Health Group Limited with 
operations in Canada, Asia and Europe. We have a 50 year history of relitlbly providing raw 
materials tor radiopharmaceutical products to our customers for the enhancement of ooman life 
and health. In fact, there has never been a serious interruption of supply to our customers for any 
of our products in that entire time. While we do acknowledge that new reactors to produce 
molybdenum-99 must be completed to prepare for the next century, we do not expect this record 
of reliability to change. We have moved aggressively to ensure this will remain the case--seeming 
back-up capability and making a major investment in building two new reactors and a proceSl>-ing 
facility. 

Nordion has made several attempts to work with DOE to provide additional security of supply for 
the short term--prior to MallinckTodt being in full production and prior to the lVIaple T start up. 
The United States Department of Energy (DOE) has remained focused on a 1on8-term plan, which 
in our view does not meet the requirements of the Nuclear Medicine Community. 1n January 
1995 representatives from the DOE, U.S. radiopharmaceutical producers, Nordion and research 
reactor operators from the United States and Canada, met in Albuquerque to generate an 
emergency response plan for molybdcnum-99. In the ensuing report from the meeting, prepared 
by Bobby Savoie, the group concluded that the preferred option was a collaboration between the 
DOE and Nordion. Furthermore, the report concluded that a DOE program at Sandia for 
independent production would not meet the needs of the industry from a timing perspective. 
(report attached) 

-147 M;m:to Road, Kanat8, Ontario. Cm•ndn K2K 1 X8 Tal.: as 13) 591'-:>71]0 F11x: (8t3J 592-6937 
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Nordion has very specific plans lo address the security of supply for molybdenum-99. These 
plans have been widely communicated to the Nuclear Medicine Community in the United States, 
including informal communications with DOE representa~ives. There has been widespread 
endorsement ofNordion's plan as reflected in various communicatiom printed in tbc Journal of 
Nuclear Medicine, Newsline, November 1995 -January 1996 (attached). 

Although Nordion has comrrrunicated its plans to the Nuclear Medicine Community, these plans 
are not acrurately reflected in the Draft EIS. We therefore state for the official record that 
Nordion will provide the funding for two new reactors and a processing facility, all dedicated 
solely to isotope production. These facilities will be known, and are hereafter referenced, as 
Maple J and Maple II. The timing of the fonnal announcement with respect to this project has 
nothing to do with the commitment of fimding, as implied in the Draft EIS Summary (page v). 
An issue related to the tax treatment of reactors in lhe private sector, which we expect to be 
resolved in the near future, is the only major item delaying the formal announcement. We 
anticipate construction of Nordion's new processing facility and the Maple 1 & 11 reactors will 
resume this spring. 

The Draft EJS (page v) inaccurately describes the timing associated with Nordion's plan to 
develop a secure, continuing private-sector supply of molybdcnum-99_ The M.aple I will yield 
product within 36 months, not 42 months as described. Maple II will be available one year later. 
Both of these reactors will be dedicated to isotope production. Each reactor alone will be able to 
meet the world's full requirement for molybdenum-99 for the next twenty years. 

Nuclear Waste 

The Draft EIS summary (page xii) states that the process to be used by the DOE would generate 
"primarily low-level radioactive waste." Basoo on Nordion's technical knowledge of the 
Cintiehem process and information in the body of the Draft EIS, we believe this statement to be 
inconsistent with the facts. 

While the Draft EIS understates the nature of the waste generated by the Cintichem process, it 
exaggerates the level of waste generated by the Nordi(m proces~- In its; summary (page v) and in 
sec.lion 2.2 the Draft EIS makes reference to the .Nordion process as generating substantiaUy 
greater quantities of liquid waste. This is not consistent with later statements acknowledging that 
the process Nordion will employ in its new facility will generate comparable levels of waste to 
Cintichem process that the Draft EIS currently contemplates. Nordlon urges that its strong 
commitment to reducing the levels of waste it generates should be dearly stated for the public 
record. 
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Private-Sector Sources of Supply 

The Draft EIS (pages vi and viii) makes reference to the absence of private companies in 
molybdenum.99 production. In fact, Nordion is a private company in North America with a fully 
integrated production and distribution network. Our seJVice and commitment to the U.S. Nuclear 
Medicine Comm.Wlity is unquestioned. 

The Draft EIS assessment of back-up capability (p11ge v) is severely understated. While it is 
developing the industry's long-term solution to a secure private-sector supply ofmolybdenum-99, 
Nordion has taken independent action to assure short-term back-up supply. Nordion has secured 
back-up capacity from the IRE reactor in Belgium and can guarantee a large portion of the 
required back-up. lt is also anticipated that when ]\.fallinckrodt completes development of its 
production capability In 1996/97 it will be able to supply the balance of what is required. In 
addition, molybdenum-99 from a South African reactor is in the process of being validated by 
U.S. radiopharmaceutical manufilcturers. Together, Nordion, Mallinckrodt and South Africa 
offer a sound, back-up supply until the Maple I reactor is fully commissioned. 

Even if one gives credence to the Draft EIS concern (page v) that overseas sources are not able to 
meet the U.S. demand fully, we cannot envision a 5Cenario, under any circumstances, in which the 
DOE would be required to furnish 100 percent of the U.S demand_ Therefore, we believe it is 
unwarranted to assert that any U.S. reactor not capable of supplying 1 00 percent of the U.S. 
demand should be removed from consideration. 

While Nordion agrees with the statements attributed to the DOE's coll8ultants {page 2.3) Savoie 
and Singh, that ''European capacity can only supply a portion of the U.S. demand," we have 
studied this issue and determined that European sources can be configured quickly to achieve 
sufficient back-up supply faster than the DOE would be able to establish a new, subsidized source 
of supply. 

The idea that U.S. reactors capable of supplying only a portion of the U.S. demand should remain 
under consideration becomes increasingly meaningful in light of Nordion's repeated offers to the 
DO.E to work collaboratively on a short-term back-up supply for North America. These offers 
include partial processing at a DOE facility prior to final processing and distribution by Nordion. 
Nordion's expertise and established distribution network, not addressed in the Draft EIS, remain 
avrulable to the DOE should it wish to pursue a collaborative eJTort with the private sector. With 
this in mind, the University of Missouri, Missouri Research Reactor Center, discarded as an 
option (page xi, table S-1), could provide a solution which could be put in place more quickly 
than the preferred option being proposed. 
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Page vii of the Draft EIS sets a DOE target for specific activity of 10,000 curies/g which, based 
on Nordion's own customer needs, exceeds specific activity requirements. Therefore, eliminating 
the Miswuri reactor from consideration based on specific activity (pages 3.:59 and 3.60) is, in our 
view, not valid as the assumed needs of the customers are overstated. 

In addition to more quickly meeting the need for back-up capability, the Missouri reactor would 
be more cost-effective and could be activated only as required--also resulting ln less costs. The 
"preferred option" as currently stated would require routine operation even when no product is 
required. Unless it is DOE's intention to market this product in direct competition with the 
private sector (in direct contradiction to DOE's staled objective), the current configuration for 
proposed back-up supply is wasteful and unnecessary. 

Further, section 3.3.1.10 on page 3.28 describes a 28 month timetable for DOE production 
capability. By this time, the private sector options will be well-established and Nordion will be on 
the verge of having Maple I fully operational. 

Options which allow the private sector to fully or partially participate in the short-term supply 
solution are in keeping with the DOE's stated mission of not competing with the private sector. 
in addition, these options directly address the concerns expressed by the North American Nuclear 
Medicine Community. The Society of Nuclear Medicine (SMI.i) and the American College of 
Nuclear Physicians (ACNP) have both urged the POE to ensure that there was a reliable back-up 
source ofmolybdenum-99 as quickly as possible. These groups have never specifically asked for 
DOE to become that source. This view was recently made clear at the SNM Isotope Availability 
Committee meeting in Puerto Rico in January 1996 and further supported by statements in the 
January 1996 Joumal of Nuclear Medicine Ncwsline (attached). 

Thank you, in advance, for your consideration ofNordion's comments. Working together, we are 
confident that the DOE, Nordion and the Nuclear Medi~.:ine Community can move rorward with a 
solution that quickly and cost-effectively achieve& an incrcru;ed short-term capability. Please let us 
know if you require additional information or assistance. 

Respectfully submitted, 

~.,__ .l 1._~ 
Dr. lain Treve~~ 
Vice-President 
Isotope Products 

/dh 
Attachments 
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Dare: January 20, 1995 

To: All Mo-99 Emergency Response Workshop Participams 

Subject: Initial Review Draft of the Emergency Response Plan 

Enclosed as promised is the initial review draft of the Emergency Response Plan for 
MolybdelUim-99 Production. The document has come together well, but still requires substantial 
refinement. lt is, however, at a point where seeking your comments is both appropriate and 
valuable. Please review tbc enclosed docwnents and fax comments to me at (504) 834-5890 by 
the close of business on Tuesday, January 24, 1995. 

As a side note, I met with Terry Lash, Director of Nuclear Energy at tile Department of Energy 
on Thursday, January 19, 1995. It is clear tbat fundiDg will be an extremely tough issue which 
will require furlher thought. We '11 be working on that one and hopefUlly will have a better 
picture soon. 

Please do not hesitate to call me as needed at (504) 834-5878. 

R~j
--~~~--// ,-:::;..---

.?-" Bobby Savoie 
Presidtnt, CEO 

11 i VETERANS BLVD. I SUITE 900 I METAIRIE, LA 70005 I 504-834·5878/ FAX 504-834-5890 
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EXECt.'TIVE SUMMARY 

The U.S. Departmcm of Encrg}' (DOE) is pursuing the development of a production source for 
Molybdenum-99 (Mo-99) at the Sandia National Laboratory (SNL). This action was precipitated 
by the current reliance on a single Canadian source, the NRU reactor at Chalk River. to meet 
the U.S. demand for :M:o-99, which serves as the parent for l.be most commonly used medical 
isotope, Tc-99"'. The current SNL program would use the Annular Core Research Reactor 
(ACRR) with its adjacent hot cell facilities to provide a second supply source in approximately 
18-24 month~;. 

The U.S. nucJear medicine community and radiophannaceutical manufacturers have express.ed 
(;onc.:ern (hat the current DOE program, although valid, will not address the near term risk of 
an intcnuption in lhe supply ofMo-99. In response to these concerns the DOE held a workshop 
at S:-.IL with the specific purpose of developing an emergency response option which could 
quickly be made operational. This workshop was broadly attended by representatives from 
industry, government, national laboratories, universities and Canada. 

The workshop identified the parameters within which an emergency response option must. 
function along with the criteria against which to evaluate options. Various options were 
identified and discussed. Several preferred options emerged for detailed evaluation. resulting 
in a single option, expedited production of "raw" Mo-99 at SNL for subsequent cefmement by 
t-.'ordion. being unanimously chosen for implementation lf an assumptions hold. A detailed 
llisc:ussion of Lhc o.hjectives of this option was developed. An action plan was developed for the 
preliminary steps which must be taken to initiate this oplion. 

The single biggest hurdle to implementing any emergency response option is funding. The 
Isotope Production and Distribution Program (!PDP) has very limited funds available during the 
current fiscal year. FurthermOl'e, the overall atmosphere of budget reductions throughout the 
federal guvemment and particularly lo DOE may prohibit the redirection of funds from other 
programs. Tl1is issue, along with several olhers pertaining to throughput, sales and schedule 
mu.sr be n:soJved before a "go-no-go" decision can be made. 

Emergency Response Plan for :MolybdenuJll-99 Production 
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I.O INTRODUCTION Ai''D PUIU'OSE 

This document presents an emergency response plan for the development of a reliable, 
cost t:ffective mechanism to keep Mo-99 flowing in the pipeline to patients if there is a 
supply interruption. It was developed under the direction of the DOE in concert with 
industry, universities, and national laboratories. 

The most widely used isotope in nuclear medicine is Tc-99'" (approx 40,000 U.S. 
procedures per day}. It is the daughter product of Mo-99. The short half lives of both 
of these isotopes precludes stockpiling of supplies. As such, a consistent stahle, daily 
supply of Mo-99 is critical to the U.S. nuclear medicine programs. The Mo-99 
Production and Distribution Chain is depicted in Figure 1.0. 

Currently the largest supplier of Mo-99 on a worldwide basis is the NRU rea~.:tor in 
Canada. If thi~ reactor were no longer available or the Mo-99 processing facilities were 
no longer available, a shortage of Tc-99 would be ~:vident in two weeks. 

The other suppliers, primarily in Europe, could increase production for a limited time 
period only. Transportation distance and production capabilities in Europe would 
preclude meeting the North American supply for long periods. 

A reliable hackup capability in Nonh America that could replace the current Canadian 
~upply system during an inlerruption would beuer support the continued supply of Tc-99'" 
10 :-.lonh America !han other identifiable solutions. 

Tbis plan begins by presenting the parameters of an emergency response option- those 
specifics which must be addressed in order for an option to be considered viable. This 
is followed by the parameters to be used in comparing/evaluating options. The various 
options offered at the workshop are then discu.~sed in tem1S of their "terminal objectives" 
- 1he specific end points to be achieved for each specific option. Finally, an action plan 
is presented for achieving llle chosen option - production of ''raw" Mo-99 at SNL for 
shipment to Nordion in Canada. 

Emergency Response Plan for Molybdenum-99 Production 
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PARAMETERS OF THE EMERGENCY RESPOXSE PLAN 

Any emergency response option must meet certain parameters if it is w fulfill its primary 
purpose of ensuring a reliable, cost effective mechanism to keep Mo-99 flowing in the 
pipeline to patients. This section delineates these specifics or parameters which the 
emergency response option must address. The plan must define the applicable 
requirements of each parameter and S[lecify steps thai are necessary to meet these 
requirements. 

2. 1 FDA Aporo,·al 

The fDA approval process will im·ohe amendments to the Drug \o1aster applications 
filed by the radiopharmaceutical manufacturers and approved by FDA. This process will 
require that the Drug Master me (DMF) defines the Moly-99 production source and 
proc;:ss; production site and procedures are approved, if required; and that the end 
customers (radiopharmaceutical manufacturers) have validated 3 production lots (trial 
runs of the emergency plan). If the final processing (refinement) step is accomplished 
by ~o.rdion under its existing DMF this approval process may be greatly simplified . 

., '"' Fundin~;:; 

The incremental funding required to create and implement an Emergency 
Prepan:dness Program is estimaled to be an additional $5 milliun in FY 1995. Some 
of 11tcse funds were planned for expenditure in FY 1996, but must be expedited to 
support the emergency response option. Obviously the program cannot be 
implemented unless the funding is available. It is critical that this funding include 
training personnel and developing support systems. The funding for this program is 
not currently available. Changing IPDP priorities, reprogramming DOE budgets or 
~eeking other agencies support are the only possible government sources. These 
()ptions must be evaluated and exercised immediately. 

2. 3 Quantitv 

The emergency response capability must be able to provide enough Mo-99 to suppon 
lOO% of the North American requirements. This value is approximately 3000 6-day 
curies per week, or equivalent to 13,600 Ci per week at the phannaceutical 
companys' docks. The amount of power required in targets to meet this demand is 
400 kW. The reactor operation will be required for essentially 24 hrs/day, 7 
days/week. If raw moly were shipped to Nordion, the production at the source must 
bt: increased accordingly, 

Emergency Response Plan for Molybdenum-99 Production 
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2.4 Quality 

The process and product will need to be validated (qualified) to the level required by 
the Radiopharmaceutical Manufacturers. Concentration, purity and specific activity 
are included in the cusiomer's product specification. A DMF must be written and 
submitted to the FDA so lhat customers may refer to it when applying to use the 
material. Good manufacturing practices must be followed throughout the process. 

2.5 Time to Prepare Emergencv Response Mechanism 

The time required for the emergency response capability to be prepared for 
implementation must be as short as realistically possible since the supply is currently 
•..-ulnerable. Implementatiou of the plan within six months of the issuance date is 
acceptable. 

2.6 Cost for Preparing and ~1aintainjng Plan 

The cost required to prepare the emergency response plan and maintain it in a standby 
mode must be affordable, and the cost of the product, if the plan is initiated must be 
reasonable. Although this is a national priority issue, lhe cost must be within 
parameters which can be absorbed by the market or the U.S. taxpayer or a 
combination thereof. 

2. 7 Operational 

Conduct of operation mentality appropriate to reliable continuous operation must be 
adopted by the facility and applied to all activities therein. Additional redundancy and 
reliability may be needed through equipment and procedural changes to ensure state of 
readiness. A complete compliment of trained staff and infrastructure necessary for all 
phases of operation in continuous 24hr/day operation must be maintained in readiness 
and be inunediately available. 

2.8 Time to Engage 

In the event of an interruption in supply from existing sources, the plan should seek 
the initiation of Mo-99 production by alternate means within one calendar week, with 
final FDA - acceptable product being delivered to radiopharmaceutical 
manufacturers - within 2-3 weeks from the date when the interruption occnrrod. The 
entire Nonh American demand should be met from week 3 onwards. 

Emergency Response Plan for Molybdenum-99 Production 
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2.9 Waste 

The facility must have adequate waste management resources and must be capable of 
controlling gaseous emissions (I-131 & Xe-133 in particular), be able to either 
discharge liquid waste (including SLFP and possibly U-235) to a central waste 
handling facility on site or be able to solidify such waste for disposal with omer solid 
radioactive wastes. It should be noted that the disposal of enriched U-235 must be 
considered carefully in order to prevent critically problem in the furure and separation 
of U-235 may be necessary. 

2. lO Other Re~:ulations 

Various regulations will effect the production and preparation of the product for 
shipment to the purifier and wholesale marketer. Specific regulations to consider 
include: 

1. 

3. 

4. 

5. 

6. 
7_ 

Target preparation - regulations concerning access to highly enriched uranium 
(Dept of State and NRC) 
Reactor Operation - NRC or DOE approval of target5 in reactor 
Processing/Separation of Mo-99, handling of radioactive materials • NRC, 
DOE, or agreement state regulations 
If transponation is involved between irradiation and proc~ssing - NRC, DOT 
plus International regulations, and State transpm1ation r~gulations 
Company, agency, organizational rules and regulations, within company 
far.:ilitit:s and controlled areas. 
EPA and State regulations 
For Government related operation- the NEPA process. 

2. 11 Staffiu2 

The appropriate level of fully trained and available staff will be required for 
implementation of the plan. Staffing actions must consider documented training, 
ov~nime, and back-ups. Staffillg plans should be driven by the shmt time required 
for implementation. Consideration should be given to temporary assistance from 
sources of existing expenise wit11in the industry and appropriate agreemcms put in 
place. 

Emergency Response Plan for Molybdenum-99 Production 
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2.12 Target Availabilit! 

The emergency response plan for Mo-99 requires a sufficient supply of targets to be 
available that are approved for irradiation in the selected reactor. The targets mu~t be 
in a fonn that can be processed at an approved site. The inventory and product 
capability should be at least sufficient to supply the North American need for Mo-99 
for 1 year. To lhe extent possible, the inventory should be at the reactor site. A 
fahricator for the backup targets must be available. 

2.13 Target Processing 

The relatively short half-life of the Mo-99 radioisotope (66 hrs) requires that the 
processing time (the time interval from removal of the targets from the reactor until 
the final product is delivered to the customer) be as short as possible. Under normal 
circumstances lhe target processing facilities have been at the reactor site or very 
close, in transport time, to the reactor. 

Th~ gross fission-product radioactivity contained in the uranium targets after 
irradiation for Mo-99 production is typically 25 times the Mo-99 radioactivity and 
must be shielded during the transfer of the targets to the processing facility. This 
gross radioactive inventory can amount to 10,000 to 100,000 Ci's per target 
dep~nding upon the irradiation capabilities of the reactor. 

The emergency response plan must provide a delivery system to enable the irradiation 
and processing of targets in the same time interval (l to 3 days depending upon th~ 
option chosen) as is done in the routine normal production scheme. This maximum 
and minimum production time will depend on Lhe stlirting Mo-99 inventory in the post 
irradiation target. The Mo-99 produced in the ~mergency response scheme must be 
equal in quality to lhe normal supply. 

The target irradiation and Mo-99 separation process is technically complex and 
requires a highly trained staff of professional and technician level personnel in reactor 
operations, hot cell operation, radio-chemical processing, packaging, transponation 
and health physics. It would be extremely difficult, if not impossible to assemble a 
proficient team to accomplish an instant start-up. The available options for 
implementing the emerg~ncy plan should address this consideration. 

Emergency Response Plan for Molybdenum-99 Production 
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2 .14 Transoortation 

One parameter required for a successful emergency Mo-99 response plan deals with 
transportation. Transportation will be required to take the Mo-99 product from the 
reactor to the process facility and then from the: process facility to !he customer. Due 
to the short half-life: of the material it is necessary that all transportation time be 
minimi7..ed and scheduled commensurate with the anticipated target specific activity. 
The maximum and minimum transportation times will be detennined by the curie 
content of targets. The capability to complete material transport must remain in place 
in order to support immediate startup of the process in an emergency. 

By locating the process facility geographically close to the production reactor the first 
phase of transportation is simplified somewhat. Location of the process facility at the 
same site as the re~:tor could alleviate the need for using a certified licensed container 
for \he movement. Locating the process facility close to the rea~:tor could have the 
added benefit of minimizing ttansport time and tbe resulrant decay of the product 
material. If the process facility is designed to produce a bulk Mo-99 product (i.e. not 
final form) transportation would be required, using cenified container, to the final 
process facility (such as Nordion). If no processing capability exL~ts ncar the reactor, 
transportation of thermally hot target~ to a distant processing facility would be 
required. Pre-approved containers and plans to transport these "hot-targets" would be 
required. 

The necessity of prompt delivery of Mo-99 to the customer requires that distribution 
logistks be addressed. The final process facility should be located such that it has 
ready access to air transportation (i.e. charter or military aircraft}. These would have 
co be certified licensed containers and a sufficient number of these containers would 
t>e required to ensure that continuous "round-robin" deliveries could be completed. 
Additionally, the final processing facility must have the capability to complete rapid 
cumainer decontamination to suppon shipment schedules . 

.2. i 5 Management 

The management of the Mo-99 emergency response mechanism must be organized 
with a clear chain of responsibility and specific duties and authorities at every level. 
There must be a single individual with responsibility, accountability and authority to 
assure that the all parties and facilities are ready at all times to perform their function 
if the: need arises. A single telephone call should be sufficient to implement the 
emergency plan. 
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The manager of each facility or operation involved in the emergency response plan 
must be fully responsible and accountable for the current and timely implementation 
of his/her part of the plan, and for the quality, quantity and cost of the product to be 
produced. 

All functions and necessary actions of the plan must be documented and tested, and 
the documents must be available w every person who has a need to know. 

TI1e responsible manager(s) must periodically review developments in technologi~ 
and new discoveries in the associated fields to update information and documents used 
in the emergency response plan. All parties who might be affected must be notified 
of any changes on a timely basis, and training classes or e:'ltercises must be conducted 
where needed to implement changes. 

2.16 General 

Cooperative agreements between existing suppliers and the backup suppliers are 
paramount to a successful plan. DOE, Nordion and AECL have already held 
infonnal discussions on cooperative arrangements, and believe that within tbe context 
of providing backup suppon capabilities such agreements could be achieved without 
undue delay or difficulty. Agreements may also be required with national laboratories 
and customers. 
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PARAMETERS FOR EVALUATING OPTIONS 

In addition to the parameters of the emergency response plan discussed in the 
previous section, parameters were developed for evaluating/comparing options. These 
are obviously similar to those presented in section 2.0 but have a completely different 
purpose and are therefore distinct. 

3.1 FDA Approval 

Obtaining FDA approval requires understanding and implementing appropriate FDA 
guidelines. This includes establishing GMP (Good Manufacturing Procedures) 
procedures and facility operational specifications including final validations on site. 

The steps involved in FDA approval will include one or more of me following: 

1. Placing procedures and validation protocol in place and testing them, and 
getting data package ready for FDA approval 

2. FDA review of data package 
3. Complete and adequate response to all FDA questions 
4. Customer validation of approved product 

lt ~hould be noted that raw material may nor require FDA involvement. The option 
must be evaluated to detennioe the extent of required FDA involvement and 
associated time for compliance with FDA requirements. 

3 .::! l\lana1cment & Infrastructure 

The DOE laboratories are not structured to facilitate the kind of production 
management required to implement a successful :\1o-99 emerprise. Neither the 
experienced personnel nor the support systems are in place. This means that 
extensive training with substantial outside support should be undertaken immediately. 
The required culture change to go from a research-based to a customer-oriented 
production environment is a major undertaking. Without top management's strong 
support and appropriate resource allocation this program has little chance of success 
despite any technological accomplishments. The time and resources required to 
establish the required management and infr.sslructure must be compared for each 
option considered. 
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Cost and &ononnc FeasibilitY 

All phases of cost mu~ be considered for each option. These include startup, 
standby, operation (including target production and transportation), and post operation 
(including waste handling). Other considerations include capital, training, licensing, 
and overhead. The standby costs must be reasonable. The source of funding to cover 
these costs, whether government or customers, must be identified for each option. 

3.4 Time to Get Readv and Time to Start Up in an Ememncv 

The amount of time required to implement, an option must be considered. There are 
two considerations, 1) the time required for the plan to be implemented, and 2) the 
time required for the plan to take effect when called upon. Six month may be on 
overly ambitious goal for a production backup to be established; one year or less may 
be more reasonable. When called upon to operate, ideally full production should be 
established within one week to ten days. 

The minimum time to design, purchase, and install equipment in existing facilities: 
hire and train operators; obtain target supplies and be ready lo produce and process 
Mo-99 is on the order of six months. 

Administrative processes (NEPA, procurement, regulatory requirements of DOE, 
NRC, DOT, FDA) are additional time conslfaints that would extend the time to get 
ready. It is theoretically possible to obtain waivers of lhese administrative 
requirements such that additional time is not necessary. 

Three major independent parallel activities are required. Preparation of a reactor, 
preparation of processing facilities, and preparation of a supply of targets. Each of 
the l.hree major activities would require about six months of time for completion. 
Additionally, casks for transportation of irradiated materials, if required, would need 
to be made available. 
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3.5 Transportation Feasibility 

Transportation of the moly to the required destination must be feasible. Current 
approved shipping containers and methods of shipment must be considered as the 
most simplistic approach. New container certification requirements may be 
prohibitive. The conlainers must be currently cenified, and enough must be available 
to meet the delivery requirements. The customer/supplier logistics must be 
considered. Delays and transportation times must be factored into the selection. 

3.6 ~mplcte Solution 

The oplion must be complete, The option must fulfill d1e purpose of the emergency 
response. It must be a start to flllish option dealing with all aspects of the problem, 
from raw materials, though waste management. The overall system must be 
optimized. The solution may require more flexibility in the supply chain. The 
!ioluti<.m must be able to produce raw and/or purified moly. 

3. 7 Public SQllpOrt 

The public and political suppon is essential for the funding and success of the 
program. Each option must be evaluated from this perspective to minimize public 
and political opposition. 

3 . 8 Dif'llcultv to Implement 

The emergency response concept involves the almost instantaneous start up of a 
highly technical and complex. operation to compensate for the 1.mplanned interruption 
of the supply chain. The operations involved are normally closely regulated by 
government license or some other specific approval. 

The emergency response plan should employ facilities or resources that are technically 
capable or allowable by license: or pc:nnit to perform the necessary operations. The 
options.must be evaluated in terms of establishing a capability which can be available 
in a •stand-by" condition of readiness. 

Emergency Response Plan for Molybdc:num-99 Production 
11 

Volume II, MIPP- EIS 2.264 Comments and Responses 



Letter: C068 Author: Dr. lain Trevena 

3. 9 Waste Management 

Waste parameters include disposition of liquid, solid, and high-level waste. The 
facility selected to complete :Mo-99 processing must have the capability to safely 
handle and store liquid waste. Additional consideration should be given to subsequent 
solidification and long tenn storage of the waste products. Management of the waste 
products inc:ludes plans for routine, continuous handling of waste, waste minimization 
in the process, and plans for final waste disposition. The options must be evaluated 
on the capability to manage waste for the require<! length of time. 

3 .l 0 Product Ouantitv 

Production quantity must be sufficient to meet U.S./North American needs in an 
emergency. Ideally it might be desirable to meet worldwide need to avoid allocations 
to/from European Sources. Any proposed plan must be evaluated as to its potential to 
meet these levels of production. 

The test runs arc required to confinn that adequate quantities will be available. If test 
runs indicate a shortfalJ, changes in irradiation/target/process will be made to correct 
the problem and re-testing will be performed. 

3 .11 Product Oua!ID: 

The proces.~ing facility must have adequate analytical facilides and procedures to 
assure meeting the required product specifications prior to shipping. The 
specifications are weJJ known and the analytical facilities must be able to detec:t the 
levels of impurities as noted in the product specifications. 

3.12 Degree or Control 

While the plan should include U.S. resources as much as possible, the use of AECL 
& Nordion resources for fluid processing and the use of European sources to help 
meet tlu: shortfall should not be ignored. A clear definition of responsibUity and 
ownership for the plan is required for effective initiation and management. This plan 
does not assure U.S. Independence in the market but shows a cooperative effon 
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between Canada and the U.S. is needc:d in order to avoid a shonfall of Mo-99. The 
critical point is that all aspects of implementation be witlrin the conuol of those 
parties responsible for implementation. 

3.13 Sustainable Producdo!1 

Production of Mo-99 and delivery to the radiophannaceutical compames must be 
sustainable for at least a two year period except for unpredictable factors such as 
strikes, "Acts of God, • etc. It is preferred that there be no significant cost increase 
(e.g., greater than 10 %). The Emergency Response Plan must consider and evaluale 
porenrial disruptions in supplies of raw materials, transportation routes. equipment 
and/or facilities, and provide for alternate means of ensuring the supply if difficulties 
in any of these areas arise. 

3 .14 BcUablllty/Risk 

The emergency supply pipeline for Mo-99 must use facilities and teChnology that can 
demoll5trate lhe capability to perfonn their respective function reliably wilhin tbe 
required response time and for the required time interval. This means that the needed 
staffing, infrastructure, management, and proper operational culture must be either in 
place or could be established. 

3.15 Consistency with LoD2 Term Solution 

If the nature of the emergency is such be that viable commercial supply is interrupted 
for a long period, the emergency response mechanism shall be able to provide the 
basis for a long tenn supply option. However, the emergency response plan should 
not negatively impact the re-establishment of existing commercial supptier(s), nor 
impede the development of a new domestic supplier tbat may chose to pursue Mo-99 
sales on a commercial basis. 
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3. t 6 Consistency witb Current Supply Chain 

The emergency response plan preparation should not create changes in the current 
market system that would adversely affect any participant - producers, suppliers, 
distributors, users (patienls). The plan, when and if it needs to be implemented 
should have as a goal, the ability to fll.l lhe production void fully and in a timely 
ma.IUler, with as little impact on the current participants as possible. 

Organizations mobilized, as part of the emergency plan, must be willing participants, 
and need to be appropriately compensated. The emergency plan should integrate 
easily within the overall current supply chain. It is desirable, to the extent possible, 
that the commercial entities, currently involved in the supply chain, also be the 
implementers of the emergency response. The government should serve primarily as 
a belper, or facilitator, if necessary. It is inappropriate for the government to impose 
a system that causes any of the: current participants to be a •loser". However, it is 
appropriate that all of the current participants take a role in effectively implementing 
an emergency response. 

3. 17 Impact on Existina Programs 

Backup reacrors or processing facility must be dedicated or prepared (and willing) to 
provide the production immediately following notification. Other program activities 
may piggy back during latent periods but must disengage without impeding Mo-99 
production when required. Conduct of operation appropriate to Mo-99 production 
must be adopted by piggy back programs. Any programs, whose required 
disengagement, would delay initiarion of production are precluded. 

Backup process must be exercised periodically or continuously at low level (which 
may reduce time available to other programs), so as to periodically validate 
emergency readiness. 
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3.18 Cate~Qries of Evaluation Criteria 

Although each of Lhe parameters for evaluation options discussed previously must be 
considered, they are not all of equal importanee. The parameters (now evaluation 
criteria) for the options were divided into four categories as listed below: 

Go-No-Qp 

I . The: option must offer a complete solution 

2. Tite option must be able to produce the required quality of the product 

3. The option must adequately address the management of the waste generated 

4. The transportation required to implement the option must be currently feasible 

Verv fmportant 

5. The quanrity of Moly-99 produced 

6. The time to start up in an emergeney 

7. Time to get ready to implement the option 

8. Reliability/Ri!;k (Th1s includes ability to sustain production) 

9. Consistency with current supply chain (including FDA status) 

Important 

10. Public and political suppmt 

11. Cost and economic feasibility 

12. Difficulty to implement 

13. Management and infrastructure 
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Not Very Important 

14. Consistent with long term solution 

15. Impact on existing programs 

Based on the Go-No-Go Criteria certain options were dismissed. Based on other criteria, the 
team agreed on the preferred options discussed later in the report. 
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4.0 EMERGENCY RF.S"PONSE OPTIONS 

This section provides a brief description of tbe ten options discussed in the workshop 
and evaluation criteria for the options. 

4.1 ACRR Raw Moly 

This option requires the imdiation of targets in the ACRR. The targets could be 
either Cintichem targets commercially produced by Babcock and Wilcox or by 
LANL, or AECL targets shipped from Canada. The first stage processing of the 
targets would be perfonned in the Gamma Irradiation Facility (GIF) located next to 
ACRR in the same building or in the Hot Cell Facility (HCF) located in a building 
adjacent to but outside rile ACRR building. The crude Mo-99 obtained from first 
stage processing would be shipped to Nordion for final purification, QC verification, 
and distribU£ion to radiopharmaceutical companies. 

:\1ajor is~ues discussed relative to this option included modifications required to the 
ACRR facilities and training of personnel. Although these requirements will 
essentially be the same as that for the currenr SNL Mo-99 program, this option will 
not require the establishment of a QC laboratory. There will be additional funds ($5 
to $6 million) required for this option which are not currently available. There will 
be additional regulatory issues that will have to be dealt with. It was Slated that this 
option will take approximately six months to implement. 

4.2 AECL Targets to U.S. Reactors 

This option requires that AECL targets be irradiated in a U.S. reactor such as 
University of Missouri, McMaster, ATR. or ACRR and irradiated targets be sent to 
AECL for processing. As an alternate the irradiated targets could be processed at 
INEL or L.AKL. In either case, Nordion would receive the same crude moly-99 as 
they currently receive from AECL and would perfonn the same steps as they 
curremly perform, i.e., final purification, QC verification, and distribution to 
radiopharmaceutical companies. 
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The major issues discussed relative to this option were the required evaluation of U.S. 
reactors to irradiate AECL targets to the extent required for the emergency, the 
apparat lack of adequate shipping casks to accomplish the task, and the time required 
for shipment. 

4.3 MURR 

This uption requires that spent fuel from the MURR reactor at University of Missouri 
be shipped to AECL. AECL would process the fuel to extract crude moly-99 which 
would be sent to Nordion for final purification and distribution. 

Tbe major issues involved evaluation of processing capability and willingness on the 
pan of AECL (who was not represented at the meeting). the modit!carions required at 
AECL, and the extent of FDA involvement due to a revised process. Jt was stated 
that this option wilJ take approximately 1 year to implement not counting the time 
required ro obtain FDA approval. 

44 Exp!:!dite Current Sl\"L Mo-99 Pro2ram 

This option requires that the current program at the SNL be expedited by using 
targets from B&W and by obtaining certain exemptions to lhe NEPA process. It was 
estimated that this would require additional funds and will take approximately 13 
momhs to implement. 

4.5 Multiple U.S. Reactors 

Thi~ option required fabrication of the Cintichem targets by B&W, irradiation in more 
than one U.S. reactors including DOE and University reactors and transport of the 
irradiated largets to AECL for raw processing and finally shipment of raw moly-99 
from AECL to Nordion for purification and distribution. The issues involved with 
this option are similar to those associated with the option described in 4.2 above. 
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4.6 SNL-LANL 

This option required the targets (Cinlichem) to be fabricated at LANL, irradiated at 
ACRR and shipped back to LANL for processing in their CMR facility. The 
processing at LANL could be the first stage processing to produce raw moly-99 which 
could be shipped to Nordion for purification and distribution; or LANL could perform 
cne entire processing, including purification and QC verification and shipment to 
radiopharmaceutical companies. 

lt was stated that this option would take at least one year to implement and would 
require approximately 1.3 million dollars. 

4.7 Commercial U.S. Reactors 

This option required the irradiation of Cintichem targets in a commercial reactor and 
transport of irradiated targets to either AECL or SNL for processing to obtain raw 
moly-99 which could be shipped to Nordion. The commercial reactors would be 
compensated for Lhe Joss of power generated. 

Major issues associated with this option are the required modifications to commercial 
reactors, the apparat lack of adequate shipping casks to accomplish rhe task, the time 
required for shipment, and potentially huge costs associated with loss of power 
generated. 

4.8 ATR 

This option required irradiation of Cintichem targets (fabricated by B&W) in ATR, 
processing of the irradiated targets at INEL to produce raw moly-99, and shipment of 
this product to Nordion for final purification and distriblltion. Although, ATR has 
previously irradiated Cintichem targets, the major impediment to this option was 
identified as the operating cycle of ATR and its inabilitY to transfer targets during 
operation. 
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B&W Aqueous Reactor 

This option required using the B&W aqueous reactor previously used at LANL 
(StJPO) in a hot cell at the CMR to produce raw moly-99 which could be shipped to 
Nordion for final purification and disnibution. 

4.10 .\-1c\-1aster Reactor 

This option is similar to the ~lJRR option described in 4.3 above except that the 
McMaster rea<.:tor will be used in lieu of the University of Missouri reactor. 
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5.0 DISCUSSION OF PREFERRED OPTION(S) 

The previous section described each potential option for providing a Mo-99 
emergency response mechanism. Figure 5.l depicts each option in a blank matrix 
format versus the evaluation criteria presented previously in section 3.0. Each option 
was evaluated against the evaluation criteria by all workshop panicipants. The first 
step was to eliminate those options which did not meet lhe "go-no-go" criteria. The 
participants agreed that the options of "Irradiating AECL targets in U.S. Reactors" 
and "'Using Commercial U.S. Reactors" could be eliminated. This left eight (8) 
options ro be ranked/evaluated against the evaluation criteria. The results of this 
exercise arc depicted in Figure 5.2. 

Based on the rankings shown in Figure 5.2 four primary options were chosen for 
funher evaluation as follows: 

Option 1 - ACRR produce raw Mo-99 for processing by Nordion 

Option 2 - ACRR/LANL/Nordion cooperative venture 

Option 3 - Expedite lhe current SNL ACRR Program 

Option 4 - Ship MURR fuel rods to AECL!Nordion 

Furrher analysis ~hewed that lhe time required to prepare Option 3 was unacceptable 
and provided little advantage over the current program. Therefore, Option 3 was 
eliminated from consideration. This left 3 primary options for consideration. These 
options were analyzed in terms of "'tenninal objectives" - the '"end state" that option 
must achieve to be prepared to serve as an emergency response mechanism. Many of 
!he terminal objectives are common between lhe options and interrelated. Besides 
defining the end-point for each option, the terminal objectives drive the action plan 
for implementing a particular option. The remainder of this section further describes 
each of the three preferred options in tenns of tenninal objectives and time to prepare 
for implementation. 
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5.1 Option 1 - ACRR Produce Raw Mo-92 for shioment to Nordion 

5.1.1 Targets Available and Qualified for Processing Irradiation 

Having 1argets available and qualified for processing in the ACRR requires the 
following steps: 

L Target Specifications and Test criteria to be mutually agreed to among B&W, 
Sandia and DOE. 

2. Purchase agreement between B&W & SNL- Deuiled purchase order can 
follow 

3. B&W procure any equipment and raw material (fittings, stainless robing) not 
in inventory and install process equipment 

~- Manufacturing process flow chart established 

5. Shipping arrangements- Uranium to Lynchburg/TargcL~ to Albuquerque 

6. Pilot run (- 5 Targets) completed, tested and shipped 

7. SNL Acceptance Test & Irradiation Tests 

8. Process Modification, if required 

9. Start Production at 40 Targets/Week 

10. Ship 40 T/Wk 
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5 .1.2 Sufficient Scaff Hired. Trained. & Qualified 

The production of Mo-99 requires a very diverse staff, some of whom (radiological 
protection personnel, security, etc.) will be furnished by the facility independent of 
the type of work that is to be accomplished. The additional personnel, however, are 
mission specific and include the following: 

1. Hot Cell Technicians trained in the use of manipulators, iodine control, good 
manufacturing practices, process procedures, decontamination techniques, 
radiation worker training, and waste handling 

2. Reactor Operators trained to operate the ACRR and cenificd by testing 

3. Maintenance personnel trained in the specifics of the facility, in panicular the 
repair of manipulators, replacement of filters (both HEPA and charcoal) and 
the repair/maintenance of shipping casks 

4. Supervision for the operating/maintenance crews 

5. Qualicy Assurance personnel trained to the product specification and available 
for specific problem situations as they arise 

6. Analytical Chemistry personnel, trained and equipped to assay product and 
process srrcarn ro the levels noted in the product specification 

7. Facility manager trained to the Tech Specs of the Reactor and to the 
Operational Safecy Requirements of the non-reactor nuclear facilities 

8. Shipping and Transportation personnel trained to DOT regulations 

9. Customer Services personnel trained to handle customer orders, complaints, 
problems, and billing 
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The staff must be of suffident size to provide arouD.d • the - clock operation, both a.t 
the reactor and l:be processing facility. 

5 .I . 3 ACRR Mods Complcte!Uninrmupted Steady Stat!! 9!!s 

Reactor Core Rec:onfiauration 

The core must be reconfigured to accept and irradiate targets_ The main 
modifications that must be made: are simple and straight forward, requiring only the 
current staff to accomplish. These activities include removing the cavity liner and. 
offset rubes. addin2 an attachment grid struc:ture in the central core region to accept 
19 to 37 1argets, and rec.onfiguring the bridge. The time required to acc:omplish these 
tasks is estimated to be 3 months. 

Hea[ Exchanger Upgrade 

With the current 2 MW pool cooling capability, about 70% of the required demand 
could be met. In order to meet !he full 100% demand, -400 kW of target power is 
requin!d. To meet this !he reactor would have to operare at - 3 MW. The current 
heat exchanger upsrade design includes dual redWldant 4 MW hea[ exchangers, 
pumps, and cooling towers. The upsrade of this synem is estimated to cost -1 M. 
The time required to install would be on the order of 4 months. This would require a 
parallel path with the EA. 

Control Systems/Console 

The current control console is Jocateci within 30 ft from the top of the reactor tank. 
Although this could be used for moly production. it is expcctal that the radiation 
levels would be too high for continuous 24 hr/day operarions. The control console 
upgr.sde has been ongoins intermittently for several years. Currently there is a 
dedicated team working to have the complete system operational by May 1995. The 
control rod drive motors are also being upzraded. 
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Ventilation System 

At this point in time it is unclear as to what upgrades would have to be perfonned on 
the ventilation system. The current system may be adequate or minor modifications 
may be required. 

Analysis for Operations and Safety Evaluation 

Much of the calculati,·e work has been perfonned for both operations and safety 
evaluation. This work could be finalized within 2 momhs. 

SAR and TSR Change/USQ Addre~sed 

There is a current SAR and TSR documentation. Changing over to moly will require 
a high degree of responsiveness from the DOE. This is the most uncertain area for 
achieving the desired goal. The review and approval palh must be set up in advance 
and as much authority at the local level must be given as possible. 

ProtNype Testing 

Targets m~st be tested after the modification and approval process to detennine if the 
desired power levels of 21 kW per target can be achieved. -400 kW is required for 
all targets. 

5.1.4 Transportation Issue~ Resolved/Casks Available 

A Transportation Plan must be delivered and subsequently implemented that addresses 
all uf the issues appropriate to providing Nordion the raw Mo-99 product they require 
in a timely fashion. Shipping and Waste Packages must be certified for use and their 
licensing m1,1st be addressed so that they remain currenr. The product packages, 
namely CI-20 WC-2 and- 2A must be approved for shipment to Canada by US 
authorities and subsequently the Canadian Government must review and approve these 
packages for use in their country. 
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A handling and transportation staff must be identified, funded, trained and qualified to 
package, handle, and transport Mo-99 between production facilities and air charter or 
freight loading ramps. Air freight and/or charter air companies must be contracted to 
transport Mo-99 packages from Albuque~:que International Airpon to Ottawa Canada. 
The Production Plan will call for daily shipments and a combination of air freight and 
charter air may be necessary. Regulatory issues concerning all aspects of packaging, 
and ground and air shipments must be identified and complied with or appropriate 
waivers or exemptions must be acquired. 

Coordination and agreements between SNL and No~:dion must be accomplished to 
identify the required shipment schedule. The point of product acceptance in Canada 
(Ottawaa ARPT), and the establishment of radio product package turnaround 
procedures. 

Transportation also includes waste shipment to disposal sites or site. Similar to above 
pe~:sonnel, packages, and appropriate licensing must be accomplished to support this 
function. In addition however, waste disposal agreements must be in-place oJ: 
available to suppon this emergency production plan. 

5 .I. 5 Hot Cell Facility/GIF Operational 

There are several key !asks which must be accomplished to make the Hot Cell Facility 
or GIF Operational. These include the following: 

Hot Cell ModificaLions 

1. Deionizer in GIF Storage Pool 

2. Isolate dissolve cell from reacwr pool 

3. Install pass-through between cells 

4. Install adequate ventilation and air filtering equipment (HEPA- Carbon 
- HEP A) with sufficient decontamination factor 

5. Provide product unloading (cask-loading) facilities in GIF 

6. Provide fission product waste storage/unloading (cask loading) facilities 

7. Provide manipulator handling, maintenance and repair facility 
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Processing Equipment 

l . - Target dissolver equipment 

Heater/Rotator spindle 

Target reentry finings 

Vacuum pump 

Cold Trap 

2. - Mo-99 Separation Equipment 

Raw fission liquor bottJe 

Raw fission waste bottle 

Precipitate filters 

Ag/C column 

Raw Mo 99 product bottle 

Glassware holding equipment and liquid product 
transfer fittings. miscellaneous 
items (syringes, valves, needles, etc.) 

3. - Waste packaging/storage equipment 

Raw Material Inventory 

1 . - Target storage facilities (security & criticality) 

2. - Warehouse & inventory control system 

3. - Process equipment make-up lab 

Documentation 

1. - Revise SAR for Max. credible accident 

2. - Process procedures 

Target handling 

Dissolution & precipitation of Mo-99 
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Ag/C Purification of Mo-99 

Fission waste processing/solidification 

Mo-99 product packaging and shipping 

Fission product waste packaging & shipping 

3. - Operational Procedures 

Hot Cell Maintenance: 

Manipulator Maintenance 

Contamination Control 

Ventilation Maintenance 

etc. 

Author: Dr. lain Trevena 

5.1.6 FDA Approval 

There are several key issues concerning FDA approval of this option which must be 
addressed: 

1 . Nordion needs to modify their DMF to include Cintichem type Uranium-Oxide 
targets, irradiated at any reactor as a source of first stage raw Mo-99 and 
processed to remove the waste material. To do this they need to obtain the 
product specifications as developed by SNL and sample material to test and 
ron tllrough their final chemical process to show that the final product is 
equivalent to their current proouct. 

2. Generator manufacrurers will need a sample of the SNL irradiated, Nordion 
processed Mo-99 solution to dc:tennine that the Mo-99 does not negatively 
effect the performance of the generator: Manufacturers may need to add a 
statement on their annual report to FDA that they have qualified this supply of 
material. They also need to amend their drug master applications. 
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5. 1 . 7 NEPA Issues Resoh•ed/Exemptions 

All :-.IEP A issues must be resolved prior to start of Mo-99 production. The current 
EA (in the re'iew and comment phase) must be amended to include processing in the 
GIF. Process effluent from any portion of HCF is already included. Process effluent 
from the GIF stack must be included as well as rontinuous operation within the high 
bay area. The EA.must also be amended to include shipment of "Raw" Moly to 
Nordion and transfer of waste from GIF cells to HCF storage and handling area. 

5.1.8 Repair and Maintenance Prog 

There are several key factors to be addressed in developing a maintenance program 
for the reactor, Hot Cells, equipment, container, and associated facilities. 

1. Adequate maintenance personnel available. 

2. Maintenam;e program in process cell in accordance with GMP. 

3. Adequate backup equipment. 

• Shielding window maintenance in place and personnel trained 

• Support systems, hydraulics, ventilation, HV AC, Radiological 
instrumentation etc., maintenance in place and operational 

5. J .9 :-Jordion Ready to Accept/Process Crude Mo-99 

Within the six months implementation window, Nordion must undertake activities 
required in order to accept and purify the crude Mo-99 stock provided by the first 
stage DOE process. These activities include: 

• Definition of inroming product specifications 

• Definition and Implementation of Incoming Product QC 

• Facility Modifications as may be required to handle the designated shipping 
container 
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The end result is such that Nordion is able to perform validation run(s) at production 
levels as will be required in support of a change to its existing DMF wilh the FDA. 

5.1.10 Operational Readiness Assessment 

DOE orders require an exlensive readiness review process to be completed prior to 
the initiation of a major change in a facility operation. In the case of !\fo-99 
production this would encompass operation of both the reactor and the hot cells. 
Furthennore the DOE order is based on a large reactor and the scope would imply 
evaluations of activities that are not significant to a small research reactor's operation. 
The SNL must be prepared to undenake the appropriate and necessary level of 
readiness assessment. 

The obstacle to overcome is to establish a "waiver" condition where by the readiness 
assessment is scopc:d to the ACRR (not a 500 MW production reactor) and the 
duplication is reduced. A suggested assessment might include: 

a) fonn the SNL & DOE review teams 

b) Have the DOE team review the SNL scope to assure it is sufficient 

c) Have DOE team "observe" the conduct of the SNL review 

d) Have DOE team identify any specific areas that warrant a separate DOE 
review 

e) DOE team looks at any corrective actions that SNL is performing as a result 
of the SNL ORR. 

0 If satisfied lhat the SNL review has been sufficient and completed, and that the 
corrective actions have been taken; lhe DOE ORR process is completed. 

5.1.11 Quality Control Lab Established 

A Quality Control lab (facilities & resources) must be established to verify and 
release bulk Mo-99 for shipment. It must also have the capability to test and accept 
the raw materials required to complete the first stage process. The analytical services 
must be able to measure the quantity and quality of the lst stage product as well as 
test chemicals and materials to USP specifications (or equivalent). In order to satisfy 
the requirements of Good Manufacturing Practices, a Quality Program and Quality 
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Plan for Mo-99 production will need to be established which demonstrates satisfactory 
levels of control & documentation within operations and QC. 

All operational procedures and test methods must be validated prior to delivering 
useable product to NII and ultimately to the industry. Nordion will have qualified 
(validated) SNL's first stage Mo-99 prior to this time as well. 

5.1.12 Competing Missions Eliminated/Resolved 

Once the required schedule is established, negotiations with competing programs must 
be conducted to eliminate, reschedule or accommodate any activity which impacts the 
emergency plan terminal objective. 

5 .1. 13 Radiolol!ica! Monitorii)i Equip Operational 

A key aspect of establishing a Mo-99 operation is proper radiological monitoring. 
This includes: 

Hot cell processing will have a proven confinement. 

Confinement adapted to remote operations. 

Testable charcoal and HEPA Systems. 

• Operating, trained team of Radiological personnel. 

• Full coverage of Facility Monitoring equipment for Iodine, paniculates and 
Noble Gases. 

5.1.14 Waste Issues Resolved 

Provision must be made to transfer process waste from the GIF cells to a transfer 
container for subsequent movement to HCF Waste Storage and Handling Area. 
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5.1.15 Industry Agreements in Place 

The Emergency Response Plan requires that two distinct agreements being in place: 

(a) An agre~:ment between DOE and Nordion covering - management of the 
supply chain; product specifications; transfer pricing; confidentiality; Nordion 
concerns about assisting in the development of a competitor 

(b) An agreement between the radiophannaceutical industry and Mo-99 produces 
covering - Means of allocating product under Emergency Shortage of Supply 
During Transition Periods; Confidentiality; Emergency Supply situation; 
Management/Communication; Responsibility & accountability for each step of 
an emergency process; pricing considerations 

5.1.16 Fuel Invernorv Available 

The available fuel inventory must support six months of steady state full power 
operation. Fuel fabrication must be available to start supplying additional fuel within 
four months of modification to start production. 

5.1.17 Procedures & Documentation (SARl complete 

AH required procedures, at the program level and as required by each facility to be 
used in the Moly-99 Emergeru:y Rc~ponse Plan are to be identified and preparations 
included in the preparations to effect the plan. These shall include, but not be limited 
to: 

Modifications to the facility Safery Analysis Reports 

Envirorunental Assessment(s) 

Staff Trained Plans and Procedures 

Waste Management Plan(s) and Procedures(s) 

Quality Control Plan(s) and Procedures; e.g. process control specifications, 
test procedures, standaJ'd operating procedures, etc. 

Change Control Procedures(s) 
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5 .1.18 Management Prepared 

Central responsibility of the Moly-99 Emergency Response Plan (ERP) will reside in 
the Department of Energy (DOE), Office of Nuclear Energy (NE). Isotope Production 
and Distribution Program (IPDP). A single individual will be identified, who will 
have the authority to make binding decisions for the ERP within the governing 
regulations and policies of the DOE, EPA, FDA, etc. 

With the approval of the !PDP ERP manager, each participating organization will also 
identify a single responsible manager to direct and manage the work on the ERP by 
hi~/her organization in cooperation with rhe IPDP ERP manager. An organization 
chart will be published and distributed, along with a brief description of the duties, 
responsibilities and authorities of each manager and how they are Lo interface with 
each other. 

The group of managers wll identify all required documents, plans, procedures, etc. 
necessary to prepare for and to implement the ERP when and if necessary. 
Preparation of the documents will be done by the organizalion most directly affected 
by eiiCh one, subject to review and comment by the other, interfacing organizations. 
and approval by the IPDP ERP manager. 

Cndcr the guidance of the DOE IPDP manager, appropriate readiness reviews shall be 
conducted to confirm that the various parts of the plan and the associated 
organizations are properly prepared to perform their respective functions. 

The ERP manager shall conduct meetings of the manager group as required to assess 
and control progress on the preparations, and once the plan is in place, additional 
meetings as required to ensure that readiness is maintained and changes or new 
developments are accommodated in the ERP. 
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5.1.19 DOE Fundimz 

Funding for the Mo-99 emergency plan, because of the timing, must come out of 
already allocated funds most likely within the DOE IPDP. While this will likely 
affect other isotope initiatives, there may be a opportunity to seek a higher funding 
level for the FY '96 IPDP budget. 

In order to shift the estimated 55 million needed for the Mo-99 emergency plan from 
other budget accounts tlle office of the secretary and the Director of Nuclear Energy 
must be convinced that it's the right thing to do. This pressure must emphasize the 
importance of putting an emergency plan in place and the fact that there is con.~en~"US 
within the nuclear community {including industry) and within parts of DOE for the 
need for an emergency Mo-99 plan. 

There are also additional concerns that must be addressed. The first is convincing 
OMB of the: need for Mo-99 program. 'This will realistically entail stopping OMB 
from making specific cuts in the Mo-99 program. 

The likelihood of success in securing funding within DOE, while not easy is helped 
by the fact that industry has already begun to bring this issue to the attention of the 
Secretary's office, and OMB and Congress. 

There is still a need to educate some! Members of Congress and their staffs on the 
importance of Mo-99. Nevertheless, support for funding an emergency response plan 
for Mo-99 will have to overcome the inherent discomfort Congress may have with 
DOE and the frenzied budget cutting atmosphere. 

5.1. 20 ;production Ovantitv and Schedule Establisbsd 

The Sandia hot cell operation needs to be able to respOnd, in emergency, to a nominal 
5 foki increase in normal output. This could be accomplished by: 

a) a transition from single shift/5 day week to around the clock operation; one 
crew to 3 or 4 crews. Crew readiness needs to be maintained; or 

b) major automation of the hot cell process, permitting automatic systems to ramp 
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up and increase the output with little increase in manpower. 

Option (a) requires higher continued operational costs. Option (b) requires higher 
initial cost (capitol investment). 

5. 2 Option 2 - ACRR Irradiate targets - LAN),.. Raw Mo-99 - LAJ\1., or Nordion 
Refinement <8 mos.) 

This option entails all those terminal objectives applicable lo Option 1 plus those 
described herein. 

5.2.1 Tarl!et TransPOrtation to LANL 

Target transport to Los Alamos in lots of I to 8 targets is polentiaiJy available. Two 
B3 casks have arrived in Los Alamos and are in the beginning stages of .inspections 
by I..ANL transportation. A ful!y compliant package will he available within the 
designated lime frame ( 6 mo). A dedicated trailer will have to be purchased for 
expeditious shipping. 

A inner package will have 10 be built that may require additional shielding. However 
the Cerrit1catc of Compliance (C of C) for the B-3 allows 9000# of internal shielding. 

TranJ;porting of up to 8 irradiated targets per shipment is a11owed when lhe 
wattage/cask 1s 400 watts. Calculations show that 6 hours after removal from the 
:reactor, the targets are Jess than 100 watts each. They could be received well within 
the 10-12 hour window that was orjginally planned for LANL processing. 

5 .2.2 Pubiic Oouosjtjon Resolved 

Public opposition is not a trivial issue, but can potentially be resolved by a 
functioning stakeholder office in Los Alamos. Opposition to shipping of Isotopes was 
minimal in previous public meetings. However, an effective outreach effort is 
required to .keep this from becoming an issue. 
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5.2.3 Waste Transportation to SNL from LANL 

LANL has existing waste facilities that respond to ongoing funded processes. If 
necessary, the waste will not have to leave Los Alamos. It was suggested that the 
pipeline for this profile of waste {that SNL will have to establish anyway) be used to 
eliminate redundant efforts. In the scaled-down mode proposed at Los Alamos to 
handle emergencies, there is available aUowed storage capability of 24 weeks of 3000 
ci/wk production. 

5.2.4 Completion of CMR umzrades 

The upgrades to the Hot Cells within the CMR have been completed in the area 
designated for Mo-99 production. Radiological equipment and wiring to master 
control monitors in going on at this time with completion scheduled in the spring. 

5.3 Ootion 3- ExPedite Current Sl'i"L Mo-99 Prog. {13- lS mos.) 

Although this option was originally ranked as a preferred option, the time to 
implement (13-15 months) was deemed unacceptably long. Therefore, terminal 
objectives were oot developed for this option. 

~.4 Qptjon 4- Ship MURR Soent Fuel Element to AECL/Nordion C12 mosl 

The speciFIC terminal objtttives necessary to accomplish this option are discussed 
herein. 

5.4.1 Operational Rcadjness Review 

When all other objectives are completed, sufficient number of test runs should be 
completed to prove operational readiness. 
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5.4.2 Waste Issue Reso!yed 

AECL needs to be prepared to handle the larger volume of process waste generated 
per curie of Mo-99 when processing a MURR fuel element. 

5.4.3 Industry A~:reements in Place 

AECL must agree to accept and process MURR fuel elements 

Nordion must agree to accept and qualify the raw Mo-99 from the proces5 

B&W must agree to fabricate the addidonal fuel elements on an emergency 
demand schedule 

DOE must agree to additional fuel support in case of an emergency 

MURR must commit to weekly shipments of one week. fuel element. 

5.4.4 Fuel rnventorv Available 

The available fuel inventory must support six momhs of steady state full power 
operation_ Fuel fabrication must be available to stan supplying additional fuel within 
four months of notification to start production. 

5.4.5 Commitment for Additional Funds by DOE 

DOE needs to agree to provide for the additional fuel fabrication cost necessary to 
suppon the Emergency Mo-99 plan. Funds may be required to cover modifications at 
AECL and to suppon increased was.te generntion if and when emergency plan is 
implemented. 

DOE needs to fund feasibility review for this option. 

Tram.-ponation costs need to be covered. 
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5.4.6 Production Quality & Schedule 

Preliminary indications are tbat a single MURR fuel element run for 1 week and 
shipped on a weekly basis should meet the specifications required by Nordion, when 
processed in a similar manner to the NRU targets currently use. 1bis will have to be 
validated by test runs. 

5.4. 7 AECL Prepared to Use MURR Fuel Element 

AECL must determine what modifications are required to process a MURR fuel 
element and complete the modifications. 

5.4.8 Transportation Issues 

Approval must be in place for using an available cask for transporting a MURR fuel 
element with sufficient Mo-99 inventory from Columbia, Mo to Chalk River, Canada. 
This requires approval from the NRC for the use of the Cask and route in the U.S. 
and appropriate approvals for route and cask in Canada. Agreement must be in place 
to make cask immediately available if Emergency Mo-99 Plan is implemented. 

5.4.9 FDA Aooroval 

Raw Mo-99 from processed MURR fuel element mus.t meet specifications set by 
.:-rordion to allow amendment of DMF. 

5.4.10 Sufficitmt Staff hired. trained & qualified 

Already in place. 

5.4.11 Public Opposition (to transportation) Issue 

Weekly shipments of a fresh fuel element through four states. across the border and 
through the province of Ontario will require appropriate understandings in advance 
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with each of the states, and an agreement with the provincial government as well as 
the Canadian federal government. Public opposition can be mitigated by making two 
aspects clear in public perception: 

a) A single short-decay fuel element has no more activity that the eight long
decay elements that have routinely been shipped across five states, and the 
fresh fuel decays at a faster rate that the old fuel. 

b) The purpose is to supply Moly-99 for medical needs for 36,000 seriously ill 
patients each day, and many thousands of other laboratory tests. 

Making these points clear in advance of discussions with the states, and negotiations 
\>v'ith Canadian officials, will result in a more gratuitous response. Also, emphasizing 
that the requests would only be used in an unlikely emergency will further enhance 
the probability of quick acceptance and no opposition. 
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6.0 ACTION PLAN 

There are two key phases to implementing an emergency response capability. The 
first is to complete those initial steps necessary to confirm the feasibility of the 
emergency response option. These steps, as outlined below, are necessary for a go
no go decision to be made. 

DOE 

1. Draft Report to NE-1 

2. Determine funding needs and options 
(diverting funds, etc.) 

3. Define minimum required throughput & 
revenue stream required 

4. Initiate Discussions with Nordion & 
AECL 

5. Designate a central point of Coordination 
& Communication 

6. Enroll Support from NE-1/Secretary/Etc. 

7. Support MURR interactions with AECL 

SNL 

1. Develop Resource Driven Schedule 

Nordion 

1. Review DMF 

CORAR/MEMBERS 

1. Review Regulatory Issues 

2. Meet with DOE on 2-8-95 
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1. Meet with AECL to determine feasibility 
of :M URR oplion 

1. EYaluare Option 2 Issues vs. Option 1 
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Response tn the Terminal Objectives of the Mo:·99 
Emergency Production Plan 

James M. Ledbetter 
.lAl5 Alan1os National Labore'klry 

MST-5, Ph. (!05)-667·4653 

The following are rcspon.'it!.'l to the Termina.l Objcoli vea for the Mo-99 Emergency 
Production Plan. Optioni (SNL to produce raw Mo-99 and ship co Nil) and Option 2 (Los 
Alamos ro prepm:: mw Mo-99, from SNL irradiated targets, for shipment to ND) of the Emergency 
Plan wt:>t\! presented and voted upon during the meeting at SNL on 1/10-12. The Termiruil 
Objectives thal were defined 'lllete not dcbllted due to a lack of time. A nwnbc;r uf important 
t:onsiderations. th.o.t will determine the !lo~S. or failwe or tho backup capabilily, Irul.li1 be 
discus.md. Some of~ im[lortant considerations are: 

1.) Consolidation of irradiution and chemical processing io the GIF cells may 
not be a ftiiDble b-kup optil.ln. 

Tba probability oi contamin:rtion incidenbl in lhc GIF hot cells a.J SNL during: cm.;~:gcncy 
pi.'Oduclion m1.y doter or: delay The ooht~dule for regular full scale. [lf'Odut;ticn. The M(t--99 .'!Cpamt:ioo 
pnx:ess at Ciinichem h.u dema&wo~~.ted the likelihood of processing spills dJ,al coo1.aminatc tbe eel t. 
The GIF Qe\IS at SNL ~ located in lhe ~Wn~:: .,rea, as the ACRR Rcac!Oc. The re.:u;:tor pool is 
connected to the i..nwrior of each cell. An ~l of the probabillty of a wnwniruuion incident 
and lhe impact on the fiiCility .,hould be con.'liderod. If a contamination event sisnificmttly impacts 
tho rc:lQLOr operaticn or th!ii utilization of lh(: ccnfincmenl area. then it is impe:t•at.ive that we 
unden;t:md the probability and consequences of :Oilch an evc11.t. 

l.) SNL's GIF Cells and the Los Alamos Hot CeliS· a comparison. 

A suhsta!ltial amount of DOE Cundillg aand effort ha.~ been expcndc:d tu e.siJWI.is.ll a. viable resource 
to separate and purify Mo-99 a\ Los Alamos~ Orerating CX~'e has deumnined that lha only 
wa.y to process the i.wtopes in a manner thal will satisfy lhe emtiug regulatory requirements i.<r to 
provide= primacy containment_ Fot the process, lhis primM)' containment must unlizc an internal 
contamination barrier and a dedicstc.d. vent.ilution system. The cells at Los. Alnmos already have 
primary conminm.enr Cllpability that c:m be ~ut inlo service in chu sho1t term h:J utillz.i.ng lhc twu 
new piimaryconta.inmcnl boxes lot:atcdin lho facility. In addition,tlw Los Alnmos HotCclls have 
rcccruly undergone. " Streaming Tests" which took six months to complete. ~tests arc 
re!Juircd by DOB prior to the :;tart up of new Hot Cell Program~. The is-sacs of primary 
contAinment and streaming needs to be addrc .. <;scd Ul. SN L. ln partfcular. Jhc fuaslbi lity ui installing 
priimlTy ~ontainmcnt and the associnted. ventilatiCJn sy.lllero in the SNL GIF cells m:.eds to be 
addre-llsed. Tile limi~ed ru;co&.\ to lhe ~may not dfow mch a :;yslcm to be configurc'.d. 

Inh::rim storage uf high activity waste is no is.-.ne al Los .Alrunos and SNL Al Los Al3moll. up to 
24. 55 go.llon drums c;m be paclmscd and .stored \n ~jaccnl. hot ceUs (6 drums per cell. 4 cells). It 
is not clear how high B.Ctivity waste can be :safely rem eweLl rmn~ the OlFceUs toM intmm &1Clrage 
lQCatiO.D... 

11ll'l .a.tta.ched four druwin,gs show lhc. «:ll.;;onfiguratioll and CQncepL ror backup Mo-99 production 
aE Los Al:uno.<t. 1lle Lo:$ AJ:unns Hot Cclh ab:~ady pwvide llli the nee~ ~uip.rnont and fac;ility 
compatibility LO IICCOmplisb the task wilhin lb~ :scheduled lime frame. 

Pll£0 -l- labo:u-y '2.0, I !19.5 
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3.) ~ Alamos h• t:arvt.t ua!l.ablc that can be mnaJiO.t:d fPr lrradjatiOQ in six 
mon'lh•. · · 

'IIle l<u"get !abrl~on cao;Wilil:y at Los AJamoa has develope" .mfficiently to {)I'Ovidc Depl~;ted 
Uranium tost larg~L"' iu the .nc.xtlen ~,- Qlll bar.cb tar;ets, ("lf needed) coulr.l be available by 
June 95, with pUot .'!Cal~ target iil.brica1ion of [0 lO 14 wget per week by August ~5. The tatgcl 
gmm w~ghts wi11 be limited to 13 10 21 grams. This is the present certified llmit of the as~.ay 
equipment. 'The= maxim.wn fabrication ro~rc, in lfle sbort tenn. could be liP to 20 targets fl« wcdr.. 
This producticn raw would :require installation of additional. platcr.l in !he pilot .scale gloveboxc.s. 

4,) Los Alamos has sumclmt trained statT tor Mo-92 prodl•cfu!n. 
Staff qualificati2q eould be accomplished in tbe .short tctJU. 

Los Allunos National Lnbor4lory has bt:en producing isotopes for ova.- twenty yCMs. There Is a 
large cadre 1lf available perSOMel t!xpericnced in hot 4Jcll opcxadnc..'l and isotope chcalli'illy !O 
suppoit the existing Clr;pCI"Iiro in hot oclJ. opcratian.' in the CMR building. Application of this 
r.e~onnel r~sourec tO Mo-99 produaion would have minimlll impact (lR 15Xi.stinj: ac~lera"!;or 
isotope p•odu~lion progrll!llR. It would orily be necessary to qualify \hese lughly trained 
pet"5onnel on. Lbe M o-99 pmductioo ob~mical proce"ing. This call be aa:mnpli~bed well wilhin 
tlle time frame required to provide> iUI emergency production t:apability. 

5.) Tn!nE:portatian !s!'!Ue5 at Los Alamos :md cash avatllblr. 

The transpmta.liQQ personnel at La.~ Alamo.s have c.:onfumed that ir:mdiatcd tarsct ~hipmcnts in Lhe. 
B-:3 cnsb are willlin the COI.Sk's Ct:~lilicale of Cf."fmpliancc (C of C). Since cum:nL plans do net 
require the U.<;e ofOWR. no CQGrly juyestmcmln cask Jinef's would be req_uired.. Some internal 
radiation shi~ldiux mny be needed it the external dose rate ~eed!ltbe $~ificd e;~;.temal radiation 
limit for the cask. Nmc tbvusnnd pounds of additiorutl shielding ir$ currently allowed bf the C of 
C. The co;st of. the target shipping rock in~ de the cask and internal rodinlion s.bicldblg, •f needed, 
would be minimal (appro~- S5,000). 

Thece are two options for dispo.siLi~la Qf the waste from target procc_c;$ing at Los Alamos: i) 
Tr"n.sport pmce.ss wa_•ue bock to SNL, so it can be included in the proccu wa~~ a;tl-eaw lhi.tt will 
evento:U.ly go ftom SNL to NTS. ii) Retain lh~ pro~AS waste at Los Alamos. TI~ere is no 
technical limitation Oil the Los Ab.m()S waste: handling and storage c;apabilily, 

"ll1e a~r;cptabilily of cilhcr of 1hc.o;c opli<J!lll has nut bec;o rovie~ .in.'llif.ulioml.l y by Lus Alamos or 
by DOE~ 

6.) The Hot CtJI F1d!jty 111t Los Alamos is fUlly operqtjgnnJ. 

Th~ Los Alamos hoL coil facility i~ opcraliona.l. ~ontaminalion and .refUrbishment of the Hot 
Cells for th~ Mo-99 program was comple~d eighteen months ago. All remote equipmcnl c..t:·• 
n:cillinear m:mipu;law~. master sb.V<:.'l. cr..l..lleS, viewing windows, hydrn.uli<:: 1ystems, radiologiCal 
.inslnlmcnliiti.on., and dccuical :systems, have been [\Illy mfurbi.shed anclcontinuously maiozaincd. 

page -2- L<:dbutt~r. LANJ. Juury :zo. 1995 
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7.) .FDA. _Approyal for Mo-99 producaion al Lus Alamo.! will reqwre little 
effGrt. 

B cc;L\usc of existing iso lOpe producl.Wn actlvitic.", Las Alamos Nationlll Laboratory 1.c registered 
wilh !h~ FDA as .a11 approved drug mnau.f.acturer. Onr e:s:i.sting. prog1'8:Dl! in Ql'Od Manufncmrins 
Practi~ (OMP), required by ~ FDA. are easily trll11Sferred to Mo-99 production.. This, 
combi.n.ed with production using th~: existing "CI.ndChem- Drug Master F.[]e" nnw owned by the 
DOE. wm S(Je.:JJTlline the FDA approval precess. illdmately, tbc timeliness of FDA approval will 
d1:!pend 011 close C<ltlJ:IC.Tallon and ~jllpport by !he ~tiCOI.I munufaaurers.. 

8.) NEPA Issues at Los Alamos hllve ~lready been addressed and no 
exemutlonl aro rcqpiretl. 

There are no known cnvirttnmental issues associawd wil.b ~ pruce.<~sing (,)f targets in tbe Los 
Alamo.s CMR Hot Colh;. A NEPA review. performed for the Mo-99 pro&rllJD, resulted in tbc 
prep:Jr.~.li~ln of an Environmc.otal A<>SeSsmenL All operatio113 that would be requi~:ed in the CMR 
fll)t Cells for emcrgoncy produclion were described in the originlll Envi«mmenta1 Asscs.'imAml:. 
Th~ Environmental A.sse~sment was under review by DOB HeadquatlerS when tbc M.o-99 program 
a' Los Alamos wu put o.n hold pending rcaolntion of Omega W~t Reactor ~::>UCS. The 
Environmental Assessment .!!honkl be reviewedln:lvised and resubmitlcd to DOE for approv~l. 

9.) A Repair and maintenance provram already vxlsm at Los AlanMIS. 

The facility presea.1ly ulilizes an in-house capabili.ly :filt repair .a.nd ma.inten.anca of remote 
equipm.cnt. Ho1 Cell ~1uipm.ent, a.nd Glovebox related equipment. AJI permanent service 
equipment (e.g .• cranes. hoio;t.~. and ei.C.) ili maintained as rart of .a laboratory wide program 1h:U 
cnmpl~ with DOE Order requimments. 

1 0.) The Opentlonal Beudjneu Review COR Rl u already bein! phtnn"d Cot:' 2t 
Los AJ:amos. 

Operational Rc.adines..o; Review (ORR) wiU be pcrfonnecl jointly by the Laborawry and DOE prior 
1.0 lhe: production of Mo-99. The local area oftloo bas- alrcru:ly agreed to support this ORR. Lo:1 
Al:uno.s had ·atready assembled a team in preparntion for completing the 0Jierational Rcadine.~s 
Review foe the Mo-99 pcogrllm. Required programmatic dm .. '"UDicntati.on, procedllres, etc. were 
boing prepared.. We estimate tb.nt4 m~mlhs will be needed to complete Lhedcx:umentation and lhe 
ORR. 

1 1.) All equipment fDr the On aU tv Control (QC) Laboratnn curn.utly exists in 
the C.MR building. A Onaltty Assurance (QA) frognm Js already in pia~. 

A$ mentioned p[e\iiou&l.y all roquin-:d. activities for FDA approval of Los AJ.runos, incl1,1din:g 
QC/QA. all a dru& manufacturer are in place. Trdn•;fening lhese progrnmq:~.alic requiremenrs to the 
MQ;.99 .program can be: .uc~omplished wcll within the time fr.mm required for emergency Ma-99 
pmducuon. All instrumcntwion Cor Lhe QC/QA progrnm cutrer~Lly exists in the CMR building. 
Additionally, t1w La.bora.t<lry Jrulinu.ins an active QA in.o;rrumentation calibratiOD progr;un and a 
m:ll$.ter Quality Assura.nce Prowam Plo.n. Th8 MST-S·sronp chat witt opera~ lbe CMR. Hot Cell 
faci·lity already ha.~ a. 5700.6CJIOCFR.831l. J 20 eom pliant Quality Assmance P.ro80lJYI.Plan in pla.cc. 
Furthc.nnoro, MST-5 management is form.21ly trained w iLnplrunent.ation ofiSQ 9000/ASI Q90 
Quality Standards. 

p11gc -)- Lcdbt:Ltc:r, T.ANL J~DU&rl' 20. 19'J5 
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12.) There are QO Compctinr Mjadous to be Ufmlnatitd or resolved at. Los 
Alamo111. · 

A me present time there are no OJmpeting rnissinns :fen' the faciliti<:s proposed foT Chi; dforL 

13~) All Rndlolorfc:al Monitoring Er,wipmenl ot Los Alamos (CMR-Wine; 9) i.s 
Ollc:t&JiiQna!. 

TI}I! railluJugir:allASIIUmc:nt.ation necessary for the Mo-99 program has been procured as part of the 
Phue 1 facility upt;:mde.s and is in ihe l;;uot oi.:ISI3ll of installaaiQII. 1'h.a instmmc:ntation iuduocs: 
pmticulate, iodine ~tnd nobla g:u monitoring for oJXlllLI.ing a.rc.u DJ.ld tb~:~ vcnl.ilation stack.,. New 
Ji:J;:ed head monitol3, Alpba CAM~;, and BeLli. CAMs are bcing ins!allcd. In.sLll.llation of these items. 
will be eomp~tcd by J'uoe. 

J 4.) Wade inun. ue nsoluj at Loa Alamos. 

The waste issues for Mo-99 target fabric:aLion and in-cell matcri.al pl'Ot:essing and purification were 
adw:~scd in the Envimnmenbll A'\.SC.SSment Tcmp~rory. on-si~ s1orage is accepmble. 

1 5.) Industrv A~teements with Los AI.II.mos for Radh)phnrmaccutic.ale: have been 
negotiated in. the pa:st. 

Cont:r!!Cts wi.th various Ra.diopbarm.u:::eutical Companies: b<lvc pre"lou&l)' been negotiated. 
Radioph&rmaceudcaJ manuf'acturlng reprcscnloltives a.nd merober& of the Council on 
R.adiophmmoceutical and Radioimrop~ (CORAR) arc well ~lW oftbD Los Alamos capabllitic.~ in 
radioaclive materul.l handline and chemical processing . They are well nc:quaintc:d witb oul" 
facilities. They have, untronnly, been vr:.ry complementary of our Hot CeJl and Chmlica.l 
PI'tXiCSSing facilities in both theCMR biilldi.ng and atlheTA-48 Radlochemi.stcy Siw. We bclic\'e 
pur f:~cili Lit:ii and capahillJjrs wllll-;nd crcdjhilil;,y to !he emw~cnc.y production cffiut. ~ would 
facilitate. agrcemenb: with industry. Ultimately, industrial a.gr=mcnt.<: would be the:: joinl 
responsibility oftbe industcy, the supplier to he b01ckoo up (Nordion), and lhe DOE. 

17 .) Proctdnrgs end Documc11ts Jtre well unclennay at Los Alamos. 

Generic pil,l(,;:eduros for FDA approved .isotope productiou are available fmm eJ:.isting production 
acLivities currently rcgulal.ed ljy the FDA and are ~adily tranrl'erabJe 10 Mo-99 production. 
Specific p~edu~ rciuk;d to produulioll opccaLionlS in tile CMR bullding ~in rreparution when 
the Lns Alamos effort was placed on bold. These eiToriS could be re-started and <:omplewd well 
within the time. frame for emcr,gcncy production. 

18.) Lo.s Alaruos Mapagement is premm•d to co·ntinue ilS commitment to the Mo-
99 Production Prog,ra.m. 

Mariagcment is commillt!d to tlle Mo-99 target fabri~Lion program lU!d cont.inuc:s to support 
.a~clcra10r isotope production nclivities. Los Al:unos llo:~s always help:d in meeting 1hc c.l2lergcncy 
needs of the: Na.lion. 

pago -4· LiW.~ttu, LANT. lll~>tlary 20, 1!19S 

Volume II, MIPP- EIS 2.302 Comments and Responses 

'I 



Letter: C068 Author: Dr. lain Trevena 

19.) T&rcet ttanspottadgp W Los Alamos. 

See Response #5 above. 

20.) PUbUe oP£9.sition to 1bllll tl'iiUJSportatlon of M~dical Isotopes aDd lrradiated 
components hu een addressed at .'!IC!Vel'::t.l pnb1i~ 111oetiup.. 

It shoWd be nolcd dun nuclear materialrn.n~port is already being done, on a .rcJUlar basis, in 
compliKIIcc: wil.b. Dar regu1atiOM. If a conoetn were exprcgsed, 11 :sbould ~ resolved within a six 
mcnlh time frame. ShipmcJns of materials between Los .Alamos and SaJidi>& should not b~ :my 
mere difficult thonany other shipments. HoW~:-ver, public opinion is o5Ubje>Qt to change. Public 
opinion of the emergency bac.knp plMlll unknown amf shoUld be fonnally addressed. 

:U.) Wgte tnnsporta«gp to SNL from Los AlamQI-

I~ Los Ahunos is a. part of a funded program that produces woste, tlren Lo., Alamos will provide 
tcmpornry on-site waste disposition. 

22.) ~mnjlellon of CMB Upcr-ade3 iD Winc·9. 

The completion of tbc C:MR u,Pgmdcs in the Iiol Cell Facility ill proceeding at the pre.o;enttime 
with Phase I .u.eming comp!cu.on. Phase I ia~ludc:d the roplncement of d~lrical11ystem5 ~nd 
rndiological in3lnluwnt•tion. Tho radiulogic;al insttLIWCIILillivn upgrade has a.JJ;o includ~ the 
installa.tion nf i~:~strumcntation for waDillm targeL Cahtications and thD pr~ing of medical 
ook>pes in the Hot Cells.. 'Tho Los Alamos Hol Q:lls Upgt'llrlcs am 99~ complett:. 

23,) Defense Nuc:lear Facilities Safety Board (DNFS':B) nsues. 

Operations at either Los Almzus or Sandia wlll need to be. reviewed anr.l approved be lhe DNFS.B. 
At Los Alamos, we lutve :. long ~tablisbed basc.line for ~operation of n11clear fiaclJitics and for 
the chemical processing of Ac1inides a:nd irradiated malerials.. I..o.ll AlllmC>S has a 1eChniC3lly sound 
approach tba.1, based upon past a pericu.ce, should be acceptable 10 tbfb DNFS B. 

pago -S- LedbetteF, LANL 12111UKY 20, 1995 

Comments and Responses 2.303 Volume II, MIPP- EIS 



Letter: C068 

Wing-9 Facility 

euso 

Volume II, MIPP- EIS 2.304 

Author: Dr. lain Trevena 

8120 

8118 

D118 

Comments and Responses 



Letter: C068 Author: Dr. lain Trevena 

-lU 
0 
0 

0 
0.. 
= 
~ 
(J -... 
iL 
= 
m 
C) 
0 
:a 

~ 

Comments and Responses 2.305 Volume II, MIPP- EIS 



Letter: C068 Author: Dr. lain Trevena 

Los Alamos Mo99 "Fjrat Cut" Proposal 

West Bank Plan VIew 
1 J 5/115 
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Ctmenlllllon 
Los Alamos Mo99 "First Cut" Proposal 
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The Future Supply 
of Molybdenum-99 

to brin~,;incrcases in !he price <>fmoiybdc:oum. The 
eow:t amount of the inc:mi$C that will come fiom 
lbeproposedplansaswellasthepassaloog~ 
in~ for toclmetium generatorS remains tmclear. 

Regardless of the current cor>eenl$. both Cldio
pharmaceulical manu~ 1111dnw:lear physi
ciano~lheneedforaKliableback-upsup
ply of '"Mo. They knawthola Sleadysupply of"Mo 
is crucial to the pnctice ofnuol...,. medicine. In 
fact. "Mol -rc genenaton are WICd in own: than 
80% of clinical noclear irna!Pngprocodure.s. More-

S
ince 1991, nuclear medicine physicians 
across tbe V niled Sl>ltes and much of the 
world be.ve relied entirely on one 3S.year

old nuclear reactor in Canada for the productiQII of 
'"Mo. rhe isotope wed in -rc sencn~tora. This sit
uation carne about quietly in !he 1980s as alternate 
ouppliers dropped 0111 of the marul,leaving Nor
dion Internalional Inc. in KAllllU., Ont>~rio as rbe 
lru\i or supplier in rhe world. While Nordion has 
managed to maintain a steady supply oflhe essen
rial II\8Rril11 to nadiopharnw:euticol makers. a oeries 
of reaclor failures and labor dispute5 have come 
close to balling produc:rioo Be\'ellll times ill the facil
.iries that produce isotOp~ for Nordicn in Chalk 
River, Onw-io. 

Isotope Production Ruactors 
Cbal Ri'Ml. C111ada 

A ftBr four years during which nuclear modi
cine professional• had com;erns about the relia
bilily of ~Mo <Uppl ies, several major initiatives 
to bring new produclioo reaclors on-line a<e finally 
getting off the ground. ~ordion official& •ay they 
will soon resume conslruction tJIP two new I 0 
megiiWBn rcacton that will be dedicated entirely to 
isotope production. l'ha:t!w:eutieal gjam Mallin<:k
rodt M cdicol recently oblained a Jicms'" in The 
Netherlandsro begin upgrading a reactor for 
""Mo production fl)t their own supply. Moreover. 
the U.S. Departmenl of Energy ( DOE)---<Icspile 
!le\'Cl'e budgec-eulring~ fi'om Congrcualld 
the Oimon Adminislnllion--has suslained effons 
to convorrt a reacror forme1'l)l used foT weapons 
research into a bao;k-np supplier for '"Mo. 

''For now, we're still vulnerable if anything cat
ostrQPhl.- happens to Nordion 's NRU rea<:~Dr. But 
ot least there seems to bc:detiniteplans em the table." 
sald Wynn Volkc:n, PhD. cbainnan of the Society 
ofNuclear Medicine;. committee on radioisotope 
supply and professor ofradioloi!Y attbe: UniversitY 
of Missouri. "Tberc are options now thai we did
n 'r h!M: a few yean ago.p 

Rep,_,jariYCS ftom radi<lpharmaceuli<:al com
panies are cor.~ssingsimilar oplimilll'll tinged with 
~e re!CIVat1ons. They say all of the new initia
tives will require all east a year Dr more bef""' they 
w1ll resuit in facilities capable of producing "Mo. 
"Thai mtiSDs there is still a very significant period 
of risk for the next couple of years.~ said William 
Ebmlg. a vice-president with Medi-Physi.-s loc., 
awmofAmeiSitam. Olherilldustry ~utivcspoinl 
out that the building of any new faciliry i.s boUlld 

.,.,._ !he parcm ir.<>tOPe has a 67 -ho\IC half-life, $0 

it c.anoot be 51o<kpiled. This is wby the nuclear med
iciac commanily hasforyeaJ~~ been pusbins for1111 
oltemative 110\II'Ce of "Mo in the event tbltt Nor
dioo 's supply was ever halted. What follows are 
updates on the three biggest "Mo produetlon ven
nrrea. 

NoniiDn'l Plana far M.pi....X 
With plans dnlwn up to build a new reactor facil

ily, Nordloo HCCU~ives m.Oy have felt even more 
compolkdto scrtheirplans olfthe groundafteu 
gli1cb ocCUJTed in tluo qing NRU reaclor at Chalk 
RiYCflast April. Production was halted for fi"' days 
...ben a IUcl roc! bo<:amc .mx:k lllldcould not be md
ily withdrawn ftom the reactor. Nordioo man
aged to m.aintain •hipmcnt• to generlllor manu
facturers by calling on a back-up ~~ with 
th'" JllStirute !llalion.U des bdioelc:mCOlts (IRE) in 
Belgium. IRE provided matcriol for use in Eun>pe 
and supplies were ready for eme~ opproval 

lbiwdt-miiiN-""'s""'_..., ........ -._ -•-llty.,r..., 
(llnldu•la• at•M ... The ··-h-ldM!Ico6 .............. .-,--. 

15N 
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POTENTIAL NEW SUPPUERS OF MDLYBDENUM-991N 1ME FUrtJRE 

Supplier Re.Cior Power Targlll 
dale 

lllordion/AECL Mapla-X lOMW -1998 
Chalk Rivtu, Onlfltia (new) 

U.S. DOE ACR 4MW mid-1998 
Sandia National Lab (upgrade) 
New Mc>Nico 

Mallinckrodt Medical HFR '15 MW 1996 
'The Nelherkl/'ld$ 

The chlln •IW• 
aulllnes ch•ll'llee 
blggeot inlll.,._ -rid 
wid• OPQc:•rninl llhe 
pooduction ul "MD. All 
•hn to •n•u,. • reliab .. 
oupply. 

by the Food and Drug Adrninistralion in the U.S., 
but the NRU becam.- functional before this was 
necessary. 

N<>rdion officials now say they ha"" •ocored an 
~agreement in principle" with Atomic Energy of 
Canada. Ltd. (AECL) and the govOTnment of 
Canada to n:swn~ construction oftwc new reac .. 
"'"at Cbolk River. Back in 1993, AECL tried to 
cancel the Maple-X project and halted con5tniC· 
tion after spending S40 million on planning and 
other "wk. Non! ion and its parcm company MDS 

The Birth of Technetium-By Mail Order 
The reference to •Mo as the -parent" of -rc makes campi lie sen5e, since 
-rcwaa lirerally bam from "Mo. ~n 1937. £mile Seg1eand C. Perrlerreceived 
a 8111&11 pacl<age sentlotheirltalian labol'll!Diy from the Lawrence CJdotron 
at Berlleley, CA which contained •Mo targata tltat the two seillltilts had 
previoosly sent there Ill b" bombarded with deutet"Cn!l. Segre and Pl!rrler 
dissolv~ the targt!l in a solution nf one Ill" nitric ac1d and three parts 
h}ldrcx:hlcnc acid. They then added manganese salta and allowed the relklll
ing metals to precipi1llle. The "'suit was a new element with a hall-life of 6 
hOU1'5. Sines the element had to be manufaC1J.trecl in the laboratory. its cre
ators dubbed it "tedlnetium." which derives from the Greek word techne
m.. maanlng altlllcial. 
~haps a mora fining name for ""'Tc would ha¥11 been "freedomium", 

Since Segro was able to uae his di!IICOYCIY II$ a tid<et out of facistllllly to gain 
entr11nce inlll the U.S. Segoe persuaded ltaUan officials tDallaw him to tnl\lel 
to Berl<ell)'\11 manufac1U111vaat quantities oltheelement-whidl heempha
si:red wu bringing scientific fame 10 Italian 10iL The officials were notawsm 
that Segre \IIIIlS indaad able Ill pnxluce -Tc in his Italian lab by tending ship
ments back and IOnh to !he Lawrence cyclotron. ~ was !his duplicity tllat 
allowed Segre\11 emigrate in 1938and enabllld him to join hi• mentor. tile 
Nobel prize winning physiciSt Enrico Fo!nni. fermi had left Italy for !he U.S. 
thl!l pnwiou1 year, attar hll convinced lila lillian government to allow his 
family 111 travei to SlookhOI m with him as he ecceptsd the Nobel plize. 

-.'ldtlpall!d from M..- Broalr'o A Chmnology of 
NucirNir Mtldicintt (Sr. LD~Ji$; Heti!Bgtt: 1990). 

Plojact Production 
ca.t c.paclty 

$1 40 million Up to lOOIIb 
wortddemand 

>$1 1.4 miiNon Up to 7011b 
U.S. demand 

N/A About 25% 
wortddemand 
and more if needed 

Hcaltb Group Ltd. filed a breach of contTactlaw
•uit againSI AECL. The suit has not oono "' cc>un 
~ but the parties have bccn engag~ in arbitra
tion hcaring:s where they bav" forged a tentative 
ogm:mont. ''There ore some nursl.lndin.,; details to 
be ...ned our, • said Nonli"" SJl()kesman-Jan Mum· 
ford. 
Th~ latest plan. calls for building two. I 0 

roegawa11reactorsand a new proccssine plant cam· 
mi11od eouirelyto isotopo prodlJCtion at a projected 
coot of$140 million. 
C=e~ina: oDd getting the tim Maple reactor 

up to filii JK'W'T will take three years. and no otm1 

date bao been set for the construction. The sec
ond MapJe.X reactor will be complotod a year latt:r. 
To finance !he project. Nordi"" officials originally 
said they would have to 111isc: the price of molyb· 
dcnum by 40% in October 1995. In S..ptembor. 
they annuunced that the increase "'"uld be "some
thinK less than 40".-G. ··and that the company would 
dcl8y the increase until January of next year 
when the acreement with the Canadian govern· 
ment should be finalized (S~ N""~line, OcrobeT 
199S;p. 32N) 

Without finn~ radiopharma<:eutical mak
ers ooe rcluelallt to estimate how the increase would 
affec:t tbc cost of generators. Molybdenum accounts 
for about 30% "' 60",-E, of the cofl of manufactur
ing a senerator. This will mean an increase in 
hospital budge~s at a time when administrators ore 
being poessured by manoged care consullants to 
Cut COilS. Nord ion i- three hii!SCSI U.S. cuslarllen. 
Dupont Merck. Armrsham and Mallim:krodt, have 
recently informed their own CUS!Omers about the 
possibility of a future increase in the cost of 
"Mo,.-T c generators and -Tc unit doses and 
In! awaitingtbeirfilod.back. Ehmis acknt7Wiedgc• 
that the price htcre:ase may be a eausl! for con. 

(Continued on fKII:I! 35N) 
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Diatech Recetves 
$10 Million for 
Peptide Research 
In a deal that may signal the beginning 
of a new trend for radiophanna~:eutical 
start-up companies. Diatech,lru:. in Lon
dOnderry. NH. recently anno\lllced lhat 
it bad recel~'ed aS I 0 million investmenl 
from Hafslund Nycomed, a lor11e com
pany baSAOd in Oslo. Norway thar makes 
cQ111nl6t media Jll<lducts. Under a ftve-JI"l! 
cooperation pact with an estimated potm
tial \'alue <>fSSO million to Dio.tech, 
Nycome<l's initial invesrmcm willcn•un: 

Supply uf lllolybdeniiM-99 
((.,'cnti1111•d from pall" 22N) 

cern amoog nuckar physician.. but he 
feels the new fociliry will be worth the 
""tra cost. "My gut feeling is for people 
using unit doses out of a radlopharm..:y 
the cost increases won't add more than a 
couple or three percent to their budget" 
•aid Ehmig. "And I can't thinlc of a bet
ter way to ossure a more ••~ure supply_" 

lite DOE's Propoe~~lll> Co"""tt San dill 
For years, SNM lc'oders and other 

nuclear medicine leaders havt: been urg
in~ the DOE to build a reliable bai:k-up 
;,.mty for the·produelion of "Mo. The 
DOE is ciUTl'l>tly-preparing an environ
mcnml impact statement (EIS) on me pro
duction of ftMo. The department's P"'" 
ferred alternative is the annulu core 
research reactor (ARR), a 2·megawatl 
reactor at Sandia Natiooal LaboratoriC$ 
in Albuquerque, New Me:xico. By 'Upgrad
ing tru: Sandial'eoctorto 4 mcsawatts and 
addinjl pn>c:cssing cquipmetn, Wade Car
roiL the E!S Project Manager at DOE. said 
tbe DOE could provi<k l OOo/o of the U.S. 
demand for molybdenum on a short-ll:rtn 
basis. Carroll said tbe deponment is not 
planning to re-onler me marl<et as a Cl>ll\

pctitive ~upplicr. ~It would strictly be o 
back-up 81 this point. • be said. 

GivenNordionsplanstDbuildaMaple· 
X reactor 10 be Uled solely as a bou:k-up, 
IMDOE'scutrelltplanstoonsureahocl<· 

Ne•line 
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a 17% stake in Pia-h~ peptide imagins 
drugs market. 

Dial£ch cum:ntly has six ~ide prod
UctS that are io variO\l$ stage• of clinical 
tri•l•. ir>cluding P-280 wbich is in Phase 
Jll trials for the detection of deep vcin 
thrombosis. The other pepti<les are in 
Phaoe I and llstagn and are being tested 
as diagnostic agents for pulmonary 
embolism, somatostatin receptors io 
endocriru:tumors, atheroo<:leronicplaqw: 
and infectioru; of unknown origin. Oiat
ech has not yet submined any of its pep
tide products to tbe FDA for approva 1. 
''NY<'<lfiled~ inveslmentwillo;ignificantly 
undeTwrite 1M~ of conducting studies 

~J ~-' W ~ B r 1 c { 'i 

for FDA app!'0\011.- said B"'d Miles_ • 
•pokesperson for Diatech. 

He said Nyct>med will make •<klilional 
pa~nts ifDia~Khs products win regu
latory approval. "This is •!!ian! compally 
tbat ~-as never im:ol'\•ed in nodear medi
cine. and thi5 ls their first leap into this 
aKa.- aid Miles. Nycomed ~xccutive~ 
reco1nize the promlse of an im"ging 
toollhal could pinpoint discase!li at an tar
lier stag" and il\u~trale disease prog..,s
sion at a celltdar le\ 'el with !'realer l'OPI'lis
~ation than existing techn<llogy, induding 
cormast media agems that Nyc:om.:d mar· 
km for x-mys and ultnasnund. • 

up supply may seem duplicative. DOE agency to begin work on medical iso
officials say they are acting on a need tope production at facilities in Penen 
expressed in the nuclear medicioe com- owned by the Joint Reoeareb Ccnn:rofthe 
munity aDd that 1M U.S. connOI rely on European Community, acrordin:: to Vcr
IM N<mlionJ>I'I)POSalto buiki 1M two rcac- meer=. The company started a trial pro· 
tors to ar.stll'e an adeqwtlfl U.S. supply in ci>Jdion run in ~her"" a step in pin· 
tbe future. CarmJ\said tb&t a decision by illgappnl'lia) fi'om the FDA to provide "'Mo 
tbe DOE is expected early next year on for genenllors tru~rkictcd in the U.S. 
whether or not the depanrnent will pro- •·we ompect to produce moly by the 
ducc "Mo o:nd, if so, at wh01 facility. ~If beginning of 19%."~ said "We 
Saodia i• selected. production of moly will ~hen be abl•to usc our own moly in 
cmtld occur by October of next year at tbe Europe and in tbe U.S. when the FDA 
eorliest," he said. a~ it.• Mallim;\<!Qdt launchad their 

Some industry observers remain •kep- plaos about three years ago in an effort 
li<=~~l of !be DOE\; effort. They say the ~ to creatt: a 5eellre supply of •Mo to ship 
ject is bound to be delayed for months, if sencrators toth<:ircustomers. Venncei'Cil 
not longer. by 1M DOE's decision to put said Mallinckrodt io pluaning to pro
together a full-blown ElS. More thaD a dw:e only enough molybdenum to wpply 
few oboervers b""" expressed dism!l)' ot 1M company 5 own needs. Mallinckrodl 
what they consider a lack of respoosive- supplies obout :ZS% of the global hUlri<et 
ness trom the federal agency_ ''\\>1: don't for-Te generators. he said, and about 
feel like they are littcning to their<"'"· 20% of the U.S. ntalket. "Weare notoUI 
romers," said Ehmig. The rnaj<>r concern toeotlqllerlhe \WrfdmaJkel formolypro
isthatDOE bas moved too>luggishlyto. duclion.."hesaid. ~we'rejusttryina'toc:re
be of much help. "The DOE has great . ate a more stable situation and a more 
plans. and I have no do\lbts about their acceptable situation for our cuttomers 
good iml:nticos, but I dohavt:doubts aboul W\ll'fdwidl:."lnthei!Velllofasudden sbut
their budget," said l'r!tcr Venneeren, ge:n- down of theN RU l'eactorin Canada, Ver
eral manager of Malliockrodt'$ nuclear ........,., said. "it ""'lid be pos&ible !Or IRE 
mt:dicino divi•ion. and Mallinc:krodt to craak up produc-

Mallnckrodt: II New """"-rot' 
Moly? 

In August, Mallinckrodt rec.:ived a 
license from the Dutch nuclear regulmry 

tion to supply the world. M 

J. Roja.r-Burke 
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Letter: C068 
---....::...:::...:..::._ __________________ ....,:A~u_!lthfl•o>Jr·:: IDr. lain Trevena 

,.------------ --------------------, 
Uear Socl.ty Member end Ponow Prof•ulonal: _ 

Nuclor m•cllclne and fmlurtry feaders haw bc1tn contarneef 'for :seve.ral 
)'ean &bout oosstble. h•tcrrl.lpdon~ In tPie c:ontinued rtil.lble :iut)ply of •Mo 
to 'th~:: medl('.ll community. 'This t.oncern M010 frcm the ~~~~latlvn that tM 
cun·et>t Nnrdlon prod\KI:IOft facilitY. loatet4 tn Chalk River, Onurio, ean .. da. 
Is nvarinG the end of It' vceiulllfe . .At ,:~r~~~~ent Norclion b 1:he principal 
worldwide supplier of .. Me, a net nr.r other facility Is currently Colpab~ of !:'ItO· 

ch.tdn!J &Uffkit~nt ama~mts Qf this r•olollu;;lidP. to metl rwedr Ql'l ;a,.. immedi· 
aw~sls. 

WR are PhtotRd t111 report tha\ Nordlcon, •ftP.r taNultntoll wt~ the nucl••• 
l?ted)C!n• lndUUI')' •tid tn• Drofeulvn, has ~dopud o plan"' btilli:S 'tWo ru=w 
reactor~ for "Mo proctuctiOl'l th.'t will not on)y pravlclc a fail.gfe ,,lam t.y 
thtt CQIIStlmt .wallabllrty IOf II rtandlty ,.actor b\rt &IJ~ IPICOI'JlO(Ite il new 
proc:e~ \o bcrtblr mMage rJJ.diNttive wafte. This plan will,.ssure " relleltle 
tong-lerrn .suppl)' or •Me. Th• rcac:tclrs will belocatw on Atomic Energy of 
can.¥da,. Ltd. {AE<',.l) prop•rty, but will be cwncd e111d OJSNattd by Norlllion. It 
Is p.rojcttctd t"'-tthv ~new r•actofl., to bltc.tlled Maple 1 and Maple II, 
Will C'CJ rne-ol'\ line by tt!llil. W~ .5Uppart Vt(J. plan pt. an e.uenllall...,mm•nt In 
\he Nturs of 1'\Uelear tneditino. 

The ccn of hulielln!l thue~ n.w r~~attcts IJ llgnifi.ul'lt.ln otd•r to pay for thls 
~rojoe~:, No:>rltion IS «»nstr.~oil'ted to inae1111• the Q;~Jt nf .. Mo to all _,.~ gAnar. 
atof' manutaa:urcrs. Noroton ciixusse" with the 1\\lt.lofar mediclnu l•achustllp 
th_o pric:• inueas.s 'het n.cunrlly n<DntP"-"Y tn.Jr C:Qf11?rcheftslve pro"r~m 
for 9uar<'1nue1ng • rdiabl• hfgh~u~llty t\IJ)ply ot '"IIIIo. While -are con· 
c11med about how 1kls con inttea1e wnt be paned on \u nvde•r ml!lcllclne 
faclliti41'- tnlrd·p•rty payor~ and ~~tthlflts, the nudear snedidne learletJhlp 
feels that NotrJion h~s d••Jt with thb \mportant pn:~blcm In a respon$lble 
m•nn•r ancl t.onced•s that a modut. prlct increase Is an acceptable alterna
t4VG to ladt of a rcllalill. sop~ty or '"Mo. Since- the prir.• of -Tc gen•tally c.-oo
't' lbt1tu a small ponlon nf tl\e ov~raJJ cast at a c:llni\al nuc:l•u mctdidne 
study. thtt weal tnoeaMtn prr:~U!durc: cons Is excer.t~td tv be mnciest. 

P'tltr T. Klrch,..r, MD. J>reslchlnt 
Sac.i11ty of Nudear M•dkin• 

~bert F. Cerr.etta. MD. Pre$iclol'lt 
A'Meflcan Callege Of Nyde;,r PhysJcilrll 

~---------------------------------------------------------
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Letter: C068 Author: Dr. lain Trevena 

Responses to Comment Letter C068 

The Department of Energy's proposed action in this environmental impact statement addresses the near
term requirements of a backup supply of Mo-99. It does not focus on a long-term plan. Regarding the 
emergency response plan cited in the comment, this plan was developed as a predecisional draft by a 
consultant to the Department, but was never formalized or adopted by the Department. Section 3.2.2 of 
the EIS has been modified to reflect the comments on the current status of Nordion's proposed actions. 

2 At the time of this writing, Nordion still had not formally announced that they were going to resume 
construction of the Maple reactor complex. Nordion has informed the Department that construction and 
commissioning of Maple I would be completed about 3 years after an announcement is made and that 
FDA approval of Nordion's new Mo-99 production process is expected to be accomplished within that 
same time frame. The Department's estimate of 42 months was based on Maple I and the new processing 
facility reaching full production capability rather than an initial yield of product. Section 3.2.2 has been 
revised to more accurately reflect Nordion's stated position. 

3 The Department believes that the discussion of the waste generation in the EIS is accurate. The waste 
generated during target processing is stored and allowed to cool for 6 months to a year before processing 
or disposition, at which time it meets the requirements of 10 CFR 61.54 to be categorized as "Class-C" 
low-level waste and meets the suitability requirements for near-surface disposal. 

4 

5 

6 

Further, DOE does not believe the waste generated is understated in the EIS. Calculations have been 
made to confirm the amounts of the fission products that would be produced from the targets. It should be 
noted that the volumes given are typically compacted and/or crushed volumes. 

After the Maple I and II facilities and the new separation facility are built and in operation, appropriate 
waste figures can be attributed to that operation. Until then, the current process used by Nordion!National 
Research Univeral is waste-intensive compared with the Cintichem process. The Department acknowl
edges Nordion's strong commitment to waste minimization as evidenced by Nordion's plans to employ in 
its proposed facilities a process similar to the Cintichem process (see Section 3.2.2). 

The summary has been revised to clarify that the passages in question refer to production of Mo-99 by 
domestic (U.S.) private companies. 

The Department is aware of the actions Nordion has taken in an attempt to narrow the window of vulner
ability, and Section 3.2.2 has been updated to reflect the current world supply situation. The Department 
appreciates and welcomes these actions. However, even with these efforts, it is still the Department's view 
(as well as the view of the U.S. medical community) that there continues to be an inadequate backup 
foreign supply capability to meet U.S. demand for Mo-99 should the current source become unavailable 
for any extended period of time. 

The Department understands that if N ordion 's current source for Mo-99 were to become unavailable, 
Nordion has arrangements with other sources that could supply a portion of the U.S. demand. However, 
these sources are not capable of supplying more than about half of the current U.S. demand. 

The Department believes that it is prudent to establish a production capability that could supply 100% of 
the U.S. demand in case of a Mo-99 supply shortage. Regarding the offer of cooperation, the Department 
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Letter: C068 Author: Dr. lain Trevena 

has kept Nordion apprised of the status of the Department's NEPA process and has been in contact 
with Nordion regarding plans for Mo-99 production. The option of shipping Mo-99 to Nordion for 
final product testing and distribution has been discussed with Nordion, is presented in the Summary, 
and is evaluated in Section 5.11 and in Appendix B of the EIS. 

The EIS project team contacted radiopharmaceutical companies and asked the specific activity 
required when the product reached their loading dock. The companies provided an answer "in the 
range of 10,000 curies/gm." Further, when SNL/NM was preparing its environmental assessment, 
SNL/NM contacted the customers and asked the same question. The answer was the same, "in the 
range of 10,000 curies/gm." Pursuing a more definitive figure from the customers did not yield a 
more definitive answer. 

The Missouri option was also eliminated from consideration because of the schedule on which it could 
deliver Mo-99. Missouri, irradiating one bundle per week, cannot supply the current market demand 
on a continuous basis. It can supply the pharmaceutical houses with more than 3000 six-day curies in 
one single lump delivery, but it cannot supply 3000 six-day curies with the deliveries spread evenly 
over five days. Without a significant upheaval in the way the medical community currently conducts 
business or without a fuel design change, Missouri cannot meet the industry demand. This analysis is 
given in Section 3.4.2.1. 

7 The Department is aware of the proposed Nordion plans for new reactors. Discussions and press 
releases regarding these reactors have been issued for some time. Cost estimates for these reactors 
approach $140 million dollars. Uncertainty has surrounded the ability to secure this funding and to 
reach construction agreements with Atomic Energy of Canada Ltd. It is the Department's understand
ing that Nordion is now in disagreement with the Canadian government regarding the tax treatment of 
the new reactors. These factors, combined with the Department's position that the U.S. is currently in 
a window of vulnerability, continue to require progress toward developing a backup capability to 
Nordion's current sources of Mo-99. 

8 The Department believes that, as stated in the Jupiter report, Mo-99 production in the long-term 
should be conducted by the private sector. As stated in the EIS, the Department encourages private 
sector production of Mo-99, and if the private sector begins reliably producing Mo-99 in the U.S., the 
Department would phase out its production. The Department has simply proposed to establish a 
production capability to act as a backup to the existing Canadian supplier. The intent is not to 
compete with Nordion. 
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Mr. Wade Carrott. MIPP-EJS Doomlent Manager 
U.S. DepartmentofEnetgy 

1581 Golden Gate 
Pocatello, ID 8320 l 
Febroaty 04, 1996 

Officer of Isotope Production and Ilistr.ibution, NE-70 
19901 Germ~mtown Road 
Oennantown, MaJyland 20874 

Dear Mr. Canoll 

This letter requests an extension of the Februaxy 9, 1996, deadline for comments on the Medical fsotopes 
Production Projed: Molybdenum-99 and Related Isotopes Draft Environmental Impact Statement 
SpecificaUy, I request that yon oomider my comments that will be submitted by Febnl8fY 30. 1996·. I was 
late to- identifY the Moly 99 project bad an altemative that could potentially affect the area in which I live. 
My prelimlnaly review raises the following concerns. 

• SOOtion 2.1 (Purpose and Need) states the long tenngoalis that production ofMo-99 in the. U.S. should 
be conducted by the private settor. ln selecting their prefetred alremative, it appeam that DOE has not 
put enough weight on the filet that the INEL is the only alternative that the private sector has expressed 
inmst in participating. As stated in the Dzaft EJS, there is a lease agreement with the ldabo Bram 
Tmnor Ce.nta' tn perform boron neutron capture 1herapy at PBF. Additionally, Idaho BtMn Tumor 
Center has expressed interest in a shared cost venture. To meet DOE's long term goal of privatization, 
it appears that the INEL alternative is a more logical choice. 

• h appears that DOE selected the preferred alternative before triggering the NEPA proceM. The ploblcm 
DOE is attmtpting to solve is an unreliable supply of Mo-99. Selecting Sandia as the solution to the 
problem appeam to violate the spirit ofNEPA. 

I need more time 1o review the Draft EIS and fully research the above coru:ems. A response to my request 
would be appreciated. 
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Responses to Comment Letter C069 

Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. 
The Department published a Notice for Expression of Interest in the Federal Register in December 1995 
to solicit concepts from private industry for privatization of DOE isotope activities. Businesses inter
ested in pursuing Mo-99 production have been invited to respond to this solicitation. If the Department 
decides to implement the action proposed in this EIS and if concepts on privatization of Mo-99 produc
tion received from the private sector are promising, DOE would proceed with a request for proposals to 
facilitate privatization on a competitive basis. 

2 The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council on 
Environmental Quality regulations require Federal agencies to identify the preferred alternative in a 
Draft EIS if the agency has one, and require that the agency identify a preferred alternative in a Final 
EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alterna
tive for target irradiation and processing for the reasons stated in Section 3.3.1.1. 
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100 North Horning~ide Drive 
Idaho Falls, IO 83402 

February 6, 1996 

Mr. Wade Ca~roll, MIPP-EIS Document Manager 
u. S. Department of Energy 
Office of Isotope Production and Distribution, NE-70 
19901 Germantown Road 
Germantown, MD 20874 

Dear Mr. Carroll: 

May I 8Xpres8 mt apprec~ation to you and your staff supportin9 the recent 
hearings in Idaho Fodls related to tha "Medical Isotopes Production Project: 
Molybdenum-99 apd Related Irootopas Draft !nvironmental Impact statement." I had 
the opportunity to present comments orally the evening of January 17, 1996 and am 
following with written comments to expand on my earlier thoughts. In both caeas, 
I am acting as a private citizen. This letter presents two general concerns and 
four specific concerns for your conslderation in the project'~ record of 
decision. 

General Concerns 

1. In view of Secretary O'Leary'" emphasis on •'privatization" ot: DOE 
activities, I am ei9niflcantly concerned tpat near-term isotope prod.uction 
"privatization" was not. included as a C!'iterion, and. further, as a W<~ightad 
criterion. Not only is it feasiple, but in the situation at the INEL, the Idaho 
Field Office has already signed an agreement for "privatization" of the Power 
Burst Facility (PBF) reactor for medical therapy use. As one associated with a 
separate DOE "privatization" project, I have first-hand knowledge on this 
emphasis peing pushed by the DOE. I recommend. the mtar-term "pri-vatization" 
criterion be added to the decision criteria. 

2. Cost-sharing of related project work should be considered as an added 
criterion, or, as a minimum, inc:l"':!~ ,.uch activitiell! in the co"t an>~lysis to aho-n 
more appropriate benefits to the taxpayer. With the shrinking budgets, thu DOE 
is needing to be creative on how to get more with lese. Breakthroughs in thought 
or paradigm shift& are necessary gunerally to realile such goals. As in the case 
with the "privatization" of the PBF for use in :Boron Nautron capture Therapy 
(BNCTJ, I sugge~t that DOE obtain a commitment proposal so that a cost-sharing 
effect could Pe better eval~ated in reachin9 a final decision on the medical 
isotopes project. 

Spe~~tic Draft SIS Comments 

1. P'lge viii ( Sul!\11\ary): Regarding the statement "The conver10ion from HEU to 
LEU for the J alternatives discu~sed could be a relatively simple and inexpensive 
undertaking.", I question the accuracy of the statement and find it misleading. 
There is redesign of the core and the associated safety basis to be accomplished 
and authorized. Further, reducing the fuel density that ~ould be involved would 
reduce the neutron flux availaple and thus the reactor's effectiveness. 
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Author: Roderic W. Thomas 

2. Pag~ xiii (Summary of Safety Consequences): While I agree that all options 
shown in the document can be done safely, the INEL option is more inherently safe 
because of the large distances to any population centers. The tables in Appendix 
C.l dramatically show the preference for the INEL sites compared to the other 
options. I know from personal experience the closeness of the SNL option to the 
International Airport and City of Albuquerque and the Los Alamos option with the 
City of Los Alamos. For example, the shortest route between Los Alamos and TA-2, 
site of omega-West reactor and below in the Los Alamos canyon, is by hang-glider. 

3. Page 4.83 (Section 4.4.7.2): For accuracy of presentation, the prototype 
reactors at the Naval Reactors Facility (NRF) and EBR-II at Argonne-West National 
Laboratory (ANL-W) have been shutdown and are planned to no longer operate. It 
is likely that any emission releases by restarting PBF will be less than what 
thesewshutdown• reactors historically emitted and should be addressed 
accordingly. 

4. Page 6.1 (Section 6.1): The discuceicn indicates that all options would be 
under the DOE regulatory system. Under a "privatization" approach that weuld 
likely exist with the PBF option, the regulatory process would be under NRC 
license. It is my understanding that the NRC process is written into the 
agreement. This approach would also reduce the DOE oversight, thus a DOE cost 
reduction not available by the other options. This benefit should be considered 
in the overall cost picture. 

~~-
Roderic w. Thomas 
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Responses to Comment Letter C070 

1 The Department intends to operate as a backup to the Canadian supplier. The Idaho Brain Tumor Center 
(IBTC) has informed DOE of its interest in coordinating its efforts with those of DOE. The Department is 
aware of this potential for the INEL alternative. Although the potential for privatization of the proposed 
action in this EIS is important, the process for privatization is not part of this proposed action. Each of the 
production alternatives has potential for privatization. DOE has solicited expressions of interest from the 
industrial community for the privatization of any isotope production activity conducted by DOE, including 
the proposed Medical Isotopes Production Project. If promising concepts are received, the Department 
would seek privatization proposals on a competitive basis. 

2 The EIS presents cost information only for the proposed Medical Isotopes Production Project at each of 
the alternatives. The Department recognizes that facilities proposed for use in all of the alternatives under 
consideration could conduct other cost-sharing activities; however, these other cost-share activities and 
their impacts are outside the scope of the EIS and therefore are not considered in the EIS. 

3 It is true that many research reactors do not perform as well using low enriched uranium fuel. Some 
cannot operate at all on low enriched uranium because they cannot accommodate enough low enriched 
uranium fuel in the reactor core. If the fuel and core design has not been completed, then the process is 
not trivial. However, the core and fuel redesign has been completed for the three alternative reactor 
facilities that are fueled with highly enriched uranium, and the necessary calculations are complete. The 
safety documentation for the affected reactor would have to be revised to reflect the change to low 
enriched uranium fuel. The cost to revise the safety documentation is included in Section 5.22. The core 
average flux reduces approximately as a function of the ratios of the core volumes with highly enriched 
uranium and low enriched uranium, respectively. Core power is basically fissile material density times 
flux times core volume. Slightly more total fissile material per core is normally used to compensate for the 
reduction in thermal utilization factor caused by the increased uranium-238, but the material is spread out 
over a somewhat larger core. To keep fission rate constant, the total number of neutrons available to cause 
fission must go up because of some parasitic capture in the fuel, but again this total number is spread out 
over a larger core volume. Because of the smaller core buckling of the larger core, some compensation is 
made by a reduction in leakage neutron loss. The result is a decrease of approximately 20% of the average 
flux. Reactors that have already converted have typically seen this type of decrease. 

4 The benefits of locating the facilities in a remote location are reflected in the largely lower radiological 
consequences for normal operation and accidents at the facilities. 

5 The radiological air quality section is based primarily on information in the Spent Nuclear Fuel Program
matic Environmental Impact Statement (DOE 1995b), which reflects site operations in 1991 updated to 
include some facilities that were expected to begin operation during 1995. The change in status for 
facilities noted in the comment is acknowledged; however, this information would not affect analyses or 
conclusions reached in the EIS. 

Estimated emissions from the Power Burst Facility (PBF) were based on historical data scaled up for the 
increased operating time expected if medical isotope production were implemented there. 
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6 As stated above, the IBTC has not made a formal proposal to the Department regarding the dual use of the 
PBF. Therefore, the Department cannot say for certain whether operation of the PBF would be conducted 
privately (by IBTC) or by DOE. In developing the EIS, the Department assumed that if the PBF were 
selected for the isotope production mission, DOE would operate the reactor under DOE 
regulations. 

7 The Department is currently preparing a separate response to an independent report that recommended 
that oversight of DOE operations be conducted by an outside body (e.g., the Nuclear Regulatory Commis
sion [NRC] or the Defense Nuclear Facilities Safety Board). Therefore, it is possible that the NRC would 
be the regulator regardless of who (DOE or IBTC) restarted and operated the reactor. 
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1111 LOS ALAMOS COUNTY 
... U•J 

-~~--.·\---- -........_.- --
. ·.-

__ ... 
P.O. &u: 30 Los Alamos. Now Me.>Ci"" 87544 505·662-aOBO I"AX 5~-a07!1 ~~-

.J.Jl.,...,..m•r...._ .. ....... -.. 

1111 
F cbnlllCY 6, 1996 

Mr. Wade Carroll, MIPP 
l:ilS l)ocument Manager 
Office of Nuclear Energy, Science and 
Technology, N.L::-70 
U.S. Departmc:ntofEm:rgy 
19901 Germanto\1.'11 Road 
Germantown, Maryland 20874 

Dear Mr. Carroll: 

-. ..... --_ .. _ 
COCiftTY ADIII'.r1Dn1A7'0a .... _ 

The Council of Los Alamos Colmly endorses the Los Alamos proposal for utilizing the 
Omega West reactor for production ofMolybdcnum-99. We believe the U.S. should 
have a source for this voluable medical isotope within its borders. The Los Alamos 
solution to this has the immediate potential of producing 50% or. the U.S. nocds which is 
the break even point so that Department of Energy (DO F.) v.-ill not have to subsidize: this 
operation. 

The people in Los Alamos have Jived with this reactor fitr 37 years and v.'Ould not view it 
as the threat that has been expressed in other communities contpcting for this project. 

Since it is the ODE's plan to privatize this pnJCC.~s in five to ten years; this production of 
these medical isotopes provides an opportunity lor a busincs's to spill out ofT "os Alamos 
that will provide jobs ror North Central New Mexico. Siting this enrire process at Los 
Alamos will accomplish another goal of DOE; lhat i~ lor Los Alamos to move toward self 
sufficiency. 

·; .• 
:'--.:.~<-· 

Ginger Welch 
· Council ·chair 

cc; County Council 

"A Consolidated City and County Government" 
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Responses to Comment Letter C071 

Comment noted. 

2 The Omega West Reactor, like the Power Burst Facility and the Oak Ridge Research Reactor, would have 
to be restarted for this project and thus does not have the capability to produce any Mo-99 immediately. 
All the alternatives would eventually allow the Department to produce greater than the 10%-30% U.S. 
demand. The purpose of the proposed action in the near term is to create a backup capability, not to create 
a primary source for Mo-99. Producing 10%-30% on a continual basis would provide some certainty that 
the alternative could meet production demands up to 100% of the U.S. demand if needed. Current compa
nies that supply Mo-99 to hospitals throughout the U.S. are under contract with Nordion for their supplies. 
Because of these contractual issues, it is not certain that the Department could sell 50% of the demand 
immediately. 
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M!:". Wade Carroll 
U. $. Dapartmont·. of Energy 
O:ffioo;:. n::-:- Isotope rroduct ion and Dis·tribution (NE-70) 
1 B!;Ol Gl'>rmantowr, R.oa.d 
Germar"t.<,Wl'), t-1iJ 208 7 -4-l;::go 

Dear Mr. Carrell: 

i: apprt::c·'.r.rt;F.; t-he cpp-ort11nit-y t.n r.-eview the 1)r!if't. 1'14~•-Jl(:.-;;.l hu_,-t,·_,J}O!:'i 
fl1·· o ~tuc·z· i <.>r• ;:•r· r.> .fit<:·/:: /';'<!.I yi•cifl n u m -'i/9 ,. n d f~e 1 at ed l.i' o t-op._.:>; ftn v i r<n·, -
J»-<'!n t.'i .I .lrnp;K t· S't-;.~t~i1tl"!l'd: ( [l(}(t IE 1 S·--0:24'?J/}} and to par·t). ci"G'a:te in the 
public meE-ting held. January 30th in Albuq_uerque. Agai r. 1 o•::>mpli
rnent yo•~ and J'L>t<r staff :for the professional, business} ike, F.lnd 
pai:.ient manner in which t-he p1;bl i..:; meeting was oonduct:ed. DOlo: 
bas gone out c,f it:-~J Wl\Y ·t.o ac:cornm('date ind l v:i duals whosa aomm~nts 
wer~ not . .f001~sed o:r, t-he oont.e-nt:o of th ·~ E IS but rather bruader 
at:t;.e.ck:;:; <m -the DOl'!:. 

Iu fac·t, t:be comment;$ ma.de by repr'3sentatives of the South.,..e:ust:. 
Organizing Project. { SWOF') and t-he- So•J.t.hwe:s:t Research and In·· 
format. ion Center { SWRlC) ra.is<o• t-he '1uesti.on in my mind, "What has 
flOE accomplished. with t.hi8 Dra.f-::. E!5'?" In my Viflw,. t:.be answer in 
tb" technical realm is; ncoth ing. The Draft EIS .~on"fi r-ms t,he 
re:s•llt$ of tbe earlier Environment~! .1\.sf.'!eEsment., tho::· g~r;e.I'ation 
~md processing nf t-arget;~ at:. Los Alamc;s Nutionll1. L:>.borat.ory, and 
Molybrlen<Hn·-~8 at ::;andia N'ational Labot•at.ory (the DOE pt·e.ferred 
a]·t;e:rni'lt1.vej por;e nc significant threat:. to eit;b<::>r the workers or 
t.he public. Similarly, ;:-.he ar.t"ect in the "poli.t-icai'' realm is 
also minimal. ThP- Draft-. El5 does not ;,rive SWOP and SWRIC the 
answer- they wanted. there:fc·re. t",bey conr:ltldet it is Hna~ceptable 
a.s ev:i denoed b:." i;h;·~i r rP-pr<•se~t.a+.:ive' s "ret~ urn" Gf the dra:fts. 
Furthermor.P-, iT• my view .. one <:.>:f cbe ~pproaahes these groups take 
i.s di~inge>nuou:s. at· t•t:•st.. They al:'g"ue th~t DOE Rhould have 
pr:l.vate industry take over the isotope production role. But 
anyone with even min im'l!.l background in the nuclear safety arena 
knows exactl;y wba.t would happen ii' a oor.unernial e-ntity did 
att"-t'm~>~- t.o l"icens& a ne·., reac:n)r. Antinuclear group!':l, such as: 
SVJOP, would use evet:;y avenue available to thwarT.· the.m, making the 
~,ffort so t•conomi;:al1y difficult ~hat- it; pr·obably would bo:. 
ahandon.qd, 

During the public meet.·.ing, Dr. Karen Neuhauser pres:en-t.ed some 
'E:•Xo~llent arguments that 1 commend to DOE. In addition, I 
E'ltron~tly second her recommendation ~bat DOE reexantine i t;.s pol ~.c.v
of "activist appeasement.," as she termed it.. My r;-.wn experienc~ 
:3ugge.st.s that once DOE "waf:flos," as I believe it did with 
respect to the earlier Environmental Ass.,ssment, i"t. puts itself 
i.n ~;~ cant,inuing "no win" !:l-.i:t;,_lat;:i.r)rl. Each draft published ·th~t 
does not pro·.ri•"ie the an~wor sought by the activist.;;; leads t.o a 
call t.o "bring 1..1~;; ar.other rock.·· 1'be r.esourc~~f; that have bc•:!!n 
ex];lended to date on t-hi£; ·'non--problem" (which 1 estimate to b~ in 
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Author: Dr. David M. Ericson, Jr. 

Mr·. i'1a.d.e Carro:> ll 
.~tr.;bruar~" ti, 1996 
Pflge 2 

e;-.r..~;;ss o:f $1 miliionl oould mud1 more ·pro.t"'..t.ably bsen spent to 
bring tbe project tc> fruit. ion. An a"f f i rmat i ve R'!'cord o.f Den 1 s ion 
uhould be prom·.~JgPtt~'d ~1-. 't.he earlie<lt po:>ssibh~ de.'l~t~. 

Al1,bough, as noted, do not bel i (.'Ve thr• E IS war. needo;:d., thl.l>re 
1l.rc: some minor point-s t-bt:.t. if odd re!ils;~ri may enhance i tE pr.f!l·· 
~<ent&t:i.on. 

• lt is difficult r.o es·tablish with any accuracy just how 
many persons are included in the estimates of popula
tion dose. The discussions in Ch<~.pter 5 seem at t-imes 
to include evP-:r.y--nne within an i30 kilomet.er. radius. On 
-t,hP- otber hand, the results in section 5.15. 1 (e.g .. 
1'ablE>s .5-·21. 5-23, 5-25, 5---27, ar,ci 5·-28) appear to con-· 
sider onl:y some 133,266 persons within 00 kilometers T.o 
t.iw "nort-h. " :; 've been unable ·to ascertain how this 
number was esta:Jlished. lnt'::'l'.Pret.ation of the results 
would be rnuc;b e&f'd P.r. i :f ·t.hese populatj ons wer-e more 
precisely defined. 

• Tbc t-able~ in Chap-t.e:r 5 fre<.<uer:tly report resultr. in 
m:i-xed format._ For exam:ple, nn expected E'!Xposure in 
pr;)sented as 0. OOOOH~1 rem, ~oo~hile the oanee~- risk is 

• 

fS'Xprcs ~ed in expo···n~:rt .. ia 1 not;. at i C1n as tl :x 1(}···..,,. T 
strongly reoommend ':.-hot on :i.;y th•~ exponent. ial n•::>t&tion 
b(:. Ut;f;d. 

In most instances the ( impoc·t~~) e~cr,osures arc:t reported 
i.n t.he tab1 e<' :l.n unit.;; of rem, whil'3 ·the nArr.ath•e 
dl.scus.-ion that. accompanies the t-able. \.lS!?S mrem. 
Obviously. ed·cht-r 'is ,::o.r-reet ar:d the conversion is a. 
:;:d l!ij) 1 E• matter t)f 1 OCKI. Bowc-Yer, g i v::-n th~ extremely 
low values being rP-port;ed, I think readabi. 1 i ty and 
oomprei'lension would be enhanced if mrl:'m were used 
thrc,ugh out. 

• In i~he Cha.p.ter 5 -tables .fo-'atal Cancer~ are report-ed a!> 
Norm, followG:ct by the ac··t•.1ul ttr:al:yt .. i.:•al '::st:.imat:e in 
parentheses. While I compl et.~ly agr~e that t.he rea-
~.;onab le conr.d uf;·i..vn froTll the ans.lysis is t·.tat the~e ~ s 
no observable eff'ect. it seem!> incongruous t.o sta.t.e 
None and t.hen quotA~ a v-alue. I renommend that t.hlf.• 
tab1~s report; the numerical re~ult.s of ~he anal.vses and 
t.ho:;o associ a ted nar r-~tti 'Ye tE::lxt; Jraw thE! c:onc:lns ion. 

• In ~;F.>ct:~~~n ;l.21 the narratives accompanying "tb~~ Mlb1es 
and figure::; related to m:i!wri t_;y pop>llat;ions and low
income populat.lom; flr.·e difficult. to follow. These 
sbcm~d be exam:ine<l rc·r possibt~ re•;rr:it.e t,o imprc.'v~ 
ole.r·i 't-:Y. 
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Mr. Wade Carroll 
February 6, 1996 
Fage 3 

Author: Dr. David M. Ericson, Jr. 

I look fc·rward to an early DOE decision in this matter. 

Yours truly, 

David M. Ericson. 

~id , . Eries • Jr. 
3517 Yosemite Drive, NE 
Albuquerque, NM 87111 
505/296-8802 
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Letter: C072 Author: Dr. David M. Ericson, Jr. 

Responses to Comment Letter C072 

The Department decided to prepare an EIS based on the environmental assessment (EA) and comments 
received on the EA. The EIS was prepared in part to explore additional alternatives for meeting the 
purpose of and need for the proposed action. 

2 Comment noted. 

3 Population dose estimates for routine (i.e., relatively continuous) emissions from facilities consider the 
total population within 80 km of the facility, accounting for the fraction of time the wind blows toward 
each sector. 

In the case of accidents, the wind was assumed to blow in one direction during the entire release, and the 
direction evaluated for the EIS was chosen to maximize the population dose. If the wind direction were 
assumed to change during the course of the accident, a larger population might be affected, but the 
quantities of radioactive materials to which those populations are exposed would be lower, resulting in a 
smaller total collective dose and a lower average dose to the downwind individuals. The analysis in the 
EIS chose a single wind direction in order to maximize the potential population dose for each accident, 
which is noted in the text and tables of Section 5.15. 

4 The preferences expressed in the comment regarding presentation of numerical results are noted and have 
been implemented throughout the EIS as appropriate. 
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I Subject: 

l 
OFFICE MEMO 

'-------J ! COMMENTS on.DOE/EIS-02490 

Time: I 11:11 AM 

Date: I 2/7/96 

As an interes.ted citizen with recent experience in the preparation of DOEIEIS-0203-F, 
attended the July 24,1995 public scoping meeting on the Draft Environmental Impact 
Statement for the Medical Isotopes Production Project: Molybdenum-99 and Related 
Isotopes. Because of a previous out-of-town conflict I was unable to attend the publlc 
comment meeting on January 17,1996. Please consider the following as my comments on the 
DE IS: 

1. At the seeping meeting, John Brasier of JNEL (considered an expert on the Mo-99 process; 
see page A.1 of the DEIS) gave a discussion on the suitability of ATR. That discussion 
recognized that the Navy mission for ATA was not compatible with Mo-99 production. 
Neither Mr. Brasier nor anyone else at the seeping meeting suggested PBF as the most 
appropriate Mo·99 irradiation source at INEL. Therefore the preparers of the EIS are to be 
commended for identifying, on their own, this role for PBF. 
2. AI the seeping meeting, DOE made available DOE-NE-0111, its August 1994 strategy 
document for the production of Mo-99 and other isotopes. This document states that DOE 
completed a reevaluation of domestic reactors with a capability to produce Mo-99 (p.18), 
following the primary coolant leak in 1993 at the Omega West Reactor, DOE's original choice 
alter the first evaluation. Based on information in the strategy document, PBF was not 
considered in this reevaluation, before ACRR was identified as the preferred alternative. 
Thus PBF has not been given adequate consideration so far in the selection process. 
3. The details of the proposed action are subject to misinterpretation: 
a. The near-term goal includes the capability to increase production to supply 100% of the 
US demand, should the Canadian source become unavaflable (page v). The most obvious 
interruption is AECL's plans to shut down the source •near the end of the century• (p. iv). 
Early capability to meet the full demand therefore appears to be more important than 
partial supply at an earlier date. 
b. The action should also define a period of performance, such as five years from the ROD 
(when the EIS has to be updated). Such a POP would then include 2-1/2 to 3 years of 
operation at full demand {or higher if the US demand is projected to grow during that period 
of lime). 
The various alternatives should be judged against an action that is better defined 

according to this comment. 
4. The strategy document also states (p. 4-4) that DOE "will strongly encourage private 
sector involvement with the project at the earliest time in the project including the 
possibility of leasing the production facility to a private investor". However, the DEIS 

- more • 
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10 

indicates that privatization is beyond the scope of the EIS (p. iii). The basis for this scope 
limitation needs to be justified. In BNCT PBF already has a potential private mission. ACRR 
with a DOD primary mission will not attract private investment. 
5. An additional disconnect between the strategy document and the EIS exists. Savoie and 
Singh 1994, referenced several times in the EIS (primarily in relation to purpose and need) 
is "An Independent Assessment of the DOE Plan to Establish a US Production Source for 
Mo-99". The plan, of which this document is an independent assessment, is not described 
nor referenced in the DEIS. 
6. Just like the Navy mission at ATR, the standby defense mission for ACRR is not 
compatible with an assured, reliable Mo-99 supply in time of national emergency. The BNCT 
mission of PBF is compatible with simultaneous full (100% US demand) Mo-99 production. 
7. The EIS correctly identifies the need to upgrade the PBF safety documentation to new 
requirements including those of DOE Orders 5480.22 and .23. This comment raises similar 
questions about ACRA: 
a. To meet full Mo-99 production over a significant period of time, ACRR would require a 
new fuel type and increasing the power level from 2 MW to either 3 MW (Table 3-2) or 4 MW 
(p. 3.23). Although the strategy document mentions an upgraded safety analysis (p. 19), the 
DEIS does not explain whether the current safety documentation addresses the new fuel, the 
higher power level, and the DOE Order requirements. If it does not, the low cost estimate for 
documentation in Table 5-52 and any uncertainty advantage in schedule for ACRR over PBF 
must be challenged. 
b. Significantly, ACRR is the only reactor of the four alternatives for which an SAR is not 
referenced in Section 5.23. If Massey and Coates 1995 is intended to serve that purpose, 
what DOE safety reviews has it undergone? 
c. Even if AGAR is available in a year or less to provide a partial Mo-99 supply, it would have 
significant later unavailability during conversion to full production. 
7. The EIS describes three core modifications for PBF (pp. 3.48 & 3.50) and indicates they 
have not been casted (p .5.1 01) "which could add significantly to the overall preparation 
costs". The full Mo-99 production could be met by raising the PBF power level somewhat 
above the proposed 10 MW and doing only modification 1 (removal of the central 
experimental tube), which should be the simplest and cheapest to implement and analyze. 
8. Another cost uncertainty for PBF (p. 5.101) is in hot cell preparation and operations. The 
hot cells at the Idaho Chemical Processing Plant should be used in the INEL alternative to 
reduce these uncertainties. 
9. Also on p. 5.101, the INEL cost estimates are purported to suffer because of "limited 
resources available at INEL' to perform them. DOE must provide for the necessary time and 
resources at the alternate facilities in order to shield itself from criticism that the playing 
field is not level. Those resources should be adequate to include review of the FEIS (and its 
comment resolution) by INEL before the document is issued. The initiative must come from 
DOE-HQ because of the local perception that LMIT will not actively participate in the EIS 
process involving a preferred alternative for a sister company. 

- more -
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10. Finally on costs, Table 5-52 should be revised to indicate life·cycle costs for an action 
11 structured similar to the suggestions in Comment 3 above. These life-cycle costs should be 

used as one basis for the ROD. 

12 

13 

14 

15 

11. The explanation of "fuel damage scenario" in the last paragraph on p. 5.42 is not clear. 
Like ACRR, PBF is primarily a transient-mode reactor that shuts down when the entire core 
heats up. Nevertheless individual fuel elements can overheat to melting due to channel 
blockage, etc. Is ACRA really immune to similar scenarios? 
12. While one cannot expect DOE EIS analyses to be done totally consistently from document 
to document, some basic aspects ought to be consistent to allow a comparison of risks. The 
public access location at the INEL has traditionally been on the highway between Idaho Falls 
and Arco, which is about an order of magnitude further from PBF than the 1000 m used in 
Tables 5-41 and 5·42. DOE-EIS-0203-F represented an effort to inject consistency in these 
analyses between the various DOE sites. On facility accidents the Mo-99 EJS analysis should 
be consistent to the greatest extent possible with the methodology outlined in Appendix F-5 
of Volume 2 of the INEL EIS. Similar consistency between the two EIS's should be achieved 
in the transportation analyses. The reasons for, and effects of, unresolved differences in 
methodology should be explained. PNL is familiar with these methodologies because its 
senior reviewers for the DEIS (p. 8.10) participated in the SNF/INEL EIS. 
13. "High-activity low level'' waste (p. 5.33) from Mo·99 production points out the difficulty 
with DOE definitions of radioactive waste, i.e. by source rather than activity level. A better 
description of the waste, including the fate of residual HEU, should be included in 
appropriate places in the EIS, such as Appendix A. Such description (and associated cubic 
meter, curie, and kw numbers) should be consistent throughout the EIS, especially among 
Tables 3-1 & B·6 and p. 5.33. 

Thank you for your willingness to consider my comments. 

~D~ 
George A. Freund 
2025 Balboa Drive 
Idaho Falls 10, 83404 
Daytime Phone 208-522-5647 
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Responses to Comment Letter C073 

The commentor is correct in stating that the Power Burst Facility (PBF) at the INEL had not been consid
ered prior to the EIS. Part of the EIS process is to determine a reasonable range of alternatives. Through 
thorough analysis by the Department and the EIS technical team, the PBF was identified by the team as a 
reasonable alternative. The PBF has been given the same level of analysis and evaluation in the EIS as 
each of the other alternatives, including the preferred alternative. 

2 To replace their single existing reactor, the Canadians plan to build two new reactors, each with the 
capability to produce 100% of the worldwide demand for Mo-99. They plan to have these two new 
reactors operating by the year 2000, so even if one were to shut down, there would be adequate backup 
production capability at that time. 

In the near term, with a single reactor producing 100% of the U.S. demand (and about 85% of the world 
demand), if that reactor were to be shut down, it would result in a Mo-99 supply shortage. The potential 
for such a shortage is why the ability to produce even a fraction of the U.S. demand in the near term is 
considered important. 

3 Since the Department's intent is to operate as a backup to the Canadian supplier and to phase out produc
tion as soon as adequate backup capability is available from other sources, it is not possible to accurately 
define exactly what the actual period of performance or production levels would be. 

4 The EIS states that production of Mo-99 by private source in the long-term is beyond the scope of this 
EIS. The EIS also states that the Department encourages private sector production of Mo-99, and if the 
private sector begins reliably producing Mo-99 in the U.S., the Department will phase out its production. 
The Department has simply proposed to establish a production capability to act as a backup to the existing 
Canadian supplier. This near-term goal is the focus of the EIS. The intent is not to compete with Nordion. 

Private U.S. production ofMo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. 
The Department published a Notice for Expression of Interest in the Federal Register in December 1995 
to solicit concepts from private industry for privatization of DOE isotope activities. Businesses interested 
in pursuing Mo-99 production have been invited to respond to this solicitation. If the Department decides 
to implement the action proposed in this EIS and if concepts on privatization of Mo-99 production 
received from the private sector are promising, DOE would proceed with a request for proposals to 
facilitate privatization on a competitive basis. 

The Annular Core Research Reactor (ACRR) is a DOE, Office of Defense Programs, facility. The Office 
of Defense Programs has no current or foreseeable need for the ACRR. That Office has requested that, if 
the ACRR is selected for this mission, the capability of the reactor to perform defense experiments be 
retained in case of a national emergency. The possible diversion of the ACRR for defense use is high
lighted in the EIS because, in an emergency, the ACRR is more likely than the other reactors considered in 
the EIS to be used for defense purposes. However, the Department has determined that the probability of 
needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from 
consideration and to significantly diminish its potential for privatization. 

5 The Department's National Isotope Strategy, DOE/NE-0111, has been referenced and briefly discussed in 
Section 2.0. 
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6 If the ACRR is chosen for the proposed project, its mission would change from defense programs to 
medical isotope production. It is possible that the ACRR, the preferred reactor for the proposed project, 
could be diverted to support defense missions in case of a national emergency. However, as stated above in 
response to comment 4, the Department has determined that the probability of needing the ACRR for 
defense purposes is sufficiently low to preclude disqualifying the reactor from consideration. 

7 The ACRR is operating under a DOE-approved 1981 SAR, which was the time of the last major modifica
tion to the facility. This SAR has been amended since its approval to account for minor changes to the 
facility. The ACRR safety documentation meeting the current DOE requirements (DOE Order 5480.23) has 
been submitted and is in the final DOE approval process. Although this SAR covers those aspects that 
would be required for initial Mo-99 production activities, it would need to be amended for full production 
capability. The current SAR addresses the cooling increase for the 4 MW upgrade and beyond (up to 
8 MW), but does not address the fuel design changes to the extent that would be ultimately required. The 
calculations performed for the fuel and core design changes would need to be verified with in-reactor 
testing, and the SAR would have to be updated to address the characteristics of the new fuel and reactor 
core. 

The main issue regarding cost and schedule uncertainty is vested in the quality of the schedule provided by 
the various facilities. Los Alamos National Laboratory and SNL/NM have detailed resource-loaded/logic
driven schedules; INEL and Oak Ridge cost and schedule information is based on individual task descrip
tions which are appropriate for the level of cost/schedule comparisons required for an EIS, but not for 
detailed scheduling and budgeting. 

8 The ACRR would be unavailable for an estimated 2 to 3 months to allow for necessary reactor modifica
tions to achieve 100% production. 

9 As described in Section 3.3.4.9, more than one modification would be required to conduct medical isotope 
production at the PBF, even if the power level were raised above 10 MW. Besides modifying the central 
cavity, which is a significant modification, the reactor control system would need to be modified for a 
continued steady state, non-pulse mode. The transient rods would need to be removed and fixtures for 
target irradiation placed in the vacant locations. All material removed from the central cavity would require 
disposal, a legacy waste cost and man-hour/man-rem cost. Legacy disposal costs are involved in the 
transient rods and mechanisms. Cooling flow to the central cavity would need to be appropriately estab
lished along with the normal core cooling flow in lieu of the contained loop that currently exists. Flow 
balance valves for the central irradiation cavity would have to be designed and installed to assure that 
appropriate target cooling flow is established without flow-induced vibration of the targets occurring. The 
core would need to be redesigned to supply a hardened spectrum of neutrons to the central irradiation 
cavity. A thermal spectrum would cause uneven irradiations of the targets. Concentration of the power to 
the core center would be needed to establish the appropriate flux levels without needing to operate the 
reactor above I 0 MW to make the facility competitive with the others regarding fuel utilization. The 
additional costs for these modifications have been obtained and are presented in Section 5.22. 

The Test Area North (TAN) Annex was identified for use in the INEL alternative rather than the Idaho 
Chemical Processing Plant (ICPP) because the modification costs would be similar and because the TAN 
Annex provides a boundary environmental analysis in the EIS. This would not preclude use of the ICPP 
hot cells for Mo-99 production. 
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10 The level of information provided for cost estimates by INEL was considered appropriate for the purpose 
of an EIS. Although it is believed that the uncertainties associated with the INEL estimates are higher 
than those of other alternatives, the estimates have sufficient accuracy to demonstrate that costs for any of 
the alternatives is not a major discriminator and is not a basis to disqualify any of the alternatives from 
consideration within the EIS. Because INEL has not been identified as a preferred alternative for this 
proposed project in the past as the LANL and SNL/NM alternatives have or even as an alternative in the 
past as ORNL has, the amount of detail available in support of the proposed project at INEL is less, but 
what has been developed in support of this EIS is considered appropriate. Additional cost information 
has been obtained and included in Section 5.22 of the EIS, and cost and schedule information will 
continue to be developed for the Department's eventual decision on this proposed project. All alternative 
sites, including INEL and ORNL were provided funds by DOE to support the EIS preparation team. All 
sites actively participated in the development of the analyses and preparation of the document. 

ll The costs for the modification of facilities and facility operations are presented in Table 5-1 and 
Table 5-52. An analysis of these costs and the projected revenues specific to this proposed project will be 
evaluated for each alternative as information for the Record of Decision process. Since each alternative 
proposes the use of existing facilities and the Department is already responsible for facility-related costs, 
such as facility decommissioning, an incremental cost analysis (rather than a life-cycle cost analysis) was 
considered appropriate information for the decision-making process for the proposed project. 

12 The technical basis of the comment is substantially correct. The EIS attempted, to the extent possible, to 
utilize existing safety documentation and other analyses in developing accident scenarios that would 
represent the design basis accidents for facilities considered in the Medical Isotopes Production Project. 
However, the PBF safety analysis report (SAR) is outdated and does not contain sufficient information on 
radiological emissions associated with the design basis accidents evaluated in the document. Based on 
information contained in the PBF SAR, a coolant flow blockage in the core leading to overheating and 
fuel element damage was included as a credible design basis accident. This is similar to the type of 
accident evaluated for the Omega West Reactor (OWR) and for which a radionuclide release estimate was 
available. Therefore the OWR release estimate was used to evaluate a similar accident at the PBF and 
also at the Oak Ridge Research Reactor in the absence of more recent analyses specific to those facilities. 
The same releases were not assumed for the ACRR because the power level and core cooling system are 
substantially different from those of the other reactors, and a relatively recent analysis specific to that 
facility was available. The release estimates for all sites were combined with site- and facility-specific 
information (stack parameters, meteorology and location with respect to potential receptors) to estimate 
the consequences to workers and the public from these accidents. 

In addition, the estimated radionuclide releases for fuel damage scenarios (from whatever cause) at OWR 
and ACRR were similar, and use of the OWR scenario to represent emissions from an accident at the PBF 
should bound the consequences of a design basis accident at that facility. Assuming a lower release or 
accident frequency based on the thermal characteristics of PBF fuel might result in a lower risk estimate; 
however, this would not likely change the conclusions reached in the EIS because the accident risk 
associated with operation of any of the facilities is low. 

13 The access point assumed for the PBF facilities is actually a thermal luminescent dosimetry (TLD) 
monitoring station at the area boundary. In the absence of more detailed information, it was assumed for 
purposes of the analysis that a member of the public could gain access to this location. The analyses 

Comments and Responses 2.333 Volume II, MIPP- EIS 



Letter: C073 Author: George A. Freund 

presented in the EIS for consequences at the public access location following accidents at the PBF are 
therefore more conservative (i.e., estimate a higher dose) than if the highway location were chosen. 
However, this would not likely change the conclusions reached in the EIS because the accident risk 
associated with operation of any of the facilities is low. 

14 The Spent Nuclear Fuel Programmatic Environmental Impact Statement (SNF PElS) (DOE 1995b) 
evaluated very different facilities and transportation scenarios from those considered in this document. 
For purposes of this EIS, it would be more important to maintain consistency in analyses among the 
alternatives in order to identify any significant differences among them. To the extent possible, the site
specific information used in this EIS was obtained from the sites or from their published reports, and 
each site had the opportunity to review the EIS before it was issued as a draft. Specific differences in 
methodology and assumptions referred to in the comment were not provided, and therefore cannot be 
addressed individually. However, they would be unlikely to change the overall conclusions in the EIS 
relative to the environmental risks associated with medical isotope production. 

15 Section 5.14 describes the quantities, characteristics and components of waste generated by the medical 
isotope production process (see Table 5-18 and Table 5-19). The fate of highly enriched uranium 
remaining in the target fabrication process stream is also discussed in this section. Highly enriched 
uranium may be recycled using a process developed by DOE, or it may be disposed of along with the 
other process wastes. Inclusion of highly enriched uranium in the solidified process waste is not ex
pected to substantially change the volume or methods by which the waste would be disposed of. The 
waste quantities reported in the EIS summary tables (Table S-2 and Table 3-1) represent the total quantity 
of what would be generated by all activities associated with medical isotope production. The 49 m3 per 
year of low-level radioactive waste reported in these tables for SNL/NM represents the total from target 
fabrication (7m3 per year, Section 5.14.1.1) and target processing (42m3 per year, Section 5.14.1.1). 
The waste activity levels listed in Table B-6 are those assumed for shipping packages that would be 
transported to onsite or offsite waste disposal facilities and do not necessarily correspond to the waste 
activities per drum reported in Section 5.14. 
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Comments and Responses 

Author: Everett Delano and Michael Guerrero 

lAND AND WATER FUND 

February 15, 1996 

Vta Facsimile and u.s. Mail 

Mr. wade Carroll, MrPP-EIS Document Manager 
U.S. Department of Energy 
Office of Isotope Production and Distribution, NE-70 
19901 Germantown Road 
Germantown, Maryland 20874 
Fax: (301) 903-5434 

Re: Draft Environmental Impact Statement Concerning 
Proposed Medical Isotopes Productipn Proiect 

Dear Mr. Carroll: 

The Southwest Organizing Project (·swOP") and the 
Land and Water Fund of the Rockies ("LAW Fund") write 
concerning a proposal by the Department of Energy 
("DOE") to develop medical isotopes at sandia National 

·Laboratories/New Mexico ( "SNL/NM") and r.os Alamos 
National Laboratory ("LANL") and to distribute thol!le 
isotopes to private parties throughout the united 
States (the "proposal" or "project"). While the 
isotopes involved are very important to modern medical 
procedures in the u.s., DOE's proposal involves the 
first significant expenditure of public monies, over 
$50 million per year within the next few years, for 
their production and distribution. 

DOE has prepared a draft Environmental Impact 
Statement ("DEIS") concerning the proposal, dated 
December, 1995. DOE has asked for comments on the 
DEIS, and we have exchanged correspondence concerning 
the date we should submit those comments to you. we 
received a letter from you on February 9 indicating 
that we should provide you comments as soon as 
possible, and based upon that letter, we have done our 
utmost to expedite the process in getting these 
comments to you. We hope that these comments will 
prove helpful and that DOE will proceed cautiously in 
light of the substance of these and other comments 
provided during this period. Based upon a review of 
the information available, we believe that the DEIS ie 
inadequate, in clear disregard of the letter and spirit 
of federal law. 

2260 Baseliee Road ·Suite 200 • Boulder, Colorodo OOJCY.! o (J03) 444·1188 o FAX (J03) 786-8054 
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I. Introduction 

Author: Everett Delano and Michael Guerrero 

DOE has been pursuing aggressively its proposal to develop 
and distribute medical isotopes. During that time, SWOP ~nd the 
LAW Fund have participated at every available oppo4tunity. We 
have provided several comments and suggestions concerning the 
proposal and how DOE might proceed in a sound manner. To date, 
DOE has failed to respond appropriately. 

Approximately one year ago, DOE attempted to bulldoze the 
proposal past all concerned parties in an Environmental 
Assessment ("EA"), despite the project's many significant impacts 
upon the environment. SWOP and the LAW Fund provided substantial 
comments concerning that effort, in the hopes that DOE personnel 
would address the issues involved in this proposal. 

DOE then began to prepare an EIS and invited comments on the 
appropriate "scope" for that review. Again, SWOP and the LAW 
Fund provided extensive input. we suggested, for example, that 
DOE greatly improve its outreach to affected communities, 
particularly to affected communities of color and low-income 
communities. We also suggested that DOE could learn a great deal 
from the EA process the agency had spent time and taxpayer 
dollars pur&uing. Unfo~tunately, DOE has failed to consider our 
counsel. 

Because DOE has not incorporated our previous suggestions 
into the DEIS, many of the comments herein are destined to repeat 
the concerns we have identified previously. In fact, we believe 
we have been forced to repeat our concerns far too often, and it 
is our hope that DOE will take those concerns seriously at this 
stage in the process. we herein incorporate by reference our 
April 28, 1995 comments concerning the E~ submitted to Kathleen 
Carlson ( "'SWOP/LAW Fund E~ Comments") and the comments concerning 
the scoping process of Dan Moore, Michael Guerrero, and Everett 
DeLano in Albuquerque, New Mexico on July 31, 1995 (~swOP & LAW 
Fund Seeping Comments"}. We urge you to review those comments 
before DOE proceeds. 

The comments below identify several critical areas: (1} DOE 
i~ attempting to segment this project and its impacts; (2) DOE 
has failed to consider and address reasonable alternatives to the 
project; (3) DOE has failed to address several foreseeable 
impacts associated with the proposal; and, (4) DOE continues to 
ignore mandated requirements concerning Environmental Justice. 1 

Additionally, DOE has failed to comply with mandated 
requirements for public participation. DOE is required to ensure 
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II. The DEIS Illegally Segments the Proposal From Other DOE 
Actions and Related Impacts 

The National Environmental Policy Act, 42 u.s.c. section 
4321 et seq, {"NEPA"), requires that "[pJroposals or parts of 
proposals which are xelated to each other closely enough to be, 
in effect, a single course of action shall be evaluated in a 
single impact statement." 40 C.F.R. section 1502.4(a). DOE has 
isolated the effects of this proposal, as discussed in more 
detail below, such that the DEIS fails almost entirely to 
consider the substantial issues of waste management and 
minimization that should be associated with such a significant 
project. The almost full-time operation of the nuclear reactor 
at SNL/NM will produce significantly more waste, hazardous and 
radioactive, than has been produced at the facility previously. 

Despite this situation, DOE has segregated issues of waste 
management and waste transportation, as if production of medical 
isotopes is somehow divorced from the handling of that 
production's byproducts. DOE acknowledges at least three 
different environmenta~ reviews related to various aspects of 
waste management and transportation, DEIS at 1.4, yet it fails to 
consider how decisions in those areas relate to or could affect a 
decision on the proposal at hand. 

III. The DEIS Fails to Provide For considerations of Several 
Reasonable Alternatives 

An agency's analysis of alternatives is supposed to be the 
heart of an EIS. 40 C.F.R. section 1502.14. Among other thinqs, 
agencies are required to do the following: 

(a) rigorously explore and objectively evaluate all 
reasonable alternatives •••• ; 
(b) devote substantial treatment to each alternative 
considered in detail including the proposed action so that 
reviewers may evaluate their comparative merits; and, 
(c) include reasonable alternatives not within the 

an open and adequate consideration of the issues involved in the 
proposal. See e.g., 40 C.F.R. section 1503.l(a}(4). Essential 
under this scheme is an aggressive effort to involve affected 
individuals and communities in early and substantive discussions. 
These requirements are discussed in the SWOP/LAW Fund EA letter, 
as are additional requirements imposed by Executive order 12B9B. 
Unfortunately, DOE has failed to involve affected stakeholders, 
proceeding instead to pursue minimal and inadequate public 
involvement. 
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jurisdiction of the lead agency. 

The Alternatives Analysis in the DEIS addresses two basic 
scenarios: •no action" and production at an existing DOE 
facility. The DEIS dismisses the "no action" alternative, 
discussing uncertainties associated with the private, and 
possibly foreign, production and distribution of medical 
isotopes. It continues by addressing four different options for 
large-scale (30' or more of the entire u.s. demand) DOE 
production: (1) the proposal at SNL/NM and LANL; (2) production 
at the Omega West Reactor at LANL; (3) production at Oak Ridge 
National Laboratory; and, (4) production at Idaho National 
Engineering Laboratory. Clearly, these are not the only 
reasonable alternatives. 

The DEIS discusses briefly, but does not analy~e, three 
additional scenarios: (1) production at other federal 
facilitiee; (2) production at university reactors in the U.S.; 
and, (3) public/private production options. Its analysis fails 
to account for DOE's own report of August of 1994, the National 
Isotope Strategy, which established a preference for private 
production or a joint public/private venture to produce and 
distribute medical isotopes. Indeed, this strategy is consistent 
with efforts at other levels of the federal government to avoid 
"corporate welfare." 

Nevertheless, DOE has failed to follow through on this 
8trategy by providing the analysis in the DEIS necessary to give 
such ventures their appropriate consideration. For example, the 
o:e:IS rne!'lticns one proposal from Isotopes u.S.A., "a not-for
profit corporation dedicated to education, research, and other 
scientific purposes relevant to the production and use of stable 
and radioactive isotopes." DEIS at 3.62. Contrary to NEPA's 
clear requirements, the DEIS fails to analyze this alternative, 
dismissing it as a "management, not a production concept." Is;l._ 
It should be quite clear to those considering medical isotope 
availability that management concepts and issues are important 
and necessary considerations. 

Similarly, the DE~S. although mentioning possible advantages 
associated with alternative production methods and alternative 
producers (such as in the critical area of radioactive waste 
minimization), fails to analy2e those approaches. For example, 
the DEIS fails to analyze any of the following reasonable 
alternatives: 

• DOE and/or other agency assistance to proceed with 
development of the Medical Isotope Production Reactor; 
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• DOE and/or other agency assistance to proceed with 
development of small linear reactors to produce Tc-99m; 

• DOE and/or other agency assistance to proceed with 
construction and commiasioning of additional reactors in 
Canada; 

• DOE and/or other agency assistance to proceed with 
development of backup supply availability from Nordion's 
acquisition of assets of the Ynstitute National des Radio
elements ( "IRE" ) ; 

• DOE and/or other agency assistance to proceed with Federal 
Drug Administration t•FDA"} approval of direct IRE supplies 
to u.s. markets; 

• DOE and/or other agency assistance to proceed with assurance 
and/or development of sufficient transportation arrangements 
for shipments from IRE; 

• DOE and/or other agency assistance to proceed with 
development of several sources of supply such that no one 
source should ever involve 100\ of u.s. market need: 

• DOE and/or other agency assistance to proceed with FDA 
approval of supplies from Mallinckrodt Medical; and, 

• DOE and/or other agency assistance to proceed with 
development of backup supply availability from European 
production sources. 

Each of these reasonable alternatives should have been 
considered, though some may be outside POE's iuriediction. 40 
C.F.R. section 1502.14(c}. The DEIS fails entirely to give tbe 
sort of reasoned analysis necessary for an informed decision. 

IV. The DEIS Fails to Discuss several Possible and LikelY 
Effects of the Proposed Proiect 

NEPA requires agencies to discuss the following: 

the environmental impacts of the alternatives including 
the proposed action, any adverse environmental effects 
which cannot be avoided should the proposal be 
implemented, the relationship between short-term uses 
of man's environment and the maintenance and 
enhancement of long-term productivity, and any 
irreversible or irretrievable commitments of resources 
which would be involved in the proposal should it be 
implemented. 
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~ section 1502.16. That discussion must include. among other 
thinga: 

(a) Direct effects and their significance: 
(b) Indirect effect& and their significance; 
(c) Poasib~e conflicts between the proposed action and the 
objectives of Fadera~, regional, State, and local (and in 
the case of a reservation, Indian tribe) land use plans, 
po~icies and controls for the area concerned; and, 
(d) The environmental effects of alternatives 
including the proposed action. 

ML.. Effects, Ulied synonymously with "impacts," are defined to 
include: •ecological ••• ,aesthetic, historic, cultural, 
economic, social, or hea1th, whether direct, indirect, or 
cumulative.• ~section 1508.8. 

A practical consideration of DOE's proposal should entail. 
at a minimum, a discussion of several prominent environmental 
effects. A review of the records at past DOE operations and at 
other nuclear reactors would indicate that this is a reasonable 
place to begin an analyaia of environmental consequences. 
Unfortunately, the DEIS addresses these and other effects in a 
cursory and incomplete manner, or it fails to addrelis them at 
all. 

several effects are likely from the generation, storage, 
transport, and disposal of significant levels and kinds of waste. 
These wastes include "high-level" radioactive waste (spent 
nuclear fuel), liquid "low-level" radioactive waste, so~id "low
level• radioactive waste, and ".incidental mixed waste." The 
proposal would entail a si.gnificant increase in the generation of 
the moat hazardous of these wastes, spent nuclear fuel. The 
DEXS, however, fails to consider the impacts associated with the 
storage of such wastes, dismis&ing such issues by asserting that 
significant additional storage capacity ~ be created on-site 
at SNL/NM and by asserting that decisions about the ultimate 
disposal of these wastes will be made through a different DOE 
NEPA process. ~ Section II above. 

Again, the DEIS has failed to address the issues raised by 
several commentators during the EA process. These comments 
raised a number of effects the DEA failed to discuss, and many of 
the aame effects were neglected in the DEIS. DOE should 
consider, amon9 others, comments submitted during the EA process 
of the following parties: Letter to Kathy Carlson, DOE, from Dr. 
Gedi Cibaa, New Mexico Environment Department (April 20, 1995); 
Letter to Xathy Carlson, DOE, from or. Gedi Cibas, New Mexico 
Environment Department (March 17, 1995) ("NMED letter I"); and, 
Latter to Kathy carlson, DOE, from James N. Paglieri (March 6, 
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1995). These letters are incorporated herein by reference. 

Furthermore, the DElS tries to dance over an alarming aspect 
of the proposal -- DOE maY not be able to sell the medical 
isotopes it produces and will be forced tc dispose of those 
Lsotopes as waste. Xn other words, DOE will be ependinq 
significant taxpayer monies and generating signi~icant1y more 
waste in order to produce isotopes that will themselves be 
treated as radioactive wastel The DEiS avoids this unpleasant 
detail, and its consummate effects upon the human environment, 
treating the prospect a& if ~t were an inevitable aspect of 
government doing business in the private marketplace. 

Additionally, the DEIS fails to address and consider the 
economic effecte of the project. For example, the DEIS contains 
two, remarkably different tables projecting cost estimates, ~ 
DEXS at 5.4, Table 5-l & ~ at 5.100, Table 5-52, with no 
substantive discussion of their relation to each other. The DEZS· 
provides no discussion of the effects that these heavy 
expenditures, $226 million in four years (according to Table 5-
l), are likely to have upon the private production of medical 
isotopes. 2 It also fails to consider how these expenditure& may 
af~ect future costs associated with waste management and disposal 
for privat.e parties. 

The DErs fails to consider many other reasonably foreseeable 
effects, including the following: 

• 

• 

effects related to current restrictions at the Nevada Test 
Site concerning the disposal of non-defense-related low
level radioactive waste, including effects associated with 
possible changes in operations and procedures at one or more 
DOE sites, ~ ~. Memorandum from George X. Lasker, DOE, 
ALbuquerque Operations Office to Marilyn S. Bange (January 
25, 1995) (appended hereto as Attachment 1) ("The most 
recent projections indicate that the [low-level radioactive 
waste] generated from the [isotope project] will range from 
72 to 127 drums per year, which likely will exceed the total 
annual yolume of rlow-level radioactive wastel generated at 
SNL/NM•) (emphasis added}; 

effects associated with a lack of federal EPA standards ~or 
radiation exposure to members of the public as a result of 

This failure relates to the DErs·s failure to consider 
several reasonable alternatives, since alternatives involving 
private producers or joint ventures would have very different 
economic effects. 
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the storage and management of spent nuclear fuel at many DOE 
aites, including SNL/NM, ~ 40 C.F.R. part 191: 

• cumulative effects associated with the generat~cn, handling, 
storage, transportation, and disposal of radioactive, 
hazardous and non-ha~ardoua wastes at SNL/NM and LAKL; 

• 

• 

• 

• 

effects associated witb the use of highly enriched uranium 
(•REU") in the Annular core Research Reactor at SNL/NM 
(Table 5-l~ discusses wastes associated with spent nuclear 
fuel assuming the use of low-enriched uranium ("LEU") , DEIS 
at 5.40, yet the proposal involves the use of 170 HEU 
beryllium oxide fuel elements, ~at 3.16}; 

effects associated with DOE's past difficulties in waste 
storage and management, includinq several past citations fer 
violations of hazardous waste storage and handling 
reguirements at SNL/NM and LANL; 

predictable effects, instead of reliance upon projections 
and modeling, related to similar operations at other 
facilities, including the Cintichem facility which has 
provided the license to DOE for its current proposal and 
which has had problematic past incidents and accidents, ~ 
BWOP/LAW Fund BA letter at 8; 

effects associated with the storage and handlinq of uranium-
235 af:. LANL; 

• e~~ects associated with emissions to air from the management 
and storage of wastes; 

• e~fects associated with emissions to water (the DEIS 
diamissea any possibi~ity of such releases, DEIS at 5.12, 
5.23 ' 5.44), despite the release of 30,000 gallons of 
contaminated effluent into a local drinking water supply 
from the Cintichem facility during ita operation as a 
producer of medical isotopes, ~our EA letter at 8, and 
the release of cooling water spills and other spills at 
several DOE facilities, see NMED ~etter I at 3; 

• effects associated with water use downstream from SNL/NM, 
including effects upon members of the Isleta Pueblo and 
restrictions imposed by the City of ~uquerque, ~ 40 
c.F.R. section 1502.16(c); 

• cumulative effects upon particular populations, such as 
exposed workers who alao live nearby and eat locally grown 
produce; 
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• 

• 

effects unrelated to cancer, such as immediate deaths, 
short-term health effects such as nausea or loss of 
appetite, and long-term effects such as genetic harms (the 
DEIS dismisses consideration of non-cancer effects because, 
it claims, many of theiie "would occur at lower rates" than 
cancer, DEIS at 5.7), despite the fact that these and other 
effects are very germane to human health and the 
environment; 

cumulative effects associated with operations, accidents, 
transportation, waste management and storage, air quality, 
and other factors (the DEIS inadequately discusses 
"cumulative impacts," merely summarizing the discussion from 
five previous sections, DEIS at 5,73-5.79)f 

• cumulative effects to workers and others from past exposures 
from DOE activities and from exposures to other sources, 
despite the fact that the project will involve a ten-fold 
increase in radiation doses to workers, DEIS at 5.74; and, 

• 

v. 

predictable effects, instead of reliance upon projections 
and modeling, associated with current rates of 
transportation accidents and incidents f~om similar 
operations and fro~ available information concerning New 
Mexico highways. 

The DEIS Fails Entirely to Address Considerations of 
Environmental Justice At All Levels 

we are perplexed by the OEIS's trite dismissa1 of 
Environmental Justice considerations. We believe that our 
repeated admonitions to DOE on the subject have been ignored 
entirely. DOE'S utter failure to be guided by its own materials 
and by the materials of other agencies strains credulity. 

We have segregated discussion of Environmental Justice in 
these comments because it is an essential element of the NEPA 
process and because to do otherwise would have meant that we were 
discussing such issue$ within the context of each of our other 
comments. Environmental Justice considerations are necessarily a 
part of each element of the EIS analysis. NEPA and Executive 
Order 12898 are clear in this regard -- whether the agency is 
considering alternatives, impacts, or other aspects of a 
proposal, it must address their relationships to communities of 
color and low-income communities. DOE should not segregate its 
consideration of Environmental Justice. 

We have discussed previously how DOE's own guidance, u.s. 
DOE Environmental Justice Strategy {April, 1995) and u.s. DOE 
Effective Public Participation under [NEPA} (December, 1994), 
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describe several practical steps DOE must take in implementing 
federal law. ~ SWOP/LAW Fund EA letter and SWOP & LAW Fund 
Scopinq Comments. These and other available materials should 
prove adequate to assist the preparers of the EIS, and there are 
certainly DOE and other personnel available to assist. 

While we have identified numerous inadequacies in the DEIS, 
perhaps none are as stark as its utter disregard of Environmental 
Justice considerations. All of the issues discussed above should 
have been analyzed in the context of such considerations. The 
DEIS's circular maps, DEIS at 5.82-5.99, are useless. For no 
other environmental considerations has DOE relied upon an 
arbitrary "zone" taken entirely out of context of such relevant 
factors as land use, human behavior, possible exposure routes, 
and susceptibility. 

Amonq other things, the DEIS failed to address the 
following: 

• communities of color are significantly more likely to live 
in "hot spots," locations lllith greater possibilities for 
harmful e~posure, despite several studies demonstrating th~a 
situation; 

• ~orkers of color are significantly more likely to be exposed 
to harm£ul substances (DOE's own report of June, 1981 
revealed this potential for workers at SNL/NH); 

• transportation impacts from the proposal are more likely to 
affect the several Native American Pueblos along the 
transportation routes (the DEIS dismieses these 
considerations, claiming that its previous analysis had 
revealed no significant affects associated with 
transportation, yet it fails to consider how Pueblo 
residents might be affected in ways different from other 
populations ) ; 

• disproportionate effects associated with the disposal of 
wastes upon Native American lands and communities; 

• disproportionate effects experienced by certain communities 
of color upon nearby lands and crops; and, 

• disproportionate effects associated with limited access by 
many people of color to procedures involving medical 
isotopes. 

VJ:. Conclusion 

we have identified numerous inadequacies in the DEIS. We 
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urge DOE to proceed cautiously and to comply with the letter and 
the spirit of NEPA. In doing so 1 the true effects of the medical 
isotope project should be clearly defined. 

Thank you for your consideration of these comments. Please 
call us at the numbers listed below if you wish to discuss them. 

Enclosure 

UM 
Everett DeLano 
Land and Water Fund 
(619) 299-4484 

Michael Guerrero 
Southwest Organizing Project 
{ 505) 247-8832 
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UnHed States Government Department of Energy 

memorandum Albuquerque Operations Office 
Kirtland Area Office 

-..a': 

'I'Ol 

a2.sa 
KAO:ESHCB:TPP 

Request for Exemption to Dispose of Non-Defense, low~Level Waste at NeviKia 
Test Site 

Marilyn S. Bunge, WMD, AL 

On June 3, 1994, a memorandum was transmitted to you requesting an 
exemption to dispose of non-defense, !ow-level waste (LLW) at the Nevada Test 
Site (NTS). This exemption was requested due the new non-defense Isotope 
Production Program {IPP) being pursued by Sandia National Laboratories, New 
Mextco (SNLJNMl for the production of rsdlopharmaceutlcals. Subsequently, 
your office forwarded this request to DOEIHO, ancl in response the attached 
SePtember 29, 1994, memorandum was received from Jill E. lytle, EM-351. 

The attached letter states, " .•. the Sandia National Laboratories, and all other AL 
sites, will continue to be designated as defense waste generators for the 
purpose of disposing LLW at the NTS, as long as the amount of non-defense 
generated LLW is small in relatiOI'I to the site's total LLW generation. • 
Subsequent discussions with your staff indicated that as long as SNUNM did not 
exceed 501)fa generation of non-defense LLW with respect to the total amount of 
LLW generated at the site, SNl/NM would be allowed to ship IPP LLW to NTS 
for disposal. 

The most recent projections Indicate that the LLW generated from the IPP will 
range from 72 to 127 drums per year, which likely will exceed the total annual 
volume of llW generated at SNL/NM, except possibly during a few years of 
significam ER and D&D field work. There are many variables In SNUNM's future 
llW projections, such as the tuncllng rate tor ER cleanup and the percem of 
national medical Isotope requirements to be supplied by SNL/NM, that prevent 
assurance that the 50% requirement can be met every year. 

Due to the high visibility and priority of the IPP, it is crucial thet essurancQ be 
made that LLW generated by this program have the NTS as a certain disposal 
option, or that other federal or commercial options be secured. Hence. I am 
requesting further assurance from your office and/or DOE/HQ to be certain that 
the llW resulting from the IPP can be appropriately managed. 
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Martryn S. Bange 2 

Any assistance you can provide in resotution of this issue Is appreciated. If you 
have any questions or require additional information, please contact Ted Pietrok 
of my staff at 505-845·5649. 

Attachment 

cc w/attachment: 
T, Wallace, KAO 
J. Retelle, KAO 
J. Orban, WMD 
M. McDonafd, MS 1143. SNL/NM 
T. Blejwas. MS 1315, 
J. Guth, MS 1303, SNlfNM 
E. Conway, MS 1310, SNL/NM 
M. Lucas, MS 1303, SNL/NM 
A. Seylar, MS 1303, SNLINM 

Ji:..1.·/::.tfL 
Assistant Ares Manager 
Environment, Safety, and Health 
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Responses to Comment Letter C07 4 

As shown in Section 5.22 of the EIS, the estimated costs to prepare the facilities at the alternative sites for 
medical isotope production range from about $17 million to $21 million. Annual operating costs of the 
alternatives range from about $8 million to $13 million, but could be offset by revenues from isotope sales. 

2 If a project does not clearly require an EIS but cannot be categorically excluded from further NEPA review, 
an environmental assessment is prepared. DOE's approach for the environmental assessment gave all 
interested parties a chance to review the proposed action and its impacts before it was approved. This 
approach is used to help the agency determine whether a project is significant enough in its scope and 
potential impacts to warrant the preparation of an EIS. In this instance, the Department responded to the 
results of the environmental assessment and to the public's comments and decided to prepare an EIS. 

3 NEPA regulations require that public input be solicited at two points during the EIS process. Specifically, 
the Department is required to hold at least one scoping meeting before preparing the Draft EIS and one 
hearing to obtain public comment on the draft. Throughout the EIS process for the proposed Medical 
Isotopes Production Project, the Department has maintained an open channel of communication with 
members of potentially affected groups and other interested parties. The Public Participation and Outreach 
section (Section 1.4) highlights the range of outreach efforts in which the Department's project representa
tives have engaged to ensure that a full exchange of information has been achieved with the public. The 
Department held eight scoping meetings and eight public hearings. In addition, the Department has held 
numerous informal meetings and conference calls with the most interested stakeholders. A one-on-one 
meeting and a conference call were held with representatives of the SouthWest Organizing Project (SWOP) 
prior to the Department's decision to proceed with an EIS. SWOP representatives were also invited to an 
informal meeting following the release of the Draft EIS. The Department believes that it has allowed 
stakeholders ample opportunity to participate in the NEPA process. 

4 Comments on the environmental assessment were considered in determining whether to prepare an EIS or 
issue a Finding of No Significant Impact (FONSI). The comments received during the scoping period were 
incorporated and responded to in the Implementation Plan and were reflected in the scope and content of 
the Draft EIS. 

5 See response to comment C074-3 above. 

6 Section 5 of the EIS discusses the potential impacts of the operation of the facilities during the proposed 
Medical Isotopes Production Project. Current resource use and waste generation were identified and 
compared with anticipated resource use (see Section 5.13) and waste generation (see Section 5.14). 
Potential impacts from this use and generation were then identified. 

The potential impacts of the transportation of wastes are evaluated in Section 5.11. The EIS includes all 
aspects of the proposed program as well as potential cumulative impacts. Section 1 of the EIS identifies 
programs and proposed actions that are related to but not dependent upon the proposed action of the EIS. 
Changes in the proposed actions described in the related NEPA documentation section might require a 
modification to the proposed action in the EIS (for example, see discussion of waste management practices, 
in Section 3.3.4.8). If the modification required had not been anticipated and included in this EIS, supple
mental analysis might be required. 
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7 The Department considered a full range of alternatives to meet the stated purpose and need. During the 
scoping process, public input was received to assist the Department in identifying a reasonable range of 
alternatives. Proposed alternatives were presented at the public meetings. Based upon public input and a 
diligent search and analysis, the Department revised the range of reasonable alternatives it analyzed in the 
EIS. 

8 The three scenarios listed were subjected to a preliminary analysis and were found to be unable to meet 
the purpose of and need for the proposed project. Therefore, these alternatives were considered but 
eliminated from detailed analysis for the reasons identified in Section 3.4 of the EIS. 

The Department would prefer that the private sector assume responsibility for ensuring that a reliable 
supply of Mo-99 is available to the U.S. medical community; however, private industry has thus far been 
unwilling to do so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If 
private industry is able to ensure a reliable supply of Mo-99 on its own, the Department could phase out 
its production activities. 

Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The National Isotope Strategy states that DOE would consider 
privatization of its facilities if, by such an action, isotope production and delivery would be enhanced. 
The process of privatization is not part of this proposed action. The Department published a Notice for 
Expression of Interest in the Federal Register in December 1995 to solicit concepts from private industry 
for privatization of DOE isotope activities. Businesses interested in pursuing Mo-99 production have 
been invited to respond to this solicitation. If the Department decides to implement the action proposed in 
this EIS and if concepts on privatization of Mo-99 production received from the private sector are 
promising, DOE would proceed with a request for proposals to facilitate privatization on a competitive 
basis. 

9 The process by which DOE determined the alternatives to be analyzed in detail is discussed above. 
DOE's position on involvement of the private sector is also discussed in the above response and in 
Section 2.1. 

DOE did not regard the concepts of the Medical Isotope Production Reactor and small linear accelerators 
as capable of addressing the near-term vulnerability of Mo-99 supply. Nor did DOE believe that issues 
related to the construction and commissioning of additional reactors in Canada and development of a 
backup supply through Nordion's acquisition of assets of the Institute National des Radio-Elements (IRE) 
to be in the purview of DOE or within the scope of this EIS. Furthermore, such alternatives would be 
further subsidizing a single source, and thus contrary to DOE's objectives. 

Federal assistance for sufficient transportation arrangements for shipments from IRE is not necessary; 
sufficient transportation casks are available for the limited quantities IRE could supply (see Section 3.2.2). 

The establishment of several sources of supply does not meet the facility needs set forth in Section 3.1. 
Since only a relatively small (4 to 10 MW) reactor is required to meet 100% of the U.S. demand for 
Mo-99 and DOE is proposing this action as a backup rather than the primary supply, the use of multiple 
facilities would introduce unnecessary infrastructure requirements and additional costs. 
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Mallinckrodt Medical does not need DOE assistance to obtain FDA approval of the isotopes they produce 
in the Netherlands. Even after Mallinckrodt obtained necessary approval, it would not have the capability 
to satisfy the U.S. need for a backup supply. The discussion in Section 3.2.2 ofMallinckrodt's Mo-99 
produciton initiative has been updated. 

DOE assistance with the development of backup supply from European production sources would not meet 
the purpose and need for the proposed action. As discussed in Section 3.2.2, foreign sources do not have 
the excess capacity to provide 100% of the U.S. demand for Mo-99 in a backup capacity. 

10 DOE believes the EIS addresses all required and significant types of environmental impacts associated 
with the proposed Medical Isotopes Production Project. Adverse environmental impacts that cannot be 
avoided, the relationship between short-term uses of the environment and maintenance of long-term 
productivity, and irreversible or irretrievable commitment of resources are discussed in Sections 5.17-
5.19 of the EIS. Direct, indirect (secondary), and cumulative impacts of the proposed action and each 
alternative are described in Sections 5.2- 5.16, 5.21, and 5.22 of the EIS, including impacts on ecological, 
aesthetic, historic, cultural, and socio-economic resources, as well as land use and human health. 

In keeping with its efforts to streamline the NEPA process and minimize costs, DOE has presented the 
various types of consequences at a level of detail appropriate to the potential magnitude of the impact. For 
example, more extensive analyses are presented for air quality, facility accidents, waste management, and 
transportation, which are the areas where impacts could occur. Historic experience with the DOE facilities 
involved, or with similar facilities, was used to the extent possible in estimating these impacts. Many other 
types of impacts, such as those on land use, aesthetic resources, historic resources, and ecological re
sources, would be minimal to nonexistent because all alternatives propose to use existing facilities with 
relatively minor modification. Consequences to these resources are described in less detail because of 
their relatively lower potential for significance. 

11 Storage and disposal of wastes and spent nuclear fuel from the proposed EIS alternatives have been or will 
be addressed by other NEPA documents such as those for the proposed waste disposal facilities and DOE's 
programmatic EIS for management of spent nuclear fuel (SNF PElS). The SNF PElS was completed in 
1995 in combination with the Waste Management PElS (DOE 1995a); other potential waste storage sites 
such as the Nevada Test Site (NTS) and LANL are in the process of planning or preparing site-wide EIS 
documents that will address future waste management activities. 

The quantities of either mixed waste, low-level radioactive waste, or spent fuel generated by the Medical 
Isotopes Production Project would be small compared to the total quantities of those materials managed at 
the receiving sites. For example, the quantities of low-level radioactive waste that would be generated 
under the alternatives in this EIS amount to 20-80 m3/yr, compared with the total volume of such waste 
managed at the potential receiving sites- 150,000 m3 at INEL, 220,000 m3 at LANL, and 460,000 m3 at 
NTS (DOE 1994b). Management of all radioactive wastes at the INEL was estimated to result in cumula
tive doses over a I 0-year period of 1 to 8 mrem to a maximally exposed member of the public, and 4 to 35 
person-rem to the population within 80 km of the site, depending on the options chosen for treatment and 
storage (DOE 1995j). Because it would require minimal additional treatment or packaging, the small 
incremental quantity of waste generated by the alternatives in this EIS would not be expected to increase 
the total impacts from radioactive waste management at any receiving location. 
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Generation of spent fuel by the proposed Medical Isotopes Production Project amounts to, at most, a few 
kilograms per year even at production levels sufficient to meet 100% of the U.S. demand for Mo-99. 
Immediately after removal from the reactor at the production site, spent nuclear fuel (SNF) would require 
temporary on site storage because of heat generation in the fuel elements. The intent of the analysis in this 
EIS was not to imply that spent fuel would necessarily be left at these sites for an extended period, but to 
assure that the candidate isotope production sites could safely manage it during the onsite storage time. 
After suitable cooling period to provide for safer handling and transport, the spent fuel could be shipped 
offsite for storage in accordance with the 1995 Record of Decision for the SNF PElS either at INEL or 
Savannah River (SRS). The timing and logistics of the transportation would be subject to arrangements 
between the shipping and receiving sites. 

The consequences of transport and storage of spent fuel were evaluated in the SNF PElS. The analysis in 
that document predicted no accidental or latent cancer fatalities resulting from all transportation of DOE
managed fuel in the preferred alternative (DOE 1995b, Volume 1, Appendix 1). Storage of the fuel at 
either INEL or SRS would likewise be associated with very small doses to the public -less than 
0.01 mrem/yr to the maximally exposed individual and less than 0.2 person-rem to the offsite population 
(DOE 1995b, Volume 1, Appendices B and C). Compared to the total quantities of SNF managed at 
DOE's designated regional management facilities, which amounts to several hundred metric tons, the 
kilogram quantities that would be generated under the proposed action would not substantially increase the 
risks at these sites. 

12 Comments on the Environmental Assessment were considered in determining whether to prepare an EIS 
or issue a Finding of No Significant Impact (FONSI). 

13 If the Department decides to pursue this project, it would only produce Mo-99 at full capacity in the event 
of a Mo-99 supply shortage. At all other times, it would operate under its normal backup mode and would 
only produce enough Mo-99 to maintain the capabilities of the facilities and staff to respond to a Mo-99 
shortage. 

In this backup mode, the Department would attempt to sell all of the Mo-99 and related isotopes (xenon-
133 and iodine-131) that it produced. There may be times, however, when the Department would be 
unable to sell all of the isotopes and would have to dispose of them as waste. IfMo-99, iodine-131, and 
xenon-133 were disposed of as waste, they would not add substantially to the volume, activity, or cost of 
waste disposed. All are short-lived radionuclides that decay to nonradioactive or very low-activity 
isotopes, and could be incorporated into the normal process waste streams. The waste generation figures 
presented in Section 5.14 take into account the potential need to dispose of unsold isotopes. The EIS is 
forthcoming about this possibility, and the analyses of waste generation impacts in the EIS take this 
possibility fully into account. 

14 Table 5-l and Table 5-52 provide the same information in different formats required by the respective 
analyses. Because regional socioeconomic effects depend upon the rate of local spending and employ
ment, as well as the total amount spent, Table 5-1 allocates the remaining total investment to complete the 
project (shown by facility, but not by year in Table 5-52) across the construction years discussed in the 
schedule for each alternative site. Annual operations expenditures and employment (shown in Table 5-52 
by facility) are also shown (in Table 5-1) for those years in which they would occur if the facilities were 
operated to produce 100% of U.S. national demand for Mo-99. For some alternatives, construction and 
operations activities overlap in some years. 
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The commentor appears to have misread Table 5-1. In no alternative did the costs over 4 years reach 
$226 million. In the table, the highest construction expenditure was $21 million, the lowest $17.2 
million, consistent with Table 5-52. Annual operations costs range from $12.8 million down to $8.4 
million. Expenditures during particular years are a mix of construction and operations costs, reflecting 
the special schedule conditions at each site: for example, operations labor would come on earlier with the 
SNL/NM alternative, and its 4 years of expenditures account for about 1 extra operating year. 

DOE plans to sell the Mo-99 at prevailing world market prices; thus, the costs incurred may or may not 
be fully recovered, depending on the level of demand. Full recovery of operating costs is anticipated at 
about 30% to 40% of U.S. demand. In any case, the expenditures shown in Table 5-1 are not expected to 
adversely affect private production of medical isotopes. Private costs for waste management and disposal 
are not expected to be affected. 

15 The NTS has issued a draft site-wide EIS which includes waste that would be generated from the Medical 
Isotopes Production Project. The Department believes that any uncertainty surrounding the NTS's ability 
to accept the waste from the proposed project is sufficiently small that there will not be an impact on the 
project. 

16 Effects of DOE operations, including interim storage of SNF, are subject to the requirements of both EPA 
and DOE regulations. For example, fuel storage facilities would be required to demonstrate compliance 
with EPA regulations for atmospheric radionuclide releases in 40 CFR 61 and protection of groundwater 
in 40 CFR 141. DOE regulations in 10 CFR 835 and proposed 10 CFR 834 (expected to be finalized in 
1996 and currently implemented as DOE orders) would govern radiation protection of workers, the 
public, and the environment. The regulation in 40 CFR 191 applies only to ultimate disposal of high
level radioactive waste and spent nuclear fuel, which is the subject of ongoing discussions between EPA, 
DOE, and the U.S. Nuclear Regulatory Commission. 

Management of DOE's spent nuclear fuel over the next 40 years would be in accordance with the Record 
of Decision for DOE's programmatic EIS on spent nuclear fuel management (SNF PElS). This decision 
designates regional storage and management facilities for different types of spent nuclear fuel, to be 
located at the INEL, the SRS, or the Hanford site. The programmatic EIS evaluated the impacts associ
ated with spent fuel transportation to, and storage at, these regional facilities until the Federal agencies 
issue revised regulations and a decision is made regarding its ultimate disposition. 

-Waste management activities are either included in Section 5 of the EIS or are covered by NEPA 
documentation for waste disposal facilities at the receiving sites. The cumulative impacts associated with 
waste management are not expected to exceed those discussed in Section 5.16 of the EIS. As indicated in 
that section, the quantities of wastes generated by the EIS alternatives are small compared to the total 
quantities of these materials managed by DOE at the receiving facilities. 

-Management of spent nuclear fuel (discussed above) would apply equally to highly enriched uranium 
and low enriched uranium fuel. The quantities of spent fuel generated were based on use of low enriched 
uranium in the reactors because this estimate bounds the analysis; the quantities of spent fuel would be 
smaller than those presented in the EIS if highly enriched uranium were used. 
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- The cumulative effects of the EIS alternatives and past actions by DOE or others, to the extent that they 
have ongoing impacts, are considered in Section 5.16 of the EIS. Any future waste disposal activities 
would be subject to review and permitting by appropriate agencies and would be conducted in accordance 
with applicable Federal, state, and local regulations. 

- Impacts of activities associated with the proposed alternatives are in large part based on past experience 
with the specific facilities considered at each site or on similar facilities, including the Cintichem facili
ties. The modeling conducted for the EIS accounts for these potential impacts using site-specific data 
appropriate to each location where the medical isotope project could be implemented. 

17 A substantial amount of uranium-235 generated as a result of prior activities is currently in storage at 
LANL. Because of the nature of the target fabrication operations and the small quantities of material 
involved, fabrication of targets containing uranium-235 at LANL is not expected to result in environmen
tal impacts that would be measurably greater than those now occurring from site operations. These 
impacts are described in Sections 4 and 5 of the EIS. 

18 Management of radioactive waste at the alternative sites is bounded by the impacts evaluated for the 
processing facilities in this EIS or is included in NEPA documentation for the ultimate disposal facilities. 
Because the wastes would be solidified and packaged in sealed containers before removal from the 
processing facility, air emissions resulting from waste disposal activities would not be expected to 
contribute measurably to offsite consequences. 

Releases of water by the Cintichem facility would not necessarily imply that such releases would occur, or 
would even be possible, at DOE production facilities because of the different design features of these 
facilities. For example, modifications to the Annular Core Research Reactor would provide containment 
of any potential overflow from the reactor cooling system. Other parts of the reactor cooling system, such 
as the cooling towers, are isolated from the reactor core cooling loop and would not be contaminated 
under normal conditions. Any accidental leakage between the systems that could result in environmental 
releases would have consequences substantially lower than the types of accidents evaluated in the EIS, as 
indicated by the minimal impacts associated with the liquid release accident at LANL (see Section 
5.15.2.3). Liquid wastes would be solidified before disposal, which would take place in approved 
disposal facilities that meet applicable Federal, state, and local regulations. None of these systems would 
result in routine release of liquid effluents to the environment, other than normal sanitary wastes, and 
there would be no anticipated impacts on the Isleta Pueblo, the City of Albuquerque, or any other 
downstream population. 

19 The maximum radiological impact to an individual who happens to be a DOE worker and a nearby 
resident would amount to the sum of the doses presented in the EIS for the offsite maximally exposed 
individual, and the maximum occupational dose to an individual worker. The maximum occupational 
dose to any DOE worker is limited by law to 5 rernlyear. This limit is administratively controlled to 
lower levels, typically 500 mrernlyear at many DOE sites including SNL/NM, although most workers 
receive much lower than the maximum dose. The dose from environmental exposure at a nearby resi
dence would be less than 0.2 mrernlyear for any alternative considered in the EIS. 

20 The consequences of the actions proposed in the EIS would not be expected to result in any cancer 
fatalities as a result of radiation exposure or any other emissions to the environment, such as those from 
vehicles. If cancer fatalities would not be expected, neither would one expect to see genetic effects or 
other consequences that occur at lower rates for comparable levels of exposure. The intent of the EIS was 
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not to dismiss these other types of effects as insignificant, but to use the most prevalent type of effect
cancer fatalities - as an indicator of the level of consequences that might be expected. As the EIS 
analysis demonstrates, no observable health effects of any type would be anticipated from implementation 
of medical isotope production under any of the alternatives. 

Short-term effects, such as acute deaths, nausea, or other indicators of high-level radiation exposure, 
would only be expected in the event of a severe accident and would likely only affect a small number of 
directly involved onsite workers at most. Environmental exposures resulting from routine operations, or 
from all but the most severe (and low probability) accidents, would not produce these types of affects in 
any member of the surrounding population. The maximum reasonably foreseeable accident directly 
involving an onsite worker might produce some observable short-term effects (such as temporary 
effects on blood cell counts or fertility), but the estimated exposure level would not be considered life
threatening. 

Effects of current site operations, as well as any planned future activities at the alternative sites, are 
considered in the cumulative impacts section. The nature and consequences of these activities are 
indicated in the text of Section 5.16. 

21 The cumulative impacts ofradionuclide air emissions are discussed in Section 5.16 in terms of current 
and anticipated future operations at the alternative sites. The cumulative impacts of air emissions 
compared to past operations would depend on the types of activities that have historically been conducted 
at each site. For sites such as SNL/NM or LANL, where operations have typically been research
oriented, the proposed action may very well represent an increase in the recent collective doses to the 
off site population as reported by the site. Cumulative doses to the population within 50 miles of LANL 
amount to about 13 person-rem from 1990-1994, and 0.6 person-rem at SNL/NM over the corresponding 
period. 

For other sites, where the operations have been oriented toward strategic materials production, the 
cumulative historic doses would be expected to be much greater than those estimated for the EIS pro
posed actions. For example, cumulative offsite doses to the population surrounding the Oak Ridge 
Reservation, which historically has produced enriched uranium in addition to supporting a number of 
research missions, amounted to about 17,000 person-rem during the period from 1944 to 1987 (DOE 
1988c ). However, in recent years, many of the DOE defense materials production facilities have been 
shut down, and the missions at these sites have become oriented toward environmental restoration, which 
has dramatically reduced air emissions. Collective doses to the offsite population from 1990-1994 at the 
Oak Ridge Reservation amounted to 170 person-rem from a combination of defense materials reclamation 
activities (at a much reduced level) and research. At the INEL, where the historic spent fuel reprocessing 
mission has virtually ceased, the offsite doses are much lower- 0.47 person-rem over the same 5-year 
period. Air emissions from the medical isotope project would result in a relatively small increase (0.7-
15%, depending on location) in the annual collective dose to the public from all DOE facilities, which 
was about 100 person-rem during 1994. 

The pattern of cumulative occupational dose would likewise depend on the historic missions of the 
respective sites, and these too have been changing with the site missions. The annual occupational doses 
from the proposed Medical Isotopes Production Project would amount to a few percent of the 5-year 
cumulative doses to workers at LANL or INEL (about 1300 person-rem cumulative dose at each site from 
1990 to 1994 ), whereas it would result in a proportionately larger increase in occupational dose at either 
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SNL/NM (5-year cumulative dose of about 100 person-rem) or ORNL (about 400 person-rem over the 
same period). As with the offsite cumulative doses, the occupational doses at former production sites 
have declined rapidly during recent years. For example, the historic doses to workers at the ORNL 
amount to about 19,000 person-rem over the 32-year period between 1943 and 1974 (National Research 
Council, BEIR 1990). The proposed project would also represent a small (less than 2%) increase in 
annual worker dose across the DOE complex, which amounted to about 1800 person-rem in 1994. 

Collective doses to the public from air emissions at DOE facilities are taken from their annual air 
emission reports to the U.S. Environmental Protection Agency for calendar years 1990-1994. 

Collective occupational doses at DOE facilities are taken from annual statistics submitted to DOE, 
which are summarized and published each year (see DOE/EH-0287T for CY-1990 and DOE/EH-0430 
for CY -1991; more recent data are available from DOE's technical information service on the Internet). 

22 The estimated consequences of transportation in the EIS are based on recent statistics concerning 
vehicle density, population density, and vehicle accident rates specific to the potentially affected routes, 
as well as on the relative severity of vehicle accidents. The models used to estimate accident impacts 
incorporate these data, along with information about the types and quantities of materials to be trans
ported, in order to estimate the consequences of incident-free transportation and potential accidents. 

23 There is no requirement in NEPA or Executive Order 12898 that each environmental impact element in 
an EIS include, in the context of the discussion of the element, an analysis of environmental justice 
considerations. DOE has consolidated such considerations in Section 5.21. Section 5.21 identifies and 
shows the location of minority and low-income populations relative to the alternative sites and considers 
the paths by which minority and low-income populations could experience disproportionately high and 
adverse impacts. No such impacts were identified in the course of normal operations of the proposed 
facilities. Accidental releases are discussed in Section 5.21. It was found that the impact on populations 
located in particular places depends on the direction of travel of any release, which cannot be known in 
advance. However, disproportionate impacts were discussed as a possibility if an accidental release 
occurred and if the wind were blowing in a particular direction. In several cases, depending on wind 
direction, the majority population is more likely to be affected. 

Demographic and socioeconomic factors offer the possibility that subsistence resources are an extra 
possible pathway of contamination at some sites, especially for Native American populations. For this 
to occur, an environmental pathway from release, to subsistence resource, to human consumer must exit. 

In the EIS, land use, human behavior, and possible exposure routes all were given consideration, along 
with direction and type of accidental airborne release. Because effects were small and uncertain for any 
population, however, detailed analysis of any particular sub-population for which potential impacts were 
even more uncertain was not performed. Differential susceptibility to effects, given exposure, was not 
considered because the possibility of disproportionate and adverse effects was itself considered so highly 
uncertain. Similarly, waterborne releases, which have a potentially different geographical pattern than 
airborne releases, were not considered likely enough or extensive enough even under accident scenarios 
to harm any offsite population. 

24 Please see response to C074-23 above. 
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25 The practice of providing maps of the location of minority and low-income populations surrounding a 
proposed site as the beginning point for an analysis of environmental justice is accepted practice. The use 
of an 80-km zone for analysis of offsite effects of environmental releases and the use of "wind roses" to 
analyze the path of potential airborne releases for purposes of safety analysis and environmental analysis as 
it applies to offsite populations has been a standard practice of both DOE and the Nuclear Regulatory 
Commission for many years. Adding location of minority and low-income populations to these maps 
further specifies the geographic location of populations which are to be given special consideration in 
determining whether they face negative and disproportionate environmental impacts because of their 
location. 

26 Consideration of the existing location of minority and low-income communities surrounding the four 
alternative sites considered in the EIS did not identify a potential for communities of color to be any more 
likely to be affected by environmental releases than communities composed of majority populations. 

It is speculative and inappropriate to try to specify in advance which workers at the proposed facilities 
would be minority workers. 

27 The comment states that "transportation impacts from the [proposed action at SNL/NM] are more likely to 
affect the several Native American Pueblos along the transportation routes," but provides no information to 
substantiate this assertion. DOE has not identified any mechanism by which Native Americans might be at 
higher risk than other members of the potentially affected population along the route. The relative risk of 
severe consequences following an accident would depend on a number of factors, including the length of 
the route that traverses the pueblos, the proximity of Native American populations to those routes, local 
meteorological conditions, and other circumstances of the accident. Because the consequences of transpor
tation would not be expected to result in any health effects among the entire population at risk, no such 
consequences would be possible among Native Americans included in that population. 

28 No waste disposal is planned on Native lands or communities. Before communities of color could experi
ence disproportionate effects from this source, their lands and crops would have to be disproportionately 
affected or they would have to be disproportionately dependent on them. Section 5.21 allows for and 
admits such possibilities, but states that there is not enough known about the potential timing and direction 
of releases (which crops or lands would be affected) or ownership and dependency to state that communi
ties of color would be adversely and disproportionately affected. Access to procedures involving medical 
isotopes is not an environmental effect of any of the alternatives and, thus, is outside the scope of this EIS. 
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Mr. Wade Carroll 
EIS Project Manager 

February 9, 1996 

Medical Isotopes Production Project (~E-70) 
u.s. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

Subject: STATE OF NEW' NEXICO '8 C<HG:NTS AND JU!!CCH!mHDA'fiONS ON THE 
DRAJ!T EIS FOR THE. MEDJ:CAL ISOTOPES PRODUCTJ:ON PROJEC'r 

Dear Mr. Carroll: 

Following are the comments of the'State of New Mexico's Radioactive 
Waste Consultation Task Force (Task Force) on the draft Environmental 
Impact Statement for the Medical Isotopes Production Project, DOE/EIS-
0249D, December 1995. These comments supplement our earlier comments of 
March 15, 1995, pertaining to the draft Environmental Assessment ~or the 
proposed project. The request for public comment was noticed in the 
Federal Reglster of December 22, 1995, Vol. 60, No. 246, p. 66542. 

The Task Force, created by state statute in 1979, is composed of the 
Cabinet Secretaries or the Energy, Minerals and Natural Resources 
Department (EMNRD), Environment Department, Department of Health, 
Department of Public Safety, Taxation and Revenue Department, and the 
State Highway and Transportation Department. The EMNRD Cabinet 
Secretary currently chairs the Task Force. Included ~onq its d~ties, 
the Task Force represents the Executive Branch or New Mexico State 
government in various areas relating to the management and disposition 
of hiqh-level, transuranic, and low-level radioactive wastes. [Section 
74-4A-7 New Mexico statutes Annotated 1978] Hence, the Medical Isotope 
Production Project falls within the purview of the Task Force. 

GENERJ\T, COMMfiNts 

To begin, the State of New Mexico commends the u~s. Department of Energy 
(DOE) for its decision to prepare an Environmental Impact Statement 
{EISJ for the proposed Medical Isotopes Production Project. We believe 
the scope and potential effects of this project merit the more in-depth 
analyses inherent in the ~IS process. And, even t~ough the EIS process 
may have delayed commencement of the project, the resulting increase in 
public participation and input should significantly enhance the quality 
of the assessment. Hence, a more informed, extensive basis for issuance 
of a DOE Record of Decision on the project is anticipated. This is a 
particularly important consideration to the citizens and communities 
surroundin9 the alternative facilities being evaluated due to the 
project's nature (i.e., production, separation, and transport of 
radio~ctive isotopes) and corresponding implications. 
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The State generally concurs in the DOE's ~election of its preferred 
alternative. This alternative {Annular Core Research Reactor: Sandia 
National Laboratories/New Mexico in conjunction with the Chemistry and 
Metallurgy Research Facility: Los Alamos National Laboratory) appears to 
best meet the specific technical criteria established to satisfy the 
purpose of, and need for, the proposed action. In combination, the 
targeted facilities at Sandia National Laboratories/New Mexico (SNL) and 
Los Alamos National Laboratory {LANL) appear to offer several advantages 
over the other reasonable alternatives. These adv<:mt<tge~ incltlde: 1) 
SNL's Annular Core Research Reactor is a currently operating (albeit 
"rese3rch") reactor, with qualified, experienced personnel readily 
available onsite to provide technical guidance and assistance on the 
project; 2) sNL is located in close proximity to Albuquerque 
International Airport, thereby minimizing potential transport~tion
related impacts; and 3) sufficient quantities of ~EU (highly enriched 
uranium) feedstock already exist at LANL to support the project's full 
production requirements for several year~. 

Another factor that weighed somew~at heavily in the State's concurrence 
in DOE's preferred alternative is the significantly lower estimated 
radiological dose to the so-called maximally exposed individual (MEl) 
from target irradiation activities at SNL. It is projected that this 
hypothetical offsite resident would receive a radiological dose of 
0.00017 millirem per year--an order of magnitude below the alternative 
with the next lowest estimated annual dose. Although target irradiation 
activities associated with all of the reasonable alternatives had 
estimated MEl dose rates far below established ~egulatory limits, the 
preferred alternative (SNL) is clearly superior in comparison to the 
other facilities. 

In reviewing the draft EIS, we noted that the estimated annual MEI 
radiological dose rate from target processing at SNL was considerably 
higher than the LANL alternative. Upon closer inspection, however, it 
was determined that estimated air emissions from the SNL hot cell 
facility are based on historical emissions data from the Cintichem 
process. Because the ventilation system for the SNL hot cell must 
undergo a major upgrade if that site is selected for the project, the 
radiological consequences of actual air emissions would presumably be 
reduced as a result. If this is ~ot the case, the State encourages DOE 
to comparatively evaluate even more closely the SNL and LA~L 
alternatives--especially with respect to estimated cumulative air 
quality impacts on the public. The fact that SNL is situated within New 
Mexico's largest population center (Albuque~que) must be a primary 
consideration in the decision-making process for siting and configuring 
the Medical Isotope Production Project. 

The State of New Mexico fully supports DOE's long-term goal regarding 
domestic production of Molybdenum-99 for the U.S. medical community: It 
should be conducted by the private sector. As you are well aware, one 
of the most controversial aspects of this project relates to its 
estimated substantial subsidy by the federal government. DOE's own cost 
estimates indicate that preparatory costs for the alternatives range 
from $16.8 million to $21.0 million, with operating costs expected to 
run between $8.4 million and $12.2 million a year. To most citizens, 
these are considered to be significant future expenditures of taxpayer 
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dollars. consequently, we were pleased to see DOE's apparent commitment 
to privatization of DOE isotope activities in the form of a Notice for 
Expressions of Interest. This Notice was published in the FederijJ 
Register Of December 11, 1~95, Vol. 60, No. 237, p. 63515. It calls for 
innovative approaches to privatizing such DOE isotope activities as 
selling or leasing existing DOE facilities for commercial use; sale of 
eKisting isotope inventory; isotope marketing, distribution or technical 
services; and other possible arrangements for enhanced private-sector 
involvement in isotope operations. Issuance of the referenced Notice is 
an excellent first step toward privatization. Notwithstanding this 
initiative, if the Medical Isotope Production Project proceeds, the 
State urges DOE to move aggressively in facilitating its transfer to the 
private sector at the earliest available opportunity. 

A related issue that ha~ raised some concern with the State of New 
Mexico pertains to various operational aspects surrounding 
implementation of the preferred alternative. specifically, SNL has not 
in the past been called upon to produce and market radioactive isotopes. 
The EIS clearly states that thi~ type of mission ~ould be new to the 
SNL/NM facilities. Indeed, the SNL Annular Core Research Reactor has 
never functioned as a continuous production reactor. As with any new 
undertaking, the production of radioisotopes will require establishment 
of a broad spectrum of facility-specific operating procedures, safety 
protocols, training programs, and other measures designed to protect 
both occupational workers and the general public. Effective 
radioisotope marketing will be an equally challenging effort. Our point 
is this: It is incumbent upon DOE to proceed cautiously in this new 
endeavor; to take !ull advantage of private-sector experience and 
expertise; and to err on the side of conservatism in terms of project 
risk management. 

Finally, with respect to waste and spent nuclear fuel management, the 
State recognizes that varying quantities of both solid and liquid low
level radioactive wastes, as well as spent nuclear fuel, would be 
gener~ted under each of the alternatives. We are confident these 
materials can be handled, processed, and transported safely at any of 
the DOE facilities under consideration, provided such activities receive 
priority attention and adequate resources. In particular, issues 
relating to on-site storage o! spent nuclear fuel at SNL must be 
addressed carefully and thoroughly. Planning for the transportation of 
low-level radioactive waste o!fsite should also be comprehensive and 
detailed. Toward that end, we strongly encourage DOE to consult and 
coordinate closely with the State of New Mexico in the project's waste 
management and transportation activities. 

SPECIFIC COMMENTS 

The following comments are limited to those sections of the EIS relating 
to the SNL and LANL alternatives. 

p. 3.14, r~ro•t Fabrication at SNL/NM: This section states that the 
highlY enriched uranium (HEU) needed for target fabrication at SNL 
would be transported from DOE facilities at either Portsmouth, Ohio, 
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or Oak Ridge, Tennessee. It is unclear why the uranium existing in 
various waste streams at LANL could not be extracted and then shipped 
to SNL if DOE determines that target fabrication should occur there. 
Irrespective of the ~ource, the specific location where this HEU 
material would be stored at SNL is not provided. Please clarify. 

p. 3. 23, Annul.ar Cora Research Reactor Mod:if"ications at SNL/NM: It is 
noted that a replacement fuel would have to be installed in the ACRR 
so the present fuel would not become highly exposed by the Mo-99 
production activities. However, the document does not provide any 
discussion of replacement fuel options, their sources, costs, or 
other considerations. The final EIS should explicitly address these 
issues. 

p. 3.25, Hot Cell Facility Modi~ie&tiona at SNL/NM: Insufficient 
detailed information is contained in this section regarding the 
existint;~ ventilation system and its proposed "major" upgrade. 
Because the ventil~tion system has a direct bearing on such important 
aspects of the project as operational efficiency and air emi~sions 
containment, a much more comprehensive discussion is warranted nere. 

p. 3.3?-.38, Waste and spent Nuc1ear Fuel Management at LANL: The drart 
tls states that spent nuclear fuel (SNF} from the Omega West Rea~tor 
" ... will be cooled ~or approximately six months and then transported 
to the on.site storage area." Please specify both nere and in Table 
5-19 in the final document the 6-month storage capacity at the OWR 
facility by number of fuel elements; and wnether the ~interim storage 
capacity" referenced in that taole is the total capacity now existing 
(l.e., clarify how many elements are currently in storage and what 
remains for the SN~ to be generated from the Medical Isotope 
Production Project) . In addition, please identify precisely where 
th.e LANL "onsite .storage <>rea" is located. A relatively large-scale 
map of TA-54 may be appropriate for inclusion. 

p. 3.38, ReqUired Modirication& to the LANL ~ga Wast Reactor: Previous 
discussions in tne EIS indicated the OWR was const~ucted in the mid-
1950s and was operational for almost 40 years without a major 
incident. In December 1992, the ~eactor experienced an unplanned 
shutdown which led to the identification of a leak from the primary 
cooling system. Although this problem has been analyzed and plans 
are in process to avert future such occurrences, this event raises an 
important issue about the integrity and longevity of other reactor 
components. From the information provided in the draft EIS, it is 
difficult to determine the extent to which the OWR has been evaluated 
in terms of its remaining useful life. To what degree will the DOE 
5480.23 Safety Analysis Report address this issue? Please provide 
more in-depth information on the planned assessment and its scope. 

p. B.l, Appendix B, Analysis of Transportation rmpacts: We want to 
express our appreciation to DOE for inclusion of this extremely 
comprehensive and useful appendix dedicated to potential 
transportation impacts associated with the project. Because the 
prospective air and truck transport of radioactive isotopes is the 
activity that will affect the greatest number of people, this 
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appendiK goes a long way toward demonstrating the significant 
attention focused on thi~ important issue. The state encourages DOE 
to give comparable priority to the environmental justice implications 
of its proposed transportation decisions in accordance with 
Presidential Executive Order 12898 and correspondin~ OOE directives. 

In conclusion, the State of New MeKico acknowledges the precarious 
situation faced by the U.S. medical community should an interruption in 
existing Molybdenum-99 production occur. Total reliance on the sole 
Canadian producer of medical radioisotopes is not in the be5t interests 
of our Nation. We are pleased, therefore, that DOE is moving forward 
with a short-term solution to rectify this supply vulnerability. 
However, the State believes the conduct of this type of activity more 
appropriately belongs in the realm of the private sector. Consequently, 
DOB should proceed a~~ressively with its plans to privatize all isotope 
activitiee that make sense from an economic, efficiency, and safety 
per~pective. 

Thank you for the opportunity to present these comments on behalf of the 
Radioactive Waste Consultation Task Force and the state of New Mexico. 

Sincerely, 

t,--\.~eAL·tAA-1-
, 
JENNIFER A. SALISBTJR~ 
Cabinet Se~retary and Chair 
N.M. Radioactive Waste Consultation Task Force 

c: Governor Gary E. Johnson 
task rorce Member Agencies 

Comments and Responses 

5 

2.361 Volume II, MIPP- EIS 



Letter: C075 Author: Jennifer A. Salisbury 

Responses to Comment Letter C075 

1 Comment noted. 

2 The comment correctly notes that air emissions from target irradiation have lower consequences to an 
offsite member of the public at SNL/NM relative to the other sites. However, the total dose from target 
irradiation and processing at SNL/NM is comparable to that for the other alternatives. The dose to offsite 
individuals and workers is well within regulatory guidelines for all alternatives. 

3 The estimated emissions from target processing at SNL/NM, INEL, and ORNL are based on historical 
emissions from the Cintichem facility during its final years of operation prior to 1989. At that time, the 
Cintichem facility employed emission controls to remove both particulates and iodine from its airborne 
effluents. The types of emission control systems that would be installed at SNL/NM, INEL, and ORNL 
would be expected to be similar to those used at Cintichem and would meet all applicable Federal, state 
and local standards. 

4 

5 

6 

The majority of radionuclide emissions from target processing consist of noble gases, which are unreac
tive and are not removed by either the particulate or iodine emission control systems. The only way to 
prevent noble gas emissions from these facilities is to hold up the gases that would normally be vented 
from the system long enough to permit decay of the shorter-lived radionuclides. A hold-up system has 
been proposed for the LANL alternative, using a process developed at that site, resulting in lower 
emissions from target processing than for the other alternatives. This system was not assumed for any 
alternatives other than LANL because it is currently under development, but the Department could use 
this system at other sites in an effort to keep doses as low as reasonably achievable. 

If the Department decides to proceed with the proposed project, the effort would be coordinated with the 
private sector. The radiopharmaceutical companies have offered their assistance in executing the medical 
isotope production activities. The project would be carried out in accordance with all applicable DOE 
orders and other environmental, safety and health requirements. 

Onsite storage of spent nuclear fuel would occur in existing facilities, with upgrades as needed to meet 
current DOE standards. Any shipments that would occur involving spent fuel, waste, or isotopes would 
be conducted in accordance with Federal and state standards for transportation of radioactive materials. 
Detailed planning for such transportation would occur after it had been decided whether to implement the 
medical isotope project and at which location it should be sited. Appropriate planning for routing of 
these shipments and contingencies for emergency response in cooperation with state, local and tribal 
governments would be in place before these materials would be removed from the SNL/NM site. 

Shipment from Portsmouth, Ohio, or Oak Ridge or possibly LANL could all be performed. Portsmouth 
and Oak Ridge have established programs regarding shipment of highly enriched uranium material, and 
they do this with some frequency. LANL has little experience in the shipment of highly enriched ura
nium, but possesses a substantial quantity of the material. Portsmouth or Oak Ridge would be preferable 
because of their experience. Shipment from LANL is feasible, but LANL is not the Department's planned 
highly enriched uranium source. 

A specific building for storage of the highly enriched uranium has not been designated by SNL/NM. 
Several buildings in the Tech Area V environs could be made to function as acceptable storage areas. 
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Historically, Room 108 in the Hot Cell Facility has been used to store highly enriched uranium for the 
Annular Core Research Reactor. The highly enriched uranium storage vaults at the Sandia Pulse Reactor 
(SPUR) facility currently contain many kilograms of highly enriched uranium, and this vault facility can 
easily accommodate more material. 

7 Sections 3.3.1.4 and 3.3.1.9 describe the replacement fuel. The cost is factored into the annual operating 
cost of the reactor given in Table 3-1. The number of fuel bundles expended per year is also delineated in 
Table 3-1, which also refers to the usage of the new fuel design. 

8 As discussed in Section 3.3.1.9, the ventilation system for the hot cell facility at SNL/NM would contain 
emission controls to remove both particulates and iodine from the airborne effluents and would meet all 
applicable Federal, state, and local standards. The majority of radionuclide emissions from target process
ing consist of noble gases, which are unreactive and are not removed by either the particulate or iodine 
emission control systems. However, the doses to the public from radioactive effluents that are not trapped 
by the emission control system would be well within Federal and state standards. 

9. The interim spent nuclear fuel storage capacity referred to in Section 5.14 is the total unoccupied storage 
space which is currently available at the various sites or which would be available following facility 
modifications proposed in the EIS alternatives. The storage capacity at the Omega West Reactor repre
sents less than 10% of the total available at LANL. Spent fuel could eventually be transferred from the 
reactor storage pool to other onsite storage at TA-54, or it would be shipped offsite after a suitable cooling 
period to permit safe handling and transport. 

According to the 1995 Record of Decision for DOE's spent nuclear fuel programmatic EIS (SNF PElS), 
spent fuel from the Medical Isotopes Production Project would ultimately be transferred to one of DOE's 
designated regional management facilities for these types of fuel-either at INEL or Savannah River. It 
was DOE's intent that sites other than those designated in the programmatic EIS would not undertake 
storage of spent nuclear fuel for longer than necessary. The timing and logistics of the transportation 
would be subject to arrangements between the shipping and receiving sites. The consequences of transport 
and storage of spent fuel were evaluated in the SNF PElS. Compared to the total quantities of SNF 
managed at DOE's designated regional management facilities, which amounts to several hundred metric 
tons, the kilogram quantities that would be generated under the proposed action would not substantially 
increase the risks at these sites. 

10 An investigation regarding Omega West's age and useful life has been documented in a LANL report titled 
"Reassessment of the Probable Lifetime of the Omega West Reactor" (LA-UR M0-5031). This report 
concluded that Omega West could easily operate for at least 10 more years. 

A complete 5480.23 safety analysis report (SAR) for the Mo-99 activity has been prepared by LANL. The 
SAR has not been approved by DOE. 
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Suzanne Noga 
PO Box 6183 
Santa Fe, NM 87502-6183 
{505} 966-2008;fax 986-0028 

DOE 
Office of Isotope Production and Distribution,NE-70 
19901 Germantown Road 
Germantown, ~aryland 20874 

Att; Wade Carroll, MIPP-ETS Document Manager 

Author: Suzanne Noga 

Dear Mr. Carroll, February 9, 1996 

The following comments address the information presented by the 
DOE in it's Medical Isotopes Production Project Draft Environmental 
Impact Statement and it's predecessors, the Notice of Intent (NOI), 
dated July 6, 1995 in the Federal Register, as well as the Implement
ation Plan, dated September 1995, which reports the results of the 
Public Seeping Process and provides guidance for the preparation of 
the draft EIS. The MIPP-DEIS is dated December 1995. 

The NOI announced to the Public, the intentions of the DOE to prepare 
an EIS instead of the Environmental Assessment (EA) which was not suf
ficient in addressing the issues brought forth by public comment. one 
of the issues earmarked by the DOE in this NOI was set forth as such: 

" (B) Potential economic impacts, including those from pro
ducing radioisotopes for commercial sector use. 

The Im~lementation Plan outlined comments presented by the Public 
for inclusion in the DEIS. Under Cost and Schedule the following 
is recorded; 

7. There is no discussion of the overall cost of the technology 
versus the cost of the medical applications and how the u.s. 
Government, the taxpayers, will be fully compensated for 
these costs.(etc.) 

10. Why should the taxpayer foot the bill for items that will 
reap income for the distributors? Why are we unwilling to 
have the public sector support a health care system but 
(are) ready to finance private distributors? (etc.) 

The disposition of the DOE on the above was: Chapter 3 and 5 will discuss 
the estimate cost and schedule for implementation of the various· altern
atives. 

In the Draft EIS there are 429 pages. 

In the section on Costs (5.22) bhere are 4 paragraphs and one chart 
which compares prep and operating costs between th• candidates sites 
chosen by the DOE as alternatives but which actually are the saMe opt
ion e~ercized at four different locations. The t•xt of this section 
includes a description of how these costs were achieved and takes up 
4 paragraphs. 
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One other chart, listed on table 5-l located on 5.4, lists costs for 
facility Modifications and operations for FY1996-FY1999. 

After reviewing the Draft EIS, I have located soMe points of interest 
with regard towards the economic impact potentials but have found them 
here and there as a line or two. For your perusal and convenience I 
have made some notes which I would li~e to share with you which were 
taken from the chapter and pages listed. 

iv Nordion & Cintichem only FDA approved suppliers at present. 
2.2 Nordion supplies 100%US and 85% worldwide Mo-99. 
3.5 NRU reactor operated by Atomic Energy of Canada Limited (AECL), 

a Crown Corporation. 
iv ~ights for Cintichem process are owned exclusively by us DOE. 
2.2 Rights sold to US DOE for $750,000 plus 4% royalty on first five 

years of production. Title and liability for waste transfered 
to u.s. and DOE accepts spent fuel. November, 1991. 
Digression on Cintich~: 
1961 Union Carbide opens reactor 
1982 Bought by Hoffmann-LaRoche, parent company of Cintichern. 
1989 Cintichern's HLW classified as LLW. Demands made by public 

groups that generators keep title and liability for waste. 
(ref. 1) SIRS presentation 2/25/89 

1990 Cintichem closed 4/5/90. Expect 3 yrs. to decommission. 
(ref.2) The Report, Rwc. 

1990 Amersham buys Medi-Physics from Hoffmann-LaRoche but leaves 
out Cintichem which had been operated through Medi-Physics. 
Cintichem was cut out of the deal on 6/13/90 because of its 
regulatory problems. 6/16/90 Cintichem agrees to pay $300,000 
fine and to issue $5 million letter of credit to guarantee 
company lives up to its promises with regard to the radio
active clean-up necessary to decommission reactor & plant. 
(ref. 3) 1he Time Herald Record, 6/16/90. 

1990 !n September, the plant manager, James McGovern, estimated 
the cost to repair the three leaks at $3-$5 million and de
commissioning as much as ~20 rnillion.Instead, Hoffmann-LaRoche 
decided to get out of the business entirely.However, Cintichem 
continued to import isotopes from Nordion and shipped them 
to Amersham who is expected to build its own plant in 3 yrs. 
(ref.4) The Time Herald Record, 9/6/90 

1991 Amersham, with Terry Fox, buys Nordion on June 12, 1991 as 
noted in the Wall Street Journal Index-Corporate News 1991. 

1991 In November, US DOE closes deal with James McGovern for 
amount and conditions listed above in DEIS 2.2. 

1992 Article on $20 million clean up does not mention who pays. 
(ref 5} Sunday Record, February 2, 1992. 

5.2 The pharmaceutical companies that are waiting for their shipments, 
will not be obligated to buy the US DOE produced Mo-99 or any of 
the other isotopes. US DOE will throw it away in that case as LLW. 

6.2 Pharmaceuticals may need FDA approval to market these products. 
B.3 Dupont-Merck, Mallinckrodt Medical, and Amersham Mediphysics are 

the only pharmaceuticals to be shipped to. 

It is my opinion that there are costs and economic impacts that are 
not being explained or analyzed. 
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Author: Suzanne Noga 

I do believe that ~eddy Roosevelt said it was best to walk softly but 
to carry a big stick. I also do believe the Public has been walking 
softly. I think the big stick comes about with law suits and such. 

It appears to me that there has been a monopoly in radioisotopes for 
many years due to the sources being connected to nuclear businesses or 
to Governmental Agencies that were producing these by-products. 

It seems foolish to me for these same entities to expect to carry on 
into the new century with these old ideas but old habits die hard. 

I also noticed in the DEIS, that the FDA has a restrictive "catch-22". 
Nordion•s European subsidiary is IRE in Belgium who has never sold 
Mo-99 in the US. To do so they would need FDA approval. The IRE 
submitted a Drug Master File to the· FDA in 1991, but no action has 
been taken by the FDA because IRE has no US customers. (DEIS 3.6) 

Perhaps the FDA might be encouraged to step up interest in medical 
isotope process and distribution licenses so that new companies can 
enjoy the benefits of the huge profits that come with very little 
string attached. 

Having brought up information on Cintichem, Amersham or DOE, for that mat
ter, I do not wish to impose judgement or imply impropriety but there is 
a long term relationship going on here and the Moly-folk seem to inter
marry. 

Although the DOE has declared long-term Mo-99 production a private 
sector issue, I believe it is being demonstrated that the private 
sector is unwilling to proceed with that course and why limit ourselves 
to the short term? If Nordion has 100% of the us market, then the 
us DOB can have that entire market in the not eo distant future and 
make a good profit for the Treasury. By absorbing the responsibility 
for production and waste disposal, it would seem only fair to be able 
to sell it to any and all appropriate takers, domestic or world-wide 
and the heck· with operating in the red. 

And for the first five years, why not operate at the barest minimum 
so as to reduce our financial burden and to give the private sector 
some time to think about opening their own reactor or p~rticipating 
more fully in the democratic process. 

I would assume that that Crown Corporation north of the border knows 
how to turn a profit. And why not us? After all .•. good old American 
know-how shouldn't be out shadowed by foreigners when we're the ones 
with such enormous purchasing power. 

By keeping the production rate way down for five years, there appears 
to be enough room at the Bot Cell Facility at Sandia, for example, to 
sufficiently store the waste within the HCF itself.(DESI 3.22) 

It should also be noted that refurbishing existing facilities would 
result in lower environmental i~pacts than construction of new facilities 
either by DOE or by a private enterprise.(DEIS 5.80) 

3 
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To rsference back to the Implementation Plan used to prepare for the 
DEIS, the evaluation of isotope and wastG disposal by medical users 
is not considered within the scope of the FIS,(C.l6) Nor wa~ the use 
and administartion of isotopes by the medical community considered a 
candidate for inclusion. (C.28} Nor were any cumu~ative health impacts 
from the g~obal disposal of radioisotopes, some o! which are disposed 
of· in landfills, found to be appropriate for consideration in this doc
ument. In which document are they considered? If there is an inter
national agency charged with this monitoring, T would appreciate know
ing about it. If it does not exist then it's time. Who writes the 
EIS for the whole planet? 

The interest in this project was first introduced through the House 
Government Operations, Environment, Energy and Natural Resources Sub
committee. When Mike Synar charged the DOE with daveloping a US source 
ot Mo-99, it was anticipated that the isotope program would pay its own 
way. Since that time, several other realities have set in and that stip
ulation has been removed from the program but that doesn't mean we need 
to omit prudence and wisdom in handling our nuclear resources. 

Since then, the Committee on Appropriations has stepped in to support 
the domestic production of medical isotopes, particularly Mo-99. Pete 
Domenici, a member of that committee, stated on ~ebruary 14, 1994 at 
a meeting of the Board of Governors of the National Center for Genome 
Resources here in Santa Fe in a consensus statement refining the mis
sion of the Center, in part: •rn all cases, the primary goal will be 
the delivery of cost-effective solutions to the pressing resource needs 
of the national research community and the biotechnology industry." 

Let us not forget the pressing needs of the US taxpayer. 

(It was noted in the New Mexican on 8/24/95 and 11/10/95 respectively, 
the National Center tor Genome Resources received $10 & $2 million in 
federal funds. Just by chance, Merck & co is represented on the Board. 
It seems to me that some of these resources could be sold, particularly 
when there are many large companies that can afford to pay.) 
~ef. 6 the New Mexican 

In addition to the environmental impacts analyzed in this £IS, the 
DOE has announced that it will also base its decision on cost, policy, 
national need and other considerations. Balance is the key word. We 
shouldn't charge too much but we shouldn't charge too little either. 
Integrity, balance and common sense ..• I hope I've helped to elicit 
this somewhat and that my comments are helpful and may this be a window 
of prosperity, not vulnerability. 

~~~ 
c~_) 

Suzanne Noga 
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ref. l 
Nuclear Information & Resource Service 

Presentation, Saturday, February 25, 1989 in Norwich, NY 

In ~aw ~ork, we have.~ speci~l situation, beca~sa there. is a 
reactc~ ehat gene:ates the short-l~ved. rad~opharm&ceutical$ ~or 
~est of Nc~~ America- The Cintichem reactor~ in Tuxedo Park, NY, 
takes s~inless steel bettles, lined with ~-l3S, and bombards 
them ~i th neutrons in the. ructQr core (in. tha sama pnn.u; that 
aower reactors bombard 0-235 in fuel reds wi~ neutrons). Th* 
bottles ar$ rinsed with chemicals to ext~act moly=denum-9~ whic~ 
decays into tachnetiu:-99m whic~ is used in medicine. Tha 
ra~iopharacautical products are.short-live~ but the reacto~ 
wastes are si~ilar to ~~e wastes from any reactor. some c~ ~~· 
•as~es ara rea~~y hi;n-level, by federal definition ot aiqh
level wasta. But, beo&usa of its importance in heal~~ care, all 
t:~! t~e cintichem vaste. is considerr.d "lcv-le.ve.l." despite the 
si~ila~ity of the wasta to high-leval. wasta and £=radiate~ fu•l. 
Citizens in ~ew ~ark are. beqinn~nq to de.~and that t~e Cintichem 
waste be considered hiqn-level wasta, tbus a federal or co~orata 
res9ons~~ility ra~er than a NY Sta~e. responsibility. This is for 
~~e tec~nical reason that the. vaste. fits t~a desc~iption of hign
laval ~aste and for t~e Logical. reason that the. products ~ene.fit 
~~e enti~e continent and shcul~ not be the. motivating reason to 
sita a cump in New York. 

Conclusions: 

cre.t the. cint~chem {Hc!:m&n-LaRouche) wa~ta ~om 
rar!iophar.~~aceutical. production Cll1t o~ tfev Yon's: •!.ow-lavel••· 
waste strllalll. ::tt shaUl..:t l:l• an indust::y or fede::al. responsi:bUi.ty, 
not NY taxpayers-

Redefine. "·low-laval" waste to excluda any wasta hazarda~s tonqer 
than the active 'institutianal. ca::e. period for the dump~ 

Stora tne waste ratrievabl1 for its ~~tire hazardous lifa. 

~educa t.'17 prcd~cticn. ct: lcnq-llved. radioactive waste. l:ll('" 
~plement~ng al-e.rnat~ve. aeans of qenaratinq electricity and as 
many other prcc•dures as possible that lead to waste generation. 

~ay "no." It may "have tc. qo scme.wbere, ••· but it rs somewhera. I!· 
~t shouldn't be where it is, should we keep makinq it? 

C~an~ that qener1tors. kaep titl• and liability ~or the vast•~ to 
eneouraq• the incorporation of vasta costs inta. the real. casts of 
dainq business. 
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Cintichem Closed! 
See Stoly p. 4 
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ref. 2 

THE REPORT 
.A. SPRING 1990 ------------

On A!)rll 5, 1990, Clntlchem announced that It would 
dismantle its nuclear reactor. Clntldlem faced expenslw 
~~H~irs after three radioactfve leaks W&1'11 dlscove1'11d. 

Plans ;;~re that the plant wm continue to assemble and 
IJacka(e radloac:tlYe isotopes. But, the nlw matetla!s 11e 
~ed to be brought In from a Canadian company, 
Nord len International Inc. 

DecommlsalonlnJ Is e~q~IIICIIHI to take three years to 
complete and Clntlchern must submit a plan fgr the dls
mantllnC of the reactor to ttla Nuclear Re1ul..toryCornmi.., 
slon (NRC) fgr appi'CMII. 
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-mb&r~ on a monitoring p~o9~~~ designed to pinpoint ~"~ listing Qr +u~tner 
inst:a.nc:e• O'f c:ontaminatiofl. The firm must ot.lso post a. •:5 mn lion bone/ ..,i th the 
.state to as•ure te~• g+ the agreement a~en't violated. 

·In det&i ls ~ an out-o-f-c:ourt settlement relectsll!d !:lesh~clll.!:!o tt.e S"t&te 
pepartment o-f Environonental Conseru• ti Qn i&l 'ege.St 
· - CintiChelll didn't noti-f~ the DEC .J.bout .o.n Oc:t. 18, l'FS1;> 1 ,.&dio.o.c:tiv• laak 
.tha.t ,.orgistered O.tween o,OOO ~o 60,000 timell th"' ollaximum permis.sibi• lev•l 

. -for two months. Th• o;;cmpAn!:J denies this. 
-During nei!.Y!o' !"&ins this pl!.st ::Ott•. 0 , CintlCh!llll !""el,.ased 30,000 ~allons o.;; 

radioa.c:tive w;o.ter to the Indian Kill Roose,.uoi,..., wt-.ic.h ~uppli".s drinkin!il "'"ter 
to mo~• than 150 people i~ Sterling ~.,,..,.t. ClntiChem has said the water was 
onl!:j v"r!:l slightl~ l'adioa.c:tive .o.nd wu: raleas~d to· prevent« dalY• wa;;hout. 

- .,_.our,-C)Ma ter tested F11b. 13 showed hi 9her tn an •ll ow!?d level,. o~ ~ "'" 
.... adio•cttve lSOtQP~ ,QQluw ... !I ... · 111 ... bffi~.-n~ c,«nlttSt th1s. 

~or its isot~p~zJ 
on !ts •pplicatl~n 
197S out-o~-c:ovrt 

- C1nf 1 CllM hX:J Hi0'JI!f IL-.0 i va.l i d a.i,.. emi !Usi on par-mit 
~o1ng b&c:k tc 1~78. The c:cmpan~ ~&!:IS the DEC never ~~\ed 
for • pe~mi t. The emissions ;are ~on trolled :;,~ tou·ms o-f •· 
settle~ent, CintiChe~ sa~s. 

State o~~icials c:ovld not be reached for comment ~esterd&!:lo but & s~~kesman 
•o,.. the .-Teder-&1 Nuclear Regvl•tol"!:l Ccmrnissi on, which ac:tua1l ~ 1 i cences 
•eac:to~s, sa~s tne fine is one of the largest euer levied i~ the state. 

Marvin ~esniKo+f, a nuc:lea.r ph~sicisi who was involved in the -fight to shut 
:;lawn the plvtoniL.n r-ec::~c:ling plant in west Va.l'loo!:j, N.Y., said the finfl a~ainsl 

'iint.iChem • • i.!l prettij strong. • • · 
CinUCh.,,. is seeking the NRC's permissi<>n to decommission its reactor. The 

c:ompan~ pulled the r"ac:tur's switc:h Feb. 9 to undertake e~tensive leak 
#atert;gn and ..r:•paies The NRC or~erpd jt tn ..... ,..;.-. ghqt d.,....[! unl-11 C~tJL,__ __ 

=oU}:~.P!.ov• tn..t.t there would be no .nore leaks. · 
·:"i1iihoir~:"the reactor "'ent down, ·cintiChem !aid o·H Z7 empio~:ees. Was1le..,sl<i 

~~~-;;,~te.rda~ i 1: was ll;&l"ct to !iBlj wheth"r there wi 11 [)e -further l i:l:IO'ffsr ur> ti 1 
Cl:rilll:h-·-gets ... a: bei:ter• 1dea abo<.Jt 101hert the NRC w111 approve c:lec:cmmissioning.:._ 
tl{'"'--r.i'a-clor. · ··· · : .·.·· ·· · · . . · 
~'ti.b'~~c:.+ot.ind~,-23 v1-o1at'ions Of -fed,.·,.a.l nuc1ur standardJ> in t11"' poo.~>t .fiv" 
~~i:~!-:~:l:t;ir~'!_i}=be!'_',:::·Iri.cli.lding emplo~::~n. cont~in~tion. During that time, 
;::i.,..1:ti"Chtom,was,;_'f~.n•d-"Sl.2:,"5C1L:for an employ .. •s m1ld external c:c;ont-aaunation &nd 
.;;:~:c:rt:tl~d·~-,-nl:iJib'e;:::'of·· ume.s for. h.pse.:s; in da~:rto-da~ op,.,.&t..i>Jns •. 
'~:§f!~~ultaif~:aJi·.-engli.sh'·cmpanY, Amer-sha111, purcr. .... cs Medi-Ph~::~•ic.s, • .. 

:=o·.u.amu .. lt'N!".;:r.!~baid.f-Y.'of- HOfflllann-l..~cha .• t.intibt_, .iilihd~ had Dieq. 
::o~e a.i!-~l!il!'~ugififfl'i!~li@~.-,Jiiiil c:.ut out. of the du.l • · · n- -t-. tHoc.~~ou." o-f · H.s 
...... ... :-'W ..., . 

Pg 1··o.f :2 
00/16/~0 

'::;;:i?:;,r~-~~:C··':t,;:':?:;;.:';-: ·-· • ·':.· ~ .. : The Time& Herald Record Satu~:day, June 16; 1990 
.. ·'!.'.:C.i-n.t'i'Che•·'1JQI"•"me.nt· ·: · 
. :_Ciet.'l·Cb- wUl."P&I=I a- S30D.-~OD-o·.~·i.n• in c:onnection_..,ith ra~Si.oacthe. 
jisc:riilrii•• at its Ster-l'i-n~ 'l=al'est' phnt, 
·.:.Th·e ,~gt""eement also. r•qui,.ast 

-.=.·s'l!5-mi.llion 'l.etter of credit to ltle DEC to ~ua.~~o.rrtee the c;:oe•p&nl;l li•a• Ull' 
to i-ts l)r.'.omises.. · 
-A <;,~1ii.inoO...acter monitoring p1'ugriUio 1 in.;.luciing an •oxte., .. iue '•::ldl'og•olc.,gi.;."l 
;;:tud!:l···and·.· un,jer~:~round mon.i tor In g well-.;. 
- f'l:-l.ils ~-o,.. cle-aning up c;ontanlin.,tio~ uncle,. or abo.,• grovncl. -An i!•>llluation 
:rf air emissions, including the e.::-fictiv•ue:S~ c~ \olentila.tion lf~~t~tmJt. !h~ 
:ompan::~ must submit an air ~•rmit appli~&\ion. 
- D.;,.i 1':;1 Sil.lllplino;~ o-4' the ,.,..,.,...,o;,. ~~ +.he inta~e pcoin t to th~ -'i 1 tr~o.til)ll 
;:!:lstarn, including 4tn&l':;js•s of w~·-~~~ quali'-10 1mci e.quati<:.: ~;;ani..e, i&!'ld .,-.,il 
ndiments. 
- Ana.l;.sis o.f the pi a.nt.'s sa.-'eguo.rd• &g.,in::st.. int•f"r••l i\.nci ir. ~wrl"\&..1 
="ntouninat.ion -freon t:urrent oroanv-fa,ztu .. il'l9 ope ... ation,.. 
Ci~tiChem sa~s it n;as alread!:l take!'l man~ o+ ste~~ «5 p~rt of the c:ompa~~·s 

•+-fort.ti to s.a.tis-f~ -federa.l Nuc:1ea_l' R•~ulatoll"\:1 Canm.iou;ioll rooquirolooflenb•·· 

ref. 3 6/1/r.J/fo 
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ref. 4 p. 1 

CINT!Cc~ TEARS DQWN EQUIPMENT 
The Times Her•ld-~ecord 

Cop~righ~ (c) 1990, The Time Her~ld-Record 
Thur9dA~, September 6, 1990 

i!:'AG• 9009060002 
r.:DITIONI F1nAl 
jSECTIQII: News PAOE: 3 
LENGTH: Medium! S5 lines 
·ILL.USTRATIONt fi!gcord photo b!:j .JeH' U.Ou1 di n9: Chri » N•v•rr& Qf Queen$ ma.ns a 
device th•t jnjects grout into cracks Qf the canal at the Cintichem plant. 
Record illustration b~ Sherr~ Svec: Shews sm&ll map of ~r~a- and area of 
cintichem complex. 
HEADLINE: CINriCHEM TEARS DOI.oN EQUIPMENT 
BYLINE: B~ WI~~IAM BEREZANSKY Staff Writer 
DATELINE: STERLING FOREST 
TEXT·• 

Crews have started dismantl!n9 radioactive production equipment at 
Cint1chem Inc., and will eventu~ll!:i level the buildings where nucle•r 
~edicines were once produced, compan~ officials said. 

The 14S emplo~ees at tne plant, plagued in the p~~t 8•«r b8 r~dloa~tiv• 
leaKs, face an un~•rtain future. 

Plant mana~r JU~es McGovern said this IIH!elc that· Cin~it;hetD#•·. p·arent compan~ 
Hoffm•nn-La Roche of ~tllfl:r. N.J., is geHfnQ·OUt o.f th• radi.o-pharmac•uttcal 
ou•iness. He said he doesn't Know what will h•ppen to the Sterling Forest 
plant. 

••we have no plans right now,•• McGovern said. 
Until this ~ear, Cinticnem•s wooded campus on the banks o+ the Indian Kill 

~ese~voir produ~•d most of the drugs the nation used for radiolo~i~al medical 
te10ts. 

But last October·, a leal< was found &t the firm's aging ll'-megawatt nvcl,.ar 
reactor. Problems. including a leaK into the reserYoir, per•isted until Feb. 
9, when the c:ompan~ shut down the reactor. The •ederal Nuclear Regulator~ 
Cpmmiss1on ordered th• ccmpan!:j to keep it shut down u~ti! the !•~• were 
f ilc.ed·, 

Mcl:icwern ••·tim11.t11d that w~:~uld ha ... e cost between 53 n•i.ll ion orn.d. 11!15 mi U iol'l •. 
Instead, Hoffma.nn-L~ ~och• decided to et out of th@ bus1n~ss entlro!!~. 
P•c: s1on1ng t • re•c or ar.d ra.o:iioact!ue ~rocuc 10n areas ~;:ou• .cos ~s-; 

~uch ~s $2!J milli"on, 'McGovern said. 
Cintic:hel'ft h~_s hired a. consulting fir!ll, il.nd iXpects t·~ .subm! t il. p;,.n .for 

dism~ntl ing the reactor t.:o H>O< Nucl-..ar- Re";~uj~tor·~ COOllni.I"Si•.)n b~ the ""<! .:;,; the 
nonth, tha plant mana<:"'' >;aid. · 

MeGove.r-n .!!!aid •t·out f.al+ ·~.;:: th-t :O::!Jm~·af'~":= t~nl~·~o~t:e"!:· ~d l! ;.,..u,. W<Jr··:..: .::.JF· th~ 
n•x~ two !;flll&r"'S h11lp.ing t:o put ~ha~ pJat• in acti.· .. l~~. !t-.e~··ue ao.~··ear..i~ ::t~t';~w·:..~-
p.ainttng e. ser-ies of 6,000 81!:!ll·:..tw nur~b~!"'"ed ·:k.;t: ::• 4

•• .... ,~.l }:!', ~!-:•err·!! ~r:\.! :::~i: in::l=-
in tht r~~~to~ ~uilding. 

"':'"he dot:s ll4~r'l\ wt.~ .... ~ r~.dir:)_.c,r,i· ... ~ .5'-~n,p;e:s '~;;·.•oi u~~rl ~?.~·-=n. ~=-· ~lil:•.•t:~ ... ,·e 
log~etJ to idt!rrti..::;~ low lfl'.te:l •';r.J:.;!a~,.... •.vi.:a;tt, ~-1ccr.;Jtni'~~r, ~.altJ. 

In ,t;Jl, more tto.an 60 ,OOG SiOmpl"s wi! l ':Je no.,.;,.s.cjreci ir. the 
20, 000-squ.sre-foot, u,,..,..,-,; tor\/ bui I ding. 

Tha ptant was built in 196) •~~' a ,.estoo.rch r•ac.tor .f<:Jr the Unit.n Carbicl
Cc. 

Buildif"IQ rtrateri.&l t·ha.~ d04!:![ rtO~ 5"11:Ql.ll t,igt.er Ulitfl P'lr..rr·tn~! r·!.di0-3C..f.~•.•! t-u ccruld 
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- ... :-,_. .. b --

i-disposed.i!L.l ::onstruction and dllllolition deon.:: ~ •. ::. i--,., , - - _ 
Cemen~ 1nd equipmant contaminahd with low-hvel "idiaf.i.:rn WiJuld too: ~hi)Jpiti , 

o i -fedl!n.ll:Hic!nsed low level disposal sPe :d Sarnu.•ell, S.C., Mr.:C"JI}@t·r• 

~-i d. 
~t ~he ructar, worKe~"i C(lntinue to wato:..ll ~"'<~•:!i-:.ti:.on levol!is. 
7he highest radi~tion ~~n be ~o~n~ in the ··~ot ~til~·· ~her~ ~~r~e~i ~n~~ 

~:sed ::,~ 1 ove Ltc~ei or l!lechan i ·:al arms i.o ~·~.<.:K~.go:! i =tJtc:~·~::. -r:,e rr.•(••· ::: ~!!~er· ~.: >: 
:losed to ~o~kerr; spici~l suits will be worn !o ~l2en up the raDo$. 

A oool o~ water ':OI.I!rS the last of. t.hi p! anta•$ radir:~.:-.(.i.i{.t@ ~' .. Jt:l c.•r1 :.•~~ 
:loor·· c•f the reactor pool. On•.:e used for· cooling t:·.·~ •·e~.dv•' pr•)o;~:.:::~ ~;,e 
.;ater now -~ct! iS a shield to c.ontain l:h~ waste. 

Eventuali~, the ~~ate~" will be pumped o;.tJt an•J cl~arti!d ft;•·th~r· be~t:~r·e it is 
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Author: Suzanne Noga 

In brief 
Genome center to receive funds 

The National Center forGe
nome Resources in Santa Fe 
will receive $2 million in fed
eral funds in 1996. 

work to UDlock the sec:rets of 
the human genetic code. 

The center's work "to deci
pher the aenetic code will belp 
scientists rmd treatments for 
genetic diseases," Domenici 
said. 

A statement from Sen. Pete 
Domenici, R-N.M., said the 
grant will help the center in its 

\.7enome center 
to get $10 million 

The National Center forGe
nome Resources in Santa Fe 
will receive $10 million over a 
five-year period from the De
partment of Energy to share 
information about the se
quence of buman genes, ac
cording to an announcement 
l;ly Sen. Pete Domenici's of
fice. 

The money will go toward 
developing at the genome cen
ter the genome sequence data
base program, which will fa
cilitate access to information 
regarding the known se
quences of human genes. 

ci. ),)4. ~ ct( The New Mexican 
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Responses to Comment Letter C076 

A major purpose of the EIS is to ensure that environmental information is available for consideration in 
the decision-making process. While the EIS does not provide an evaluation of the dollar costs associated 
with the proposed action, it does provide the best comparable information regarding the cost of start-up 
and operations available at this point in the process. The Department has attempted to explain the basis 
and source for the analysis contained in the EIS. Economic impacts that might arise at the alternative sites 
as a result of potential cost-sharing uses of the production facilities are outside the scope of this EIS. 

2 The FDA's actions with respect to foreign Mo-99 producers are outside of the scope of the EIS. 

3 The Department is not proposing to replace the Canadian reactor or to compete with Nordion. Instead, the 
Department is proposing to establish a backup to the Canadian reactor, to act as an "insurance policy" in 
case that reactor unexpectedly shuts down. If the DOE decides to proceed with this proposed project, it 
will operate its Mo-99 facilities at full production capability only in the event of a Mo-99 supply shortage. 

If it became apparent that the Canadians were going to be unable to build even one new production 
reactor, DOE would assess the world supply situation at that point and might investigate the possibility of 
increasing its role in the Mo-99 supply market or establishing further production capability. 

4 Unless a supply shortage arises, the Department would produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facilities and staff to be able to produce 100% of the U.S. demand. 

5 

6 

7 

The reason that DOE has commenced the Mo-99 initiative is the concern that the National Research 
Universal reactor may be unavailable. For example it is possible that this reactor may be forced to shut 
down before Maple I (Canada's proposed reactor) is built and running. In this instance, should DOE 
decide to proceed with the proposed project, full production would be required from the selected site. For 
this reason, waste generation was calculated and planned from a full-production level. However, produc
tion at levels lower than 100% would allow greater use of the Hot Cell Facility for interim storage if 
needed. 

Comment noted. 

The small quantities of radioactive waste generated by the end users (hospitals and medical clinics) would 
be disposed of according to the arrangements currently in place by those users. It should be emphasized 
that these users are currently receiving, using, and disposing of Tc-99m generators in their operations and 
that under the actions proposed in the EIS, only the source of the isotope might change. The types and 
quantities of isotopes used in medical procedures by these institutions would remain substantially the same 
as their current practices under any alternative, unless the current Canadian supplier ceased production and 
no backup supply were available. 

Management of radioactive material by commercial institutions, including the pharmaceutical manufactur
ers, medical isotope end users, and commercial radioactive waste disposal facilities is regulated by the 
Nuclear Regulatory Commission (NRC). The end users typically return spent Tc-99m generators to the 
pharmaceutical manufacturers, where the nonradioactive components are recycled. The quantity of 
residual radioactive material remaining in the generators would be small because of the short radioactive 
half-life of the isotopes. This waste would be disposed of, along with other radioactive wastes generated 
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by the pharmaceutical companies, in an NRC-licensed, low-level radioactive waste facility. Any NRC
licensed commercial radioactive waste disposal facility must undergo a NEPA review similar to this EIS 
before construction, and it must meet all NRC standards for licensing, operation, and decommissioning 
of the facility during its life cycle. 

Any radioactive wastes generated at DOE-controlled facilities by the production of medical isotopes 
would either be disposed of at a DOE-approved facility within the generation site (in the LANL or INEL 
alternatives) or shipped to an offsite DOE-approved facility (in the SNL/NM and ORNL alternatives). 
The impacts of medical isotope waste disposal would be evaluated, in conjunction with other wastes to 
be managed at the location, by a risk analysis for the ultimate disposal facility (such as a waste manage
ment EIS for the receiving site, or other appropriate NEPA review). Because the medical isotope waste 
would be a relatively small fraction of the waste disposed of at any site, the consequences of such 
disposal would likely be small by comparison to the total, or to any regulatory standard. 

Disposal of low-level radioactive waste at DOE and commercial facilities is regulated by the DOE and 
the NRC, respectively. In addition, the disposal of waste is subject to any applicable regulations adopted 
by the receiving state or local governments. The U.S. Environmental Protection Agency has also 
considered issuing standards for disposal of low-level radioactive waste, but has not finalized such 
regulations at this time. 

8 The Department intends to charge the prevailing world market rate for the Mo-99 it produces. 
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1990 Camino Mora 
Los Alamos, NM 87544 
February 1, 1996 
\.5b5) &.& \ -·~t-5Ds-

Mr. Wade CaiToll 
EIS Project Manager 
Office of Nuclear Energy, Science 

and Teclmology (NE·70) 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-5434 

Dear Mr. Carroll: 

Author: Eric McNamara 

I am taking this opportunity to comment on the "Medical Isotopes Production 
Project: Molybdenum-99 and Related Isotopes" draft environmental impact 
statement (EIS) dated December 1995. I am making these comments as a 
public citizen, not in my professional capacity. However, so you may judge 
the value of my comments, I provide the following background. 

I am a former nuclear submarine officer with almost seven years of active 
duty. I was a fully qualified nuclear engineering officer. Following 
separation from the Navy, I have worked in facilities management in the 
private sector for two and one-half years. For the last three and one-half 
years, I have been the leading radiological air quality engineer at Los Alamos 
National Laboratory (LANL). In this role, I have developed compliance 
strategies for LANL, reviewed all new LANL projects for regulatory 
compliance, assisted in the development of Environmental Assessments and 
EISs, and measured, analyzed, modeled and assessed all radiological air 
emissions from LANL. I was actively involved in the review and oversight of 
the Mo·99 program development at LANL prior to the Omega West Reactor 
(OWR) shutdown. Therefore, I am fairly familiar with most technical aspects 
of the project. 
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The attached list details all my questions, comments, and concerns in this 
draft EIS. Please contact me if you have any questions. Your attention is 
appreciated. 

Sincerely, 

Eric McNamara 
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1 

2 

COMMENTS ON 
MEDICAL ISOTOPES PRODUCTION PROJECT: 

M0-99 AND RELATED ISOTOPES 
DRAFTEIS 

1) It is not at all clear why Sandia National Laboratory, New Mexico 
(SNL) was chosen as the prefeiTed alternative. Almost nothing in the EIS, in 
terms of environmental impact, cost schedule, or organizational capabilities, 
supports SNL as the prefeiTed alternative. The following items specifically 
listed in the EIS specifically indicate SNL as a non-preferable alternative; 

• The collocated worker dose from normal operations is second 
highest of all alternatives (Table 3-1). 

• The MEl dose from normal operations is second highest of all 
alternatives (Table 3-1). 

• The population dose from normal operations is second highest of all 
alternatives (Table 3-1). In addition, as discussed later, the true 
population dose will be much higher than shown. 

• The population dose to project workers is the highest of those 
calculated (Table 3-1). 

• The annual incidence of illnesses and injuries to workers is the 
highest of the alternatives (Table 3-1). 

• The dose to the public and the transportation crew from incident 
free transportation is the highest of all alternatives (Table 3-1). 

• The population dose from the analyzed accidents for target 
irradiation from the inhalation/external pathway (the pathways of 
greatest concern because they cannot be controlled) is the highest of 
all alternatives (Table 3-1}. In addition, as discussed later, the true 
population dose will be much higher than shown. 

• The population dose from the analyzed accidents for target 
processing are the highest of all alternatives (Table 3-1). In 
addition, as discussed later, the true population dose will be much 
higher than shown. 

• The resource usage for construction is the highest of all alternatives 
(Table 3-1). 

• The usage of highly enriched uranium (HEU), stainless steel, and 
chemicals for operations is the highest of all alternatives (Table 3-
1). 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

• The quantities ofliquid waste is the highest of all alternatives 
(Table 3-1). 

• The total cost for construction and operations is the highest of all 
alternatives after just two years of operation(Table 3-1). 

• The most extensive facility modifications of all alternatives would 
be required, especially in the hot cells (Table 3-2 and §3.3.1.2). 

• The least spent nuclear fuel (SNF) storage. In fact, the long-term 
requirements for SNF storage at SNL have specifically not been 
included in costs, schedule, etc. Only limited production 
requirements were included (Table 3-2 and §3.3.2.4). 

• The current ventilation for the SNL hot cells is described as 
inadequate, and even the planned upgraded ventilation system is 
only a single stage HEPA and charcoal system as opposed to two 
stage systems at LANL (Table 3-2). 

• The total schedule from record of decision (ROD) to full production 
capability is the longest of all alternatives (Table 3-2). Although it 
is true that SNL shows the shortest time to initial production, the 
stated intent of the project is to be able to produce 100% of the Mo-
99 demand in the event Nordion shuts down. I do not believe that 
a quick turn-around to initial production, but a long turn-around to 
100% production capability meets this intent. 

• Low-level wastes must be shipped off-site (Table 3-2). 
• SNL has no isotope production history or experience (Table 3-2, 

§3.3.1, and §13.3.2). 
• SNL is in the highest (most restrictive) seismic zone of all the 

alternatives (§3.1.6, §3.2.6, §3.3.6, and §3.4.6). 
• SNL does not and will not have a spare hot cell capability 

(§3.3.2.6). 
• SNL does not have an existing capability to recycle fuel (§5.14.1.1). 
• No other alternative would require transportation of targets before 

irradiation. 
• SNL has less developed separations capabilities and knowledge 

(§3.1.2). 
• SNL does not have target production capabilities that already exist 

elsewhere(§3.3.1.1). 
• The planned configuration for the annular core research reactor 

(ACRR) is an unproved configuration. All other alternatives would 
operate in a configuration that has many years of proven service 
(§3.3.1.4). 

• The potential exists to lose this facility to national defense needs. 
This alone seems to defeat the entire purpose of the program 
(§3.3.1.9). 
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19 

20 

21 

23 

Author: Eric McNamara 

• Other sites have waste compacting capabilities that SNL does not 
(§3.3.2.2). 

• It has been stated in the afternoon public meeting in Albuquerque 
that SNL. as an operating reactor, would not have to "staff up" for 
this project, as would the other site.s. Since SNL would have to 
transition from operating at something less than eight hours per 
day, five days per week to an operating schedule oftwenty.four 
hours per day, seven days per week, it seems they also would 
require significant additional staffing. 

This extensive list seems to raise significant questions regarding the 
preferred alternative. I grant that each alternative has advantages and 
disadvantages, but I don't believe the plethora of issues exists at any of the 
other sites as exists at SNL. 

2) Page 3.4, §3.1.2 indicates a potential need to dispose ofMo-99 that 
couldn't be sold? With such a short half-life, why wouldn't it be stored until 
decayed and then disposed of as non-radiological trash? 

3) Page 3.41, §3.3.3.4, states both "the reactor would be solely 
dedicated to the production ofMo-99" and "costa could be offset by sharing 
expenses with other users of its experimental facilities". These two 
statements seem to contradict each other. 

4) Page 4.3, §4.1.1 says current SNL operations releases 218 Ci/yr of 
Ar-41. Page 4.11, §4.1.7.2 says 1993 releases were 3.2 CL These two 
statements do not coincide. In addition, neither of theto. particularly 
supports the contention that increased operations of ACRR (even with the 
removal of the air core) will result in 2.2 Ci!yr of Ar-41 release (Table 5-2}. 

5) Page 5.33, §5.14.1.1 refers to "high-activity, low-level liquid waste"'. 
Is it really high-activity or low-level? 

6) Page 5.43, §6.15 states that "population"' doses were only eak'1lla.ted 
for the most impacted sector. This in no way provides a true picture of total 
"population" dose. Neither is it an equitable comparison. Although I have no 
personal knowledge of Oak Ridge's environment, both LANL and Idaho Falls 
(INEL) have populations predominately in one sector and the given figures 
are reasonable. SNL however has large populations close to the facility in 
several sectors and the true total population dose is probably (almost 
certainly) much higher than what is shown. There is no valid technical 
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reason to calculate a "population" dose in only one sector. A true population 
dose should be calculated, analyzed, and reported for all sixteen sectors. 
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Responses to Comment Letter C077 

The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council on Environ
mental Quality regulations require Federal agencies to identify the preferred alternative in a Draft EIS if the 
agency has one and to identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility (ACRRIHCF) combination at SNUNM is the 
preferred alternative for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

2 The comment restates results presented in the EIS summary table (Table 3-1), with reference to impacts of 
implementing medical isotope production at SNUNM. The EIS presents information on the relative health 
consequences, risks, resource use, costs, and waste generation associated with each alternative, along with 
other pertinent factors, to assist the decision maker in making its decision on whether to undertake the 
proposed production of medical isotopes and at which site (if any) such a project should be located. 

3 The Department recognizes that the estimated preparations costs for SNL/NM are the second lowest and 
that the estimated operating costs are the highest. The uncertainties associated with the estimated cost of the 
SNUNM and LANL alternatives are lower than for the other alternatives. If the Department decides to 
proceed with the proposed action, the information presented in the EIS (including cost data), the operational 
readiness of facilities, and other programmatic factors will be considered in the final selection of facilities 
for Mo-99 production. 

4 

Regarding the necessary modifications for each alternative, the modifications to the SNLINM Hot Cell 
Facility are recognized to be more extensive than the modifications required for the hot cells at the other 
alternatives. 

All of the reactors currently have sufficient fuel to support initial operations at the low production levels 
proposed in this EIS. The schedule for replacement and storage of existing fuel would depend on the 
production requirements for Mo-99, which would be low unless DOE were called upon to replace the 
existing supply for an extended period. Even at full production levels, SNL/NM has enough existing spent 
fuel storage space for 6 years of operation, and this could be expanded. The costs associated with spent fuel 
storage were included in the cost of reactor operations to the extent possible and would not be expected to 
differ substantially between alternatives. 

5 The ventilation system proposed for the hot cell facility at SNL/NM, or the ventilation systems for any of 
the alternative hot cells, would contain emission controls to remove both particulates and iodine from the 
airborne effluents and would meet all applicable Federal, state and local standards. 

6 As shown in Table 3-2, the estimated time required to full production for the preferred alternative is second 
shortest, tied with the LANL alternative. 

The ability to produce even a small amount of Mo-99 in a short period of time is important in that, if a Mo-
99 shortage were to occur in the near future, the Department would be able to supply at least a fraction of 
the U.S. demand. The Department has proposed the Medical Isotopes Production Project to respond to a 
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near term "window of vulnerability" in the Mo-99 supply situation; therefore, the ability to produce 
even a small amount of Mo-99 in a short period of time is an important factor and will be considered in 
the Department's decision on the proposed project. 

7 The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and 
LANL alternatives and will consider this factor in making its decision on the proposed project. 

8 As shown in Table 3-2, the Department recognizes that all sites under consideration except SNL/NM 
have significant isotope production experience. 

9 Although significant seismic activity at any alternative site is a relatively rare occurrence, differences in 
potential for facility damage are reflected in the seismic safety requirements for facility construction at 
each location. Because all facilities or modifications would meet the seismic safety requirements 
appropriate to their locations, the level of risk associated with potential seismic damage to medical 
isotope production facilities is expected to be similar for all EIS alternatives. 

10 At full production, SNL/NM would have excess hot cell capability for certain Mo-99 production steps, 
but would not have as much spare hot cell capability as other alternatives. Currently, DOE does not 
plan to recycle any spent nuclear fuel that would be generated as a result of the proposed project. The 
capability to recycle uranium extracted from targets is currently available at LANL, but the technology 
could be implemented at any of the alternative hot cell facilities. 

11 The commentor is correct, three of the four alternatives will fabricate targets onsite. The preferred 
alternative will utilize the target fabrication experience and expertise at LANL, although the option 
exists to fabricate targets at SNL/NM (see Section 3.3.1.3). 

12 The Department recognizes that the isotope separation chemistry experience at SNL/NM is not as 
extensive as any of the other three alternatives. However, SNL/NM personnel are developing separation 
chemistry expertise by working with LANL in the verification of the Cintichem separation process and 
would continue to develop this expertise if SNL/NM were selected for the proposed project. 

13 As discussed in Section 3.1, the preferred alternative would have targets fabricated at LANL. Also, as 
discussed in Section 3.1, the target fabrication process that is being validated by LANL would be 
transferrable to any of the alternative sites. 

14 The ACRR proposed configuration is predicated on calculations. Significant testing activities will be 
conducted during the reactor startup and power escalation periods. Neutron flux levels, target irradia
tion zone power distributions, natural circulation cooling of the targets, and the dynamic effects between 
effectively two separate, neutronically coupled concentric cores must be verified through the planned 
testing activities. 

15 It is possible that the ACRR, the preferred reactor for the proposed project, could be diverted to support 
defense-related missions in case of a national emergency. However, the Department has determined that 
the probability of needing the ACRR for defense purposes is sufficiently low to preclude disqualifying 
the reactor from consideration. 

16 Comment noted. 
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17 The statement was that "Because it is a currently operating reactor, and it has the trained operators on board 
right now ... " The commentor is correct that additional staffing would be required to reach a 24-hour, 7-day/ 
week capability. The objective of the statement was that SNL/NM could begin initial reactor operations for the 
proposed project quickly, to act as a backup to the existing supplier. 

18 As with any project, there are uncertainties and issues associated with each of the alternatives considered in the 
EIS, including the preferred alternative. These issues are identified throughout the EIS. 

19 Mo-99 and Tc-99m eventually decay to form Tc-99, which has a long half-life (about 216,000 years) but is still 
radioactive. The unsold Mo-99 would be allowed to decay before disposal to reduce the activity level, but the 
remaining Tc-99 would still be mildly radioactive and would be disposed of as low-level waste. 

20 The term "solely dedicated" should not have been used. The commentor is correct. If ancillary programs are 
undertaken to offset the operating cost, then the facility is not solely dedicated to the production of Mo-99 and 
related isotopes. Some of the costs could be offset by sharing expenses with other users of its experimental 
facilities on a non-interference basis. Section 3.3.3.4 of the EIS has been revised to reflect this comment. 

21 The estimated emissions for ACRR in Section 4.1.1 refer to hypothetical continuous operations with the current 
core configuration. Because the reactor did not operate continuously during 1993, the releases reported for that 
year (see Section 4.1. 7.2) were lower. The estimated ACRR emissions for the EIS proposed action (Table 5-2) 
were based on historical operations, with adjustments for changes to the core configuration that would remove 
the major source of argon-41. This estimate is consistent with an SNL/NM analysis of projected emissions 
from the reconfigured reactor (Section 5.7.1). 

22 The terminology used is correct. 

23 Population dose estimates for routine (i.e., relatively continuous) emissions from facilities consider the total 
population within 80 km of the facility, accounting for the fraction of time the wind blows toward each sector. 

Because accidents are short-term scenarios relative to normal operations and because the wind cannot blow in 
all directions simultaneously, the population impacts are typically evaluated for a bounding condition. For the 
purposes of this analysis, the wind was assumed to blow in one direction under minimum dispersion atmos
pheric conditions during the entire release, and the direction was chosen to maximize the population dose. If 
the wind direction were assumed to change during the course of the accident, a larger population might be 
affected, but the quantities of radioactive materials to which those populations are exposed would be lower, 
resulting in a smaller total collective dose and a lower average dose to the downwind individuals. The analysis 
in the EIS was designed to maximize the potential population dose for each accident by choosing a single wind 
direction, which is noted in the text and tables of Section 5.15. 
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February 1, 1996 

I brought a special guest here to the meeting, this is my son lan Todd Dempsey. 
took lan on a tour around the CMR building, and past the Omega West Reactor 
before we came here. ~an was too young to remember when he had To-99, but I 
explained to him that he was very sick and that it helped to save his life. ian has a 
scar on his stomach from the two surgeries he had performed on him when he was 
six to eight weeks old. The first surgery was unsuccessful because the problem 
could not be identified with the barium x-ray diagnosis that was used. The second 
surgery relied on a Tc-99 diagnostic technique, and the Tc-99 was able to pinpoint 
the problem. lan has affirmed his support fm· this project to me. 

I have come here tonight to tell you that~ read aU the portions of the draft: E~S for 
MIPP related to Los Alamos and Sandia and that I want the Medical Isotope 
Production Project to proceed. I find that the draft EIS is a thoughtful. well written. 
comprehensive, and informative document. I do have one dissention, l find that the 
NO ACTION ALTERNATIVE is OJMPLETELY UNACCEPTABLE!!! I want the project to 
proceed here in Los Alamos. I can see the Low Level Waste dump from the roof of 
my house in White Rock, and I want the project here. I drive past the spent fuel 
storage area everyday on rny way to work. and I want the project here. lhe Omega 
West Reactor ts behind McDonald's, where my chHdren like to get Happy Meals, and 
I want the project here. But if some other site in the United States is deemed to be 
a better location. well so be it. Just as long as we again manufacture this medicine 
here in the USA. 

My job as a contractor for LANL is in Radiation Protection, and I am completely 
confident that we can produce this medicJne without incident I would not have my 
family living here, working here, and going to school here if I thought it was unsafe. 
This is a special community and the people I work with are some of the smartest in 
the world. We can do this, we can do it safely. we can do it smart, and we can be 
proud of it, damn proud to be making medicine for our nation. 

I heard some crap from protesters on the news from Albuquerque on Monday 
night [1/29/96}, about how this was a pork barrel project, a secret plan to keep 
the nuclear weapons program alive at Sandia, and that how we should continue to 
buy our medical isotopes from Canada. I am sorry that some people are so 
misguided. so unhappy. so uninformed that they will tell and believe lies to support 
their positions. I don't want to rely on other countries for this vital medicine, and I 
want us to make the hard cholces that keep us strang as a nation. This is a 
tremendously important project. and it must go fofWard in some fashion. tf the 
controversy in Albuquerque wm prevent or slow this project, then I must insist that 
the controversy be considered when selecting the site for the MIPP. The people 
against the project operating at Sandia or the against the project in any form, would 
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sing a different tune if the medicine was needed to help save the life of one of their 
children. In 1989, when Taos county voted itself a nuclear free zone, they 
specifically exempted medical isotopes. Even these rabid anti-nukes saw the need 
for this medicine. If these people who are against the MIPP were faced with a real 
life need for this medicine, they would not give a damn where it was made, just so 
long as they had it 

We in Los Alamos are in a unique position, and can do so much for this project. We 
have all the required facilities, hot cells, reactor, fuel rods, spent fuel storage, 
process facilities, and high and low level waste facilities. We can have a cradle to 
grave operation with little or no dissention FRCI\t1 THE RESIDENTS CF THE aJUNTY. 
What some of less than objective neighbors think is not important because they 
have already affirmed their opinion on the necessity of medical isotopes. 

At the last meeting related to this project 1 heard some comments about expense, 
about pursuing a liner accelerator or liquid reactor technology, and related issues. 
am not against these ideas, but I know that they are unproven and may require 
more time than remains before the Canadian reactor shuts down. We must go 
forward with this proven technology. In the future, if some other method proves 
more reliable, more cost effective, more efficient, then we will do as Americans have 
always done and embrace the new way. For the time being however, we must move 
forward, begin this project and produce this medicine for Cl.JR country. Let us 
begin, now, here, in this county, doing more work to keep our nation strong, self 
sufficient, and proud. 

Thank You, 

Michael and Jan Dempsey 
300 Connie Ave. 
White Rock, NM 87544 

[505] 672-3726 
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Letter: C078 Author: Michael and Ian Dempsey 

Responses to Comment Letter C078 

Comment noted. 

2 Comment noted. 
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February 9, 1996 

Mr. Wade Carroll, MIPP-EIS Docu.ent Manager 
U. S. Depart~~ent of Energy 
Office of Isotope Production and Distribution, NE-70 
19901 Ger8Uitown Road 
Gen~antown, Mar:yland 20874 

Author: Con Mahoney 

SUB.JECTa COMMENTS ON THE DRAFT ENVIROICMEIITAL IIIPACT STATEMENT FOR THE 
MEDICAL ISOTOPES PRODUCTION PROJECT: MOLYBDEJUI-99 AIID RELATED 
ISOTOPES 

Dear Mr. Carroll: 

1

,

1

• On behalf of the Idaho falls Cha.ber of Coamerce INEL Ca.mittee, we 
woqld like to make the following cu.ments on the subject EIS: 

1) INEl's •ission includes medical uses of nuclear technology. The 
two Hew MeKico labs are Defense •ission labs. DOE should be I supporting the labs' assigned missions. INEl has the Isotope 

I experience and existing support functions that is not present at 

I 
I 
i 
i 

i: 
i 

the New Mexico labs. 

2) Earliest production of small amounts of Mo-99 should not be I 
requir..ent or the basts for DOE's selection decision. As stated 
1n·the EIS (pp iv), the Canadian source is not 1n question for at 
least 3-4 years. The need for a backup has existed for seven 
years! Now Is not the time to make a ti.e related decision when 
only an additional IZ months would be required to do 1t right. 
There is no race with tl.e to .ake the wrong decision to get an 
Inadequate backup. If the Canadian source were to fail It would 
most likely be a complete failure as stated in the EIS (pp v) and 
Sandia's backup capacity would not begin to .set the U. s ... dlcal 
needs. Early capability to meet the full da.and therefore appears 
to be .are important than partial supply at an earlier date. THIS 
IS OUR MOST INPORTANl' POINT AND IIIAS NOT ANSWERED AT THE PUBliC 
HEAR IN&. 

3) Given that 10~ or more production requirement is necessary, it is 
clear that the INEl alternative is the best option. It 1s the best 
fro. a technical sense for medical Isotope production, best froa an 
environ.ental sense and least overall cost (even reduced fro- the 
EIS estimates with use of the them Plant hot cells, raising the PBF 
power fro. that used 1n the EIS which substantially reduces reactor 

"Your Partners In Progmss" 
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Letter: C079 
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Author: Con Mahoney 

Mr. Wade Carroll, MIPP-EIS Document Manager 
Page Two 

modification costs, the more detailed existing PBF estimates as 
well as the reduction in cost by cost sharing the operational cost 
with the concurrent BNCT treatment option). 

4) The ability of the INEL to do the entire ~edical mission within 
site boundaries (no public highways) is also deemed to be a major 
advantage and reduces public and environmental risks. 

5) The ACRR at Sandia is a reactor facility with a defense mission 
which would make commercialization very difficult and severely 
limits the reliability of it as a M0-99 backup even though there 
may not be any present DOD use (defense priority in time of need). 

6) There is strong public support in Idaho for the medical mission. 
There was not a single statement in opposition of either of the two 
very well attended public hearings. 

Sincerely yours, 

~ '/J£~A ~-J/. 
Con Maho~~~i~~ 
INEL Co11111ittee (/ 

cc: Secretary O'leary 
Idaho Congressional Delegation 
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Responses to Comment Letter C079 

As stated in Table 3-2, the INEL, LANL, and ORNL sites all have significant isotope production 
experience. 

2 To replace their single existing reactor, the Canadians plan to build two new reactors, each with the 
capability to produce 100% of the worldwide demand for Mo-99. They plan to have these two new 
reactors operating by the year 2000, so even if one of those reactors were to shut down, there would be 
adequate backup production capability at that time. 

In the near term, with a single reactor producing 100% of the U.S. demand, a shutdown of that reactor for 
any reason would result in a Mo-99 supply shortage. The potential for such a shortage is why the ability 
to produce even a fraction of the U.S. demand in the near term is considered important. This would 
provide DOE with a Mo-99 extraction process which has met FDA approval requirements in the very near 
term and would be capable of providing up to 30% of the U.S. demand on an emergency basis. This early 
experience would also be an asset in the expansion to full-scale production capability. 

3 All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary 
modifications) have the ability to produce at least 100% of the U.S. demand for Mo-99. Power Burst 
Facility (PBF) operation above the power level assessed in the EIS would incur additional costs and 
schedule to meet operational requirements for a higher power reactor. The existing PBF cost estimates 
were a source for some of the information required for this EIS, but were not all-inclusive. Additional 
cost information specific to the proposed Medical Isotopes Production Project was developed. 

4 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is investi
gating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that other 
reactors under consideration for this project may be usable for BNCT. If the Department decides to 
proceed with a production alternative for this proposed project, it would welcome a proposal from IBTC 
for dual use of the reactor facility selected. 

As discussed in Section 5, the environmental impacts of the proposed Medical Isotopes Production 
Project were found to be low and essentially the same for each of the reasonable alternatives. 

The comment correctly notes that the operation at INEL would occur substantially within the site bound
aries. Although the risks of some aspects of the project are lower at INEL than at other sites because of 
this, transportation of separated isotopes would require shipments to the Idaho Falls airport over public 
roads, and the risks associated with these shipments are comparable for all alternatives. 

5 If the Annular Core Research Reactor (ACRR) is selected for the proposed project, its mission would be 
changed from a defense mission to an isotope production mission. The reason that the possible diversion 
of the ACRR for defense use is highlighted in the EIS is that, in an emergency, the ACRR is more likely 
than the other reactors considered in the EIS to be used for defense purposes. However, the Department 
has determined that the probability of needing the ACRR for defense purposes is sufficiently low to 
preclude disqualifying the reactor from consideration. 

6 Comment noted. 
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Mr. Wade Carroll, MlPP-EIS Document Manager 
US. Department ofEnergy 
Office oflsotope Production and Distribution, NE-70 
19901 Gennantown, MD 20874 

February 7, 1996 

Subject: Conunents on the DETS for Medical Isotope Production Project 

Dear Mr. Carroll: 

1 appreciate the opportut~ity to comment on the DraJl Environmental Impact Statement for the 
Medical Isotopes Production Project: Molybdenum-99 and Related Isotopes. After revievting the 
document I would like to submit the following comments for consideration.: 

Jam concerned that choosing the ACRR as the preferred alternative does not take into 
consideration several items: 

L The ACRR is currently located at a facility controlled by the military. If this facility 
were to be utilized, the military c~1uld reassume the facility at any time. This would 8eem a 
poor option if you were seeking to attract investowventure capitaL 

2. The possibility of utilizing the PBF facility in conjunction with BNCT was not 
addressed. It would ~eem that dual usage would save coMirlerable money. 

3. If the ACRR is ulilized, has the new core option been environmentHlly approved (ElS 
submitted and approved)? 

Considering the above, J feel the decis.ion to designate the ACRR as the preferred option has 
flaws. 

Sincerely, 

;@j-JaL:___ 
Robert L. Skinner 
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Responses to Comment Letter COSO 

The Annular Core Research Reactor (ACRR) is a DOE-owned facility. It is possible that the ACRR, the 
preferred reactor for the proposed project, could be diverted to support defense missions in case of a 
national emergency. However, the Department has determined that the probability of needing the ACRR 
for defense purposes is sufficiently low to preclude disqualifying the reactor from consideration and to 
significantly diminish its potential for privatization. It is expected that the Department will be able to 
maintain access to the site under all circumstances. 

2 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is 
investigating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that 
other reactors under consideration for this project may be usable for BNCT. If the Department decides to 
proceed with a production alternative for this proposed project, it would welcome a proposal from IBTC 
for dual use of the reactor facility selected. 

3 Modification of the ACRR for the Medical Isotopes Production Project and any associated environmen
tal impacts are evaluated in this EIS. 
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Letter: C081 

February 8, 1996 

Wade Carroll 
ElS Project Manager 
NE-70 
USDOE 
19901 Gennantown Rd. 
Gennantown, MD 20874-1290 

Dear Mr. CarroU, 

Ruth F. Weiner 
7336 Lew Wallace Drive NE 

Albuquerque, NM 87109 
(505) 856-5011 

Author: Ruth F. Weiner 

Please enter the following statement into the hearing record of the Mo-99 Draft EIS: 

The radiation doses during incident-free transportation to people living and working along the 
transportation routes were probably over estimated by about two orders of magnitude. The total 
doses were presented, which included the stop dose (which was itself ridiculous in many cases). 
The correct dose to cite is the off-link dose, which is usually about two or more orders of 
magnitude smaller than the total that includes the stop dose. 

Comments and Responses 2.395 Volume II, MIPP - EIS 



Letter: COSt Author: Ruth F. Weiner 

Response to Comment Letter C081 

Comment noted. The assumptions were consistently applied for all alternatives. 
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February 6, 1995 

Wade Ca~roll, MIPP 
EIS Document Manager 
Office of Nuclear Enerqy, Science and Technology, 
US Depattl&nt of Energy 
19901 Germantown Road 
Germantown. Maryland 20874 

Dear Sir: 

IDAHO FALLS 
MEDICAL 
SOCIETY 

6991 llmOU$1R 
lde~ho tails, idaho 81401t 
NE 

70 (ZOI) 5Z4-6170 

lne Idaho Falls Medical Society supports the production of medical isotopea at 
the Idaho National Engineering Laboratory near Idaho Falla. 

We feel that the use of the power burst facility at the INEL would be auperior 
and ~ould be •oat cost effective and beat in line with our national intereata. 
The5e isotopes are medically necessary, and the advantages of doing them with the 
power burst facility are aa follows: 
1. The power burst facility reactor !a the only one using the low enriched 
uranium whtch reduces waste generation and security requirements 
2. PBF can dispose of low leYal waste generated on site, ~bile an alternative 
would require packaging and shipping across state linea to the Nevada test site 
3. The lew cost of the operation of the PBF alonq with the spent fuel produced 
and the air quality impact are impotant factors 
4. The PBF is the only choice wnich envisions the private sector takinq over 
production 
S. The reactor used for this would also be suitable for the cancer treatment 
mission if that is pursued 
6. there is technical ability to produce 1001 of the nation's demand for these 
medical isotopes with the PFB 
7. The initial expenditure and operation eMpense is at least one-third lower 
than the alternati~es, if done at the PBF site near Idaho Falls 

On behalf of the Idaho Falla Hedioal Society, I ' ' writin9 in support of this 
project. 

Sincerely, 

GG:k 
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Responses to Comment Letter C082 

Comment noted. 

2 Comment noted. 

3 The Power Burst Facility (PBF) is the only option currently using low enriched uranium fuel. All the 
other options evaluated in detail have designs for converting to low enriched uranium. The objective is 
not to build any more highly enriched uranium fuel bundles for any of the other options, but to use the 
fuel already on hand until the supply is exhausted or, in the case of the Annular Core Research Reactor 
(ACRR), until the burn up limit is reached (see Section 3.3.1.9). Two or three transition cores of both low 
enriched uranium and highly enriched uranium would be used during the conversion to all low enriched 
uranium fuel for these options. This is a long-term safeguards advantage, in that it depletes and irradiates 
the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are 
generated per reactor full power year with the use of low enriched uranium bundles. 

4 The INEL alternative and the LANL alternative both allow the small quantities of low-level waste to be 
stored onsite. The preferred SNL/NM alternative and the ORNL alternative would require some ship
ment of low-level waste to the Nevada Test Site (NTS). 

5 The estimated operating costs of each alternative are presented in Section 5.22, the estimated fuel 
utilization of each alternative is presented in Table 3-2, and the air quality impacts of each alternative are 
discussed in Section 5.7. Each factor is important and will be given due consideration as the Department 
formulates its decision on the proposed project. 

6 

7 

8 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE. The Department is aware of this potential for the INEL alternative. Although the 
potential for privatization ofthe proposed action in this EIS is important, the process for privatization is 
not part of this proposed action. Each of the production alternatives has potential for privatization. DOE 
has solicited expressions of interest from the industrial community for the privatization of any isotope 
production activity conducted by DOE, including the proposed Medical Isotopes Production Project. If 
promising concepts are received, the Department would seek privatization proposals on a competitive 
basis. 

As mentioned above, IBTC has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has 
it made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating 
the possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors 
under consideration for this project may be useable for BNCT. If the Department decides to pursue this 
proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility selected for 
medical isotope production. 

All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary 
modifications) have the ability to produce at least 100% of the U.S. demand for Mo-99. 
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9 The preparations costs for the INEL alternative, as shown in Section 5.22, are estimated to be about $2.4 mil
lion (or about 12%) less than for the preferred alternative. The operations costs for the INEL alternative are 
estimated to be about $4.4 million (or about 34%) less than for the preferred alternative. However, the uncer
tainties associated with the cost estimates for the INEL and ORNL alternatives are expected to be greater than 
for the LANL and the preferred alternative. 
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Mr. Wade Carrol 
MIPP EIS Document Manager 
Office of Nuclear Energy 
Science and Technology (NE-70) 
U. S. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 220874 

Dear Mr. Carrol: 

330 Hartert Dr. 
Idaho Falls, ID 83404 
February 9, 1996 

I am writing to comment on the draft EIS since I was unable 
to attend the public hearing held in Idaho Falls on January 
17. I am employed at the INEL, but these are my comments as 
a private citizen. 

1. It does not appear that the the correct distances were 
used in estimating some radiological doses to the public. 
The nearest public road to PBF is the state highway which 
crosses through one edge of the site 11 km from PBF. 

As I remeber my last visit to Sandia, the Lab is at th edge 
of a military base and anyone can drive right up to the 
front gate. The ACRR facility is right in the Lab complex 
and not remotely located from the complex or the gate. 

2. In assesing the possible radiological consequences, and 
changes to the desigh of the ACRR reactor core and 
internals, no basis was presented for some of the 
assumptions. It appears to me that fuel melting has been 
assumed to be a beyond design basis event for the ACRR 
taking credit for the existing ACRR core design and 
operation. I don•t see any discussion as to how this will 
be assured in the new core and internals design which will 
employ a "TRGA" type fuel design without the retaining the 
inherent reactivity feedback normally associated with TRIGA 
fuel. The proposed operation includes a substantial 
increase in the steady state power. No details were 
provided on possible effects and required mitigating 
features. 

3. If PBF were to be chosen, there still exists a 
consderable reservior of key technical and managment people 
employed at the INEL who could form the nucleus of a project 
team to modify and restart the facility. 
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4. Isotope prouction is consistant with a present mission 
at the INEL and processing of the target material may be 
compatible with remaining work at the Idaho Chemical 
Processing Plant. 

5. The INEL is noted for its abiliy to build and manage 
large nucear facilities and to manage multidisciplinary 
projects. The MIPP appears to particularly suited to 
strengths at the INEL. 

6. Work is formatively started to privately develope PBF as 
a BNCT treatment facility. It should be possible to 
integrate these two projects and cost share overlapping 
work. This would produce cost saving to the taxpayer and 
reduce BNCT patient teatment costs. 

7. The time to restart PBF for istope production should be 
very comparable or even faster than the time it will take to 
complete the extensive modifications proposed for the long 
term use of ACRR. It should be possible to make the near 
term minor changes at ACCR to start istope production with 
the existing ACRR core. At the same time start work on a 
PBF istope production restart. This would provide 
essentially the same schedule for istope production and 
result in considerable savings to the government. 

Thank you for your consideration. 

Sincerly, 

L/J~ 
~fent J. Bues.cher 
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Responses to Comment Letter C083 

The access point assumed for the Power Burst Facility (PBF) is actually a thermal luminescent dosimetry 
monitoring station at the area boundary. In the absence of more detailed information, it was assumed for 
purposes of the analysis that a member of the public could gain access to this location. The analyses 
presented in the EIS for consequences at the public access location following accidents at the PBF are 
therefore more conservative (i.e., estimate a higher dose) than if the highway location were chosen. In 
addition, the location evaluated for the offsite resident is about 12 km away, which would not differ 
substantially from the public access location on the highway. Changing the public access location would 
not substantially change the conclusions reached in the EIS because the accident risk associated with 
operation of any of the facilities is low. 

2 The SNL/NM facilities are located throughout the Kirtland Air Force Base (KAFB). The area in which 
the Annular Core Research Reactor (ACRR) and the Hot Cell Facility (HCF) are located is remotely 
located and not near the Base boundary. 

3 Although the ACRR would operate at increased power under the alternative proposed for the EIS, it 
would still employ convection cooling. Therefore, a flow blockage scenario similar to that evaluated for 
the other reactors would not represent a reasonably foreseeable accident. If it became necessary to 
modify the reactor core to accept a TRIGA-type low enriched uranium fuel, the existing safety basis for 
the facility would be re-evaluated to determine whether the conversion substantially increases the risk 
associated with its operation. The fuel damage scenario evaluated in the EIS for the ACRR is expected 
to bound the consequences of an accident after such a conversion. 

4 Each of the alternative sites has the technical and managerial capability to execute the proposed project. 

5 

6 

7 

8 

As stated in Table 3-2, the INEL, LANL, and ORNL sites all have significant isotope production 
experience. 

Comment noted. 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is 
investigating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that 
other reactors under consideration for this project may be useable for BNCT. If the Department decides 
to proceed with a production alternative for this proposed project, it would welcome a proposal from 
IBTC for dual use of the reactor facility selected. 

Comment noted. 

Volume II, MIPP- EIS 2.402 Comments and Responses 

I 
Ji 

,, 



Letter: C084 

-I 

/~ i>t. 

f:1 ( ,:~ /'· .. ::.: _; 1~ •• 

1 

2 

Comments and Responses 

.JoHN R. HoRAN 
R.At1{,\'t"l0N rWO'l"F.(."TJO!'t t•o:"'o!Hl:J.T.\~T 

1791 CO I~UN..:\l)U ~·1'. 

ID.""'HO F.\l .. t-'":1. 10 • .-L:.l~.Ol 

llt-(..{<,·>• v'-J ;,..: . .r.<--<Cj'~.; 
.1. c)-' 7 'l 

Author: John R. Horan 

. ·---.. -
~<·f. -i.-(._(( ... ~..__ .-l·.· .... ·c:-tri..·;.s,.J.,. .... I:.., 

2.403 Volume II, MIPP- EIS 



Letter: C084 

2 

3 

4 

5 

Volume II, MIP P - EIS 2.404 

Author: John R. Horan 

I 

Comments and Responses ~JI 

I 

•II 
I 



Letter: C084 Author: John R. Horan 

Responses to Comment Letter C084 

Testimony from the public was taken for the majority of the advertised period of time, 1:00pm through 
4:00pm. The meeting was recessed for a time when no one was interested in making a comment. 
However, representatives from the Department, the moderator, and the court reporter remained available 
to resume the meeting and take public comments until the meeting was adjourned at 4:00pm. A "quiet 
room" with a tape recorder was available next to the meeting room throughout the entire 3-hour periods in 
the afternoon and evening. The comments made in the quiet room have been reproduced and responded 
to in this section as part of the transcript of the Idaho Falls public hearings. The commentor 's oral 
comments are listed as IDB 19. 

2 The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council of Environ
mental Quality regulations require Federal agencies to identify the preferred alternative in a Draft EIS if 
the agency has one, and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility (ACRR/HCF) combination at SNL/NM is the 
preferred alternative for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

3 All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary 
modifications) have the ability to produce at least 100% ofthe U.S. demand for Mo-99. As stated in 
Table 3-2, the INEL, LANL, and ORNL sites all have significant isotope production experience. 

4 The Power Burst Facility (PBF) is the only option currently using low enriched uranium fuel. All the 
other options evaluated in detail have designs for converting to low enriched uranium. The objective is 
not to build any more highly enriched uranium fuel bundles for any of the other options, but to use the 
fuel already on hand until the supply is exhausted or, in the case of ACRR, until the burnup limit is 
reached (see Section 3.3.1.9). Two or three transition cores of both low enriched uranium and highly 
enriched uranium would be used during the conversion to all low enriched uranium fuel for these options. 
This is a long-term safeguards advantage, in that it depletes and irradiates the weapons grade material on 
hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are 
generated per reactor full power year with the use of low enriched uranium bundles. 

The ACRR is a Department of Energy Facility, not a Department of Defense facility. 

5 Comment noted. 
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Office of the Governor Telephone 
(505) 1169-3 II I 
{505) 869-6333 
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PUEBLO of ISLET A 
P.O Box ll?O 

l•l<ta, N•w Mnico 870Jl 

Mr. Wade Carroll, MIPP-EIS Document Maneger 
U.S. Department of Energy 
Office of Isotope Production and Distribution NE-70 
19901 Germantown Road 
Germantown, Maryland 20874 

February 9, 1996 

Re: Draft Environmental Impact Statement - Medjcallsotopes Production Project: 
Molybdenum-99 and Belated lsotooes 

Dear: Mr. Wade Carroll: 

The Pueblo of Isleta submits our comments regarding the Medical Isotopes 
Production Project: Molybdenum-99 and Related Isotopes Draft Environmental 
Impact Statement (EIS). Unfortunately, the Pueblo can only submit limited comments 
regarding this proposed project due to our limited environmental staff, their over 
committed time, and· our very limited knowledge of the nuclear industry. However, we 
do have some specific concerns regarding locating this facility here in New Mexico. 

Our first concern is that the EIS process does not take into consideration tribal ability to 
fully review, assess, and make informed decisions regarding the magnitude of this or 
any other project beyond our technical knowledge or capability. This greatly limits our 
participation in this process to determine for ourselves the degree of any potential 
impacts that may be associated with this project. There is an apparent need for 
technology transfer to occur on a more basic social level rather than on an overtly 
industry level. Perhaps then DOE's American Indian Tribal Government Policy could 
truly be effectively instituted. 

The second concern is related to the last sentence of the first paragraph in 5.17 
unavoidable Adverse Environmental Impacts of which refers to a scenario of 
supplying 100% of the current U.S. demand. Information we have received describes 
the Canada facility as having significant environmental pollution problems associated 
with it. Our concern is that if this facility had to supply 1 00% of future production for the 
U.S., what absolute assurances can be given that those same pollution impacts would 
not be relocated here? 
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Author: Alvino Lucero 

Our third concern relates to how emergency planning and response has been 
coordinated with tribal governments and spech'ically Isleta Pueblo? If an accident 
occurred within tribal lands, who would respond and how would such accidents be 
mitigated? We are unaware of such communication with DOE in this area. 

Lastly, we would like to make sure that those comments and/or questions presented by 
Mr. Blane Sanchez at the Albuquerque, NM public hearing were on behalf of Isleta 
Pueblo. 

Basad on Isleta's aisadvantaga to adequately review this proposed project and based 
on previous positions taken regarding radioactive waste disposal from DOE facilities, 
we are unable to support this project at this time. If you have any questions, please 
direct them to Blane M. Sanchez of our Environment Department. at 505-869-271 0. 

Sincerely, 

PUEBLO OF ISLETA 
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Responses to Comment Letter C085 
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The Department is committed to actively involving the public, state and local governments and tribal 
governments. Based on the proximity of the preferred facility site to the Isleta Pueblo, the Department 
contacted the tribal government representatives during the public comment period to discuss the pro
posed project, and the Department has noted the tribe's concerns and recommendations. The Department 
has sought and received input from all entities on the proposed Medical Isotopes Production Project and 
would welcome any specific suggestions on how this interaction could be improved. 

The environmental impacts of facility operation presented in this EIS are based on historical operation of 
reactor facilities and of Mo-99 production using the Cintichem process to produce 100% of the U.S. 
demand. The Nordion facility uses a different type Mo-99 production target and a different isotope 
separation process and generates higher levels of waste than the Cintichem process. DOE believes that 
the impacts as presented in the EIS are credible, but conservative, estimates of the consequences of the 
proposed alternatives. 

The Department cannot provide "absolute assurances" that pollution problems would not arise as a result 
of this project. However, the Department would conduct all production and transportation activities in 
accordance with applicable and environmental, safety and health regulations. The Department would 
also implement appropriate environmental monitoring measures to minimize the probability and potential 
impacts of uncontrolled radiation release to the environment. 

Any shipments of radioactive material that might occur as a result of the Medical Isotopes Production 
Project at SNL/NM would be conducted in accordance with Federal and state standards for transporta
tion of radioactive materials. The shipment of radioactive wastes resulting from the proposed production 
of Mo-99 would be merged with the overall site shipments of waste to the waste site. Detailed planning 
for transportation, public interactions, and emergency response procedures for shipments are within the 
scope of site-level waste disposal environmental impact statements. Appropriate planning for routing of 
these shipments and contingencies for emergency response in cooperation with state, local, and tribal 
governments would be in place prior to removing materials related to this proposed project from the site. 

Mr. Sanchez asked questions of the panel at the Albuquerque meeting and was provided responses at the 
meetings. Mr. Sanchez did not offer any formal comments for the Department to respond to in this 
document. 

Comment noted. 
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State of Idaho PHILIP~._~:;;.;, 
=· ~~~~ 

OVERSIGHT PROGRAM ROBERTN.FE~ClUSON 
IDAHO NAflot.IAL ENGINO:ERIN .. I.AIIDI'IATOOIY 00 800/232-4635 Admlniot<alo' -·J .......,..& W•~ 1-410 l't. 'Hilton • Bol,..., ID 83706 • 208/~516 • (PAX) 208/~29 
900 N. Skyline • ldoho FaDa,ID 83402 • 206/~liOO • (FAX} 208/.52&-2605 

February 8, 1996 

Mr. Wade Carroll 
EIS Project Manager 
Medical Isotopes Production Project (NE-70) 
u.s. Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874-1290 

RE: State of Idaho comments: Draft Environmental Impact Statement 
for the Medical Isotopes Production Project: Molybdenum-99 
and Related Isotopes, DOE/EIS-0249D 

Dear Mr. Carroll: 

Thank you 
document. 
is a copy 
record of 

for the opportunity to comment on the above referenced 
our comments are both general and specific. Attached 

of Governor Batt's testimony that was read into the 
the January 17th public meeting in Idaho Falls. 

General Comments 

Based on the information presented in the EIS, a strong case is 
made for the use of the Power Burst Facility at the INEL rathe~ 
than the preferred alternative (target fabrication at LANL and 
isotope production at SNL/NM) . The estimated 
preparation/facility modification cost is lowest at INEL among 
the proposed alternatives, and estimated annual operating cost is 
lowest at INEL (tab. 5-52, p. 5.100). "The planned facility 
modifications at SNL/NM are the most extensive required at any 
site ... " (p. 5.2, para. 5}. Also, the INEL has considerable 
isotope production experience; SNL/NM has none. Boron Neutron 
Capture Therapy development may also take place at the Power 
Burst Facility which could result in further cost savings that 
are not reflected in the cost analysis of the various 
alternatives. 

As the isotope production described in this document will 
essentially start from scratch, DOE has the opportunity to build 
in a strong waste minimization component. Where possible, waste 
generation should be eliminated; where that is not possible, any 
waste produced should be capable of being reused or recycled. 
Any remaining waste should be of such a nature as to be easily 
treated and disposed of. As isotope production proceeds, 
additional opportunities for waste minimization should be 
examined as they are discovered. 

lnl.'estigaLe • El.'aluate • Report 
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As DOE's position is that domestic production of Mo-99 should, in 
the long term, be undertaken by the private sector, an effort 
should be undertaken by the Department to involve a private 
company or companies in Mo-99 production. A long-term qoal of 
turning over Mo-99 production to the private sector using leased 
DOE facilities could also be incorporated. As pointed out in the 
first paragraph on page 3.48, early privatization might be 
ea~iest at the INEL if the BNCT project, also slated £or the PBF 
reactor, is allowed to proceed. 

Specific comments 

P. 4.57. para. 5 

"The climate and meteorology of the {Oak :Ridge.) site are typical 
of a high desert plateau •.. " This is, of course, incorrect. 

P. 4.73, para. 1 

Idaho Falls should be added to the list of nearby communities. 

P. 4.83, para. 1 

"Neither INEL nor any of the surrounding counties is designated 
as a nonattainment area •.• 11 Portions of Bannock: and Power 
Counties, within about 50 miles of INEL facilities, are 
designated as a nonattainment area for PM11J. 

p. 4.90. para. 6 

''Major utility systems serve the lNEL site. These systems 
include water, sanitary sewer, and natural gas pipelines." The 
INEL site is not served by any municipal sewer lines, nor by 
natural gas pipelines. 

P. 4.92. para. 1 

The Experimental Breeder Reactor II is no longer operating, and, 
therefore, will no longer provide electrical power. 

P. 4.92. para. 2 and 3 

Annual electricity usages (217,000 at INEL and 31,500 for 
facilities in Idaho Falls) should be in units of megawatt-hours 
(MWh}, not megawatts (MW). 
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Letter: C086 

a-HILIP Ill!. BATT 
GOVO:RNOR 

Author: Robert N. Ferguson 

OFFICE OF THE GOVERNOR 

BOIS£ 1'13720-0034 

Governor Phil Batt 
Teslimo11y prepared for tklivery 

attlu! 
U.S. Deparrmenl oj"Energy 

Idaho Fall.!J, Idahv 
heluing rm the 

Medical Isotopes Production Project: 
Molybdenum-99 and Related Isotopes 

Draft EovironrncntaJ Impact Statement 

January 17, 1995 

To those gathered in Idaho Falls today, l regret that I cannot be there wirh you. I 
certainly extend my best wishes to you all. 

Let me state my position clearly -- 1 fully support the effort to produce medical 

isotopes at the Idaho National Engineering Laboratory. 

INEL has an available a reactor that is wliquely qualified to produce: rbese 
important medical products-- the Powlll' Bursl Facility. I support bringing such 

production on line. 

The Power Burst Facility can be started for significantly less cost than any othCI" 
facility being considered in the Draft Environmental Impact Statement. For this [eason 
and tbc others out)jned in this testimony, PBI' at INEL is clearly the facility the OOE 
should chose to begin the production ofradioisotopes. 

For far too long thls nation has relied on Canada and. to a lesser a-tent, EuTOpc, to 
supply lhe medical isotope~ America needs. The time has come for this nation tc take care 
of ou1' own. T commend the Department of Energy for identifying this vital national need. 
I also commend the DOE for identifying INEl. as a possible location for the production of 
these important products 
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Letter: C086 Author: Robert N. Ferguson 

I am concerned, however, that the Draft Environmental Impact Statement indicates 
that the DOE is only looking for backup capability to provide 10 to 3 00/o of the United 
States Molybdenum-99 (Mo-99) needs. In the final EIS, the DOE should revise the 
objective and raise the standard. The goal should be to provide 1 000/o of American needs 
-- and maybe more. 

The case for this position -- to provide for I 000/o of production needs -- is clearly 
made by the Draft EIS. The document plainly states that if the Canadian reactors were 
shut down, European sources could only provide "only a portion of U.S. demand." The 
statement also notes that until a backup production facility is brought on line which is 
capable of producing 100% of American needs, our nation is "vulnerable to an 
interruption in the supply of this important isotope." (Draft EIS Summary, page V.) 

The case is clear. The United States needs to have the capability for full 
production of these important isotopes. PBF can fulfill that need. 

As the DOE looks to meet the needs of our nation, the Department should also 
look beyond our nations' border. It is not enough to just satisfY the needs of American 
customers. The DOE should also begin searching out foreign markets for this important 
American product. Now is the time to begin. 

Once again I commend the Department for identifYing the need to produce medical 
isotopes in the United States. I certainly hope that the DOE will choose the Power Burst 
Facility at INEL for the production of these important materials. 
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The Department recognizes that the estimated cost of the INEL alternative is lower than that of the 
preferred alternative; however, the uncertainties associated with the estimated cost of the INEL alternative 
are higher than for the preferred alternative. If the Department decides to proceed with the proposed 
action, the information presented in the EIS (including the cost data), the operational readiness of facilities, 
and other programmatic factors will be considered in the final selection of facilities for Mo-99 production. 

As stated in Table 3-2, the INEL, LANL, and ORNL sites all have significant isotope production 
experience. 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, 
nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is investi
gating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that other 
reactors under consideration for this project may be usable for BNCT. If the Department decides to 
proceed with a production alternative for this proposed project, it would welcome a proposal from IBTC 
for dual use of the reactor facility selected. 

The Department agrees with the commentor and would establish strong waste minimization programs for 
the Medical Isotopes Production Project at any of the sites. Many of the sites already have strong waste 
minimization programs that the proposed project could be incorporated into. 

Private U.S. 1- roduction of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. 
The Department published a Notice for Expression of Interest in the Federal Register in December 1995 
to solicit concepts from private industry for privatization of DOE isotope activities. Businesses interested 
in pursuing Mo-99 production have been invited to respond to this solicitation. If the Department decides 
to implement the action proposed in this EIS and if concepts on privatization of Mo-99 production 
received from the private sector are promising, DOE would proceed with a request for proposals to 
facilitate privatization on a competitive basis. 

Changes have been made to Section 4 as appropriate. 

Mitigation measures are necessarily discussed in a generic fashion in the EIS because many aspects of the 
proposed action are not known in detail. After DOE makes its final decision on whether to implement the 
Medical Isotopes Production Project and at which site (if any) it should be located, a mitigation action plan 
would be developed if necessary to address site-specific environmental impacts of the project's construc
tion and operational activities. Mitigation measures, if any, are not expected to be extensive, given the low 
level of environmental impacts of any type associated with the alternatives considered in this EIS. 
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COMMENT 

ON TilE 
U.S. DEPARTMENT OF ENERGY 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 
FOR THE 

MEDICAL ISOTOPES PRODUCTION PROJECT 

I•LE.ll.SE JIRJN'f CJ.Uili.Y 

CITY c-51'/f/'~'> ... ~~t..-.4 STATE /'-'111 ZIP CODE: P7)::J...')... -'i 5' t.-:'·~ 
TELEPHONE: -L~y_y~._ / ,) .-z t.,. 

COMMENT: 
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Responses to Comment Letter C087 

1 Comment noted. 

2 DOE believes the EIS addresses all required and significant types of potential environmental impacts 
associated with the proposed Medical Isotopes Production Project. The EIS analysis indicates that these 
potential impacts would be minimal for all categories of resources. 

Volume II, MIPP - EJS 2.416 Comments and Responses 

'I 



Letter: C088 Author: Donivan Porterfield 

1 

2 

3 

4 

5 

6 

Mr. Wade Carroll, MIPP-EJS Document Manager 
U.S. Department ofEnergy 

PO Box 1417 
Los Alamos, NM 87S44 

February I, 1996 

Office oflsotope Production and Distribution, NE-70 
1990 1 Germantown Road 
Gennantown, Maryland 20874 

Dear Mr. Carroll 

The following questions/comments result from my review of the Draft Em.ironmentallmpact Statement for 
Medicallsotopes Production Project: Molybdenum-99 and Related Isotopes. 

Will the record of decision address those actions that the DOE may take to encourage or facilitate 
conuncrcial molybdenum-99 production beyond simply curtailing their own production when a 
domestic commercial supplier comes on-line? 

On page C.2 is listed the site-specific parameters for the radiologic calculations. From this listing it 
is unclear whether the radiological calculations for the Omega West Reactor take into account that 
the reactor itselfis in a canyon bottom and the MEl is located on the mesa-top? 

From the information in table S-2 there appears to be a wide variation in the pe~·son-remlyr dose 
estimates for target irradiation and processing from facility to folcility. How does the principle of 
ALARA enter into the decision process for the recommended alternative or the record of decision? 

The D&D of Omega West seems to be in planning stages at this time. Are constraints in place to 
prevent the initiation ofD&D on Omega West pending the issuance of the record of decision'! 

The CMR upgrade EIS/no-E1S decision date on page I. 5 needs updating. 

Is it anticipated that the sale ofmolybdenum-99 will be cover all operational costs of production or 
will a continuing subsidy of these costs by DOE be necessary? There may be some concern that if 
such a subsidy were reduced during the life of this project due to budget constraints that shortcuts 
of proper environmental, safety, and health procedures may result. 

I recall that at one public meeting the possibility that the selected reactor may also be used in other 
capacities, such as neutron activation analysis services or non-medical isotope production, in 
parallel with its production of the indicated medical isotope>. Will the EIS or record of decision 
speak to this issue? If the EIS or record of decision fail~ to address these alternative uses, are such 
uses precluded without utilizing the NEPA process? 

Sincerely yours, 

.0-r~IA 
Donivan Porterfield 
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Responses to Comment Letter C088 

Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. 
The Department published a Notice for Expression oflnterest in the Federal Register in December 1995 to 
solicit concepts from private industry for privatization of DOE isotope activities. Businesses interested in 
pursuing Mo-99 production have been invited to respond to this solicitation. If the Department decides to 
implement the action proposed in this EIS and if concepts on privatization of Mo-99 production received 
from the private sector are promising, DOE would proceed with a request for proposals to facilitate privati
zation on a competitive basis. Since privatization of Mo-99 production is not part of the proposed action 
for this EIS, the Record of Decision will not have any substantial discussion on privatization. 

2 Although the Omega West Reactor (OWR) is located in a canyon, the stack by which air is exhausted from 
the facility actually sits on top of the adjacent mesa. The relative difference in height between the receptor 
and the top of the stack was accounted for in the dose estimates presented in the EIS. 
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The ALARA (as low as reasonably achievable) process implemented by DOE to minimize radiation 
exposures to workers and to the public is a mechanism by which the costs and availability of "reasonably 
achievable" measures to reduce such exposure are evaluated relative to the benefits of the lower exposure. 
The ALARA process would not necessarily require DOE to select an alternative that would result in the 
lowest radiological exposure. However, if DOE decides to proceed with the action proposed in the EIS, the 
ALARA program would be implemented at the selected site. DOE will consider potential radiological 
consequences along with other factors in making its decision. 

The decontamination and decommissioning activities that were planned for OWR have been indefinitely 
stopped, pending the Record of Decision. The information in Section 4 on the Chemistry and Metallurgy 
Research Facility upgrade has been updated. 

DOE plans to sell Mo-99 at prevailing world market prices; thus, the costs incurred may or may not be fully 
recovered, depending on the level of demand. Full recovery of operating costs is anticipated at about 30% 
to 40% of U.S. demand. 

If the Department decides to pursue this project, it will operate the production facilities in accordance with 
all applicable DOE Orders and other environmental, safety, and health requirements. 

The Department may recognize the potential for other uses in the Record of Decision for this EIS. How
ever, additional NEPA review(s) may be necessary to implement such other uses. 
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G. Ross Darnell, 339 East 49th south, Idaho Falls, Idaho 83404 

February 1, 1996 

Mr. Wade Carroll, MlPP-E!S Document Manager 
U.S. Debarment of Energy 
19901 Germantown Road 
Germantown, Maryland 20874 

Dear Mr. carroll: 

My subject is: Medical Isotopea Production Project: 
Holybdenum-99 and Related Isoto~es. 
Oraft Environmental Impact Statement. 

Thank you for bringing your team to Idaho Falls. The meeting 
was conducted in a highly professional manner throughout. 

The ~IS was essentially the same for all four potential sites. 
However, the Annular Core Research Reactor at Sandia National 
Laboratory in New Mexico is the "preferred alternative" site, 
even though it is more expensive. 

There is one solid reason that it should be the "disqualified 
alternative." Specifically, the Department of Defense has first 
claim to the Sandia reactor. In reality, DOD can take-over the 
Sandia reactor whenever it wants. If that happen&, it would 
likelY be disastrous for America for the following reasons: 
Canada supplies 100% of our Molly 99 today, but when we start 
creating our own, Canada will likely express little sympathy if 
we suddenly lose our capability to produce Holly-99. Also, 
Canada may establish other markets for their Holly-99 that will 
logically receive priority over the u.s. Or Canada may shut 
down and buy from us. Thus, America must have the capability to 
continuously manufacture Molly-99 to at least lOOt of its needs. 

If the DOD will not officially release ita hold on the Sandia 
reactor, then the Sandia reactor must be disqualified. 

Even if the DOD does officially release its hold, it is a fact 
that military requirements will prevail in national emergencies 
and DOD can take over the reactor regardless of prior 
commitments. Therefore, there really is no logical alternative 
but to disqualify the Sandia reactor. or, if essential to keep 
it an option for some legal reason, then classify it as the 
"least qualified alternative." 

Since the Power Burst Facility (PBF) in Idaho could be used 
simultaneously for the Molly-99 effort and the Boron Neutron 
Capture Therapy for treatment of tumors, PBF is obviously the 
best and least expensive medical choice for Americans. 

Sincerely, 

G. Ross Darnell 
(208} 529-8699 or 456-2729 
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Responses to Comment Letter C089 

The Annular Core Research Reactor (ACRR) is a DOE-Office of Defense Programs facility, not a 
Department of Defense facility. The Office of Defense Programs within DOE has no current or foresee
able need for the ACRR. That Office has requested that, if the ACRR is selected for this mission, the 
capability of the reactor to perform defense-related experiments be retained in case of an emergency. 
The reason the possible diversion of the ACRR for defense use is highlighted in the EIS is that, in an 
emergency, the ACRR is more likely than the other reactors considered in the EIS to be used for defense 
purposes. However, the Department has determined that the probability of needing the ACRR for 
defense purposes is sufficiently low to preclude disqualifying the reactor from consideration. 

2 The Department is not proposing to replace the Canadian reactor or to compete with Nordion. Instead, 
the Department is proposing to establish a backup to the Canadian reactor, to act as an "insurance 
policy" in case that reactor unexpectedly shuts down. If the DOE decides to pursue this project, it will 
operate its Mo-99 facilities at full production capability only in the event of a Mo-99 supply shortage. 

If it becomes apparent that the Canadians are going to be unable to build even one new production 
reactor, DOE will assess the world supply situation at that point and may investigate the possibility of 
meeting Mo-99 demands beyond the U.S. requirements. 

3 If the ACRR is selected for the proposed project, its mission would be changed from a defense mission 
to an isotope production mission. 

4 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with 
those of DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activi
ties, nor has it made a formal proposal to DOE. In addition, the Department understands that IBTC is 
investigating the possibility of using other facilities for boron neutron capture therapy (BNCT) and that 
other reactors under consideration for this project may be useable for BNCT. If the Department decides 
to proceed with a production alternative for this proposed project, it would welcome a proposal from 
IBTC for dual use of the reactor facility selected. 
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Responses to Comment Letter C090 

The Department is not proposing to replace the Canadian reactor or to compete with Nordion. Instead, 
the Department is proposing to establish a backup to the Canadian reactor, to act as an "insurance 
policy" in case that reactor unexpectedly shuts down. If the DOE decides to pursue this project, it 
would operate its Mo-99 facilities at full production capability only as necessary to address a Mo-99 
supply shortage. 

At this time, it appears that the Canadians will ultimately proceed with their project to construct two 
new reactors for Mo-99 production. If it becomes apparent that the Canadians are going to be unable to 
build even one new production reactor, DOE will assess the world supply situation at that point and may 
investigate the possibility of meeting demands beyond the domestic requirements. 

2 The Department is proposing to establish a production source that could, if necessary, produce the 
entire U.S. supply of Mo-99 on its own. The production facility would operate at full capacity only 
when the Canadian reactor was shut down or the Canadian supply was otherwise unavailable. There
fore, reactor shutdowns could not be coordinated. The 6-day requirement is necessary to ensure that the 
Department's production facility could, on its own, provide a reliable, continuous supply ofMo-99. 

3 As discussed in Section 3.4.1.6, the Fast Flux Test Facility (FFTF) cannot meet the selection criteria for 
a Mo-99 production facility. If the FFTF is restarted in response to the proposal from Advanced 
Nuclear and Medical Systems (ANMS), the private consortium may wish to produce Mo-99 in the 
FFTF, and DOE would review its Mo-99 production plans and modify them if appropriate, recognizing 
that the FFTF cannot provide a continuous supply of Mo-99. 

4 The Department is proposing to meet a near-term "window of vulnerability" in the supply of Mo-99. 
The near term has been defined in the EIS as 5 to 10 years. Each of the alternative facilities is expected 
to have a remaining lifetime of at least I 0 years, as discussed below. The oldest of the four reactors 
under consideration, the Omega West Reactor (OWR), has had a lifetime study performed. The OWR 
study indicated that the facility could operate for at least an additional 10 years. The other facilities 
have not had lifetime studies performed. Unlike commercial reactors, which generally have lifetimes of 
about 40 years, lifetimes on open pool research reactors (such as the four reactors under consideration) 
are somewhat undefined. Lifetimes for commercial facilities are dictated by two general issues, those 
being fast fluence embrittlement of the pressure vessel and insulation degradation of the major safety
related electrical cables. Fast neutron fluence on steel will embrittle the metal and make the pressure 
vessel no longer capable of possessing the design safety margins required for pressure vessels. This 
problem does not exist in a pool or tank type reactor that is not pressurized. The water distances 
between the core and the pool or tank walls are such that very little fast flux reaches them, greatly 
assuaging, or completely abating the embrittlement problem. Small research reactors have small pumps 
and motors; generally, the current required for their operation does not generate the heat that degrades 
the cable insulation. Also, cables in small research reactors are seldom laid close together in trays; thus, 
the cables can be cooled by circulating air. Commercial reactor cables carry large currents and are 
closely bundled and therefore degrade much more rapidly. 

5 Please see response to C090-4 above. 
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6 Aggressive remediation activities have been undertaken. The repair of the pipe is not considered to be a 
technical obstacle to reactor restart. The work was included in the Omega West Reactor (OWR) budget 
and schedule and the Department believes the figures are reasonable. Two studies have been conducted 
by LANL that review and analyze the OWR leak cause and remediation. These reports are: Phase I: 
OWR Reactor Coolant Loss, Diagnosis, and Surveillance, and Stress-Assisted, Microbial-Induced 
Corrosion of Stainless Steel Primary Piping and Other Aging Issues at the Omega West Reactor. 

7 The reference has been added to the reference list. (DOE Order 5480.31 has been updated to Order 
425.1). 

8 Most of these items are not major incidents. The overpower incident was the result of a slow period 
which resulted in a reactor overpower scram. The reactor behavior was in accordance with design and 
was not a major operational incident. Unplanned control rod drop is unusual but safe. During the open 
beam port occurrence, no one was exposed. If someone had been, it would have been a major incident. 
This did not happen. Startup without the control rod latches locked causes the reactor to remain shut
down, again a safe situation. 

9 Although significant seismic activity at any alternative site is a relatively rare occurrence, differences in 
potential for facility damage are reflected in the seismic safety requirements for facility construction at 
each location. Because all facilities or modifications would meet the seismic safety requirements appro
priate to their locations, the level of risk associated with potential seismic damage to medical isotope 
production facilities is expected to be similar for all EIS alternatives. The Annular Core Research 
Reactor (ACRR) High Bay was constructed in the 1960's and satisfied building criteria at that time. 
Modifications to the structure in 1978 also satisfied the Uniform Building Code (UBC) current at the 
time. Modifications to the ACRR facility will be designed and constructed in compliance with the current 
UBC and DOE Order 420.1. 

10 The difference in estimated releases for the two reactors reflects the different scenarios assumed for the 
design basis accidents at these facilities. The ACRR core design is substantially different from the other 
reactors, resulting in different types of fuel damage assumed for the maximum reasonably foreseeable 
accidents. In some cases, the OWR releases group radionuclides by class, and the consequences were 
modeled using a representative radionuclide that would maximize the dose from the entire group. For 
ACRR, the individual radionuclides are identified to a greater extent; however, this is not expected to 
change the conclusions in the EIS regarding the relative safety of the facilities. 

11 Dispersion of emissions from the OWR during a maximum reasonably foreseeable accident did account 
for the 45-m facility stack height. This receptor location was consistent with that used by LANL for 
evaluating maximum impacts at this facility. It should be noted that the OWR is situated in a canyon, 
which changes the expected dispersion in the case of a radioactive release. 

12 Section 6.1 of the EIS lists the more significant DOE requirements that would apply to facilities utilized 
in any of the alternatives, including DOE Order 5480.30. Section 6.1 has been revised to include DOE 
Order 5480.28. 
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UNITED STATES ENVIRONMENTAL PROTEcnON AGENCY 
REGION6 

Mr. Wade Carro~~ 

1445 ROSS AVENUE, SUITE 1200 
DALlAS, TX 75202-2733 

February 9, 1996 

M~PP-EXS Document Manager 
U.S. Department of Energy 
Office of Zsotope Production 

and Distribution, NE-70 
~9901 Germantown Road 
Ge~antown, Maryland 20874 

Dear Mr. Carroll: 

In accordance with our responsibilities under section 309 or 
the Clean Air Act, the National Environmental Policy Act (NEPA), 
and the Council. on Environmental Quali.ty Regulations (CEQ) for 
Xmplementinq NEPA, the u.s. Environmental Protection Agency {EPA) 
Region 6 office in Dallas, Texas, has oompl.etad it$ review of ~e 
U. s. Department of Energy {DOE) Draft Environmental Impact 
statement (DEIS) for Medical I•otopes Production Project for the 
purpose of establishing a domestic source to produce molybdenum 
{Mo)-99, a medica~ isotope used thousand of ttmes·daily 1n medical 
diagnostic procedures ·in the United states. 

The DOE is pursing the Medica~·Isotopes Production Project in 
order to ensure a reliable supply of Mo-99 to the United States 
(U.S.) medical community as soon a practicable. The near te011 goal. 
is to provide over the next 10 years a bacltup capability to 
production in Canada by supplyinq a baeeline production level of 10 
to 30 percent of the current u.s. demand. Under the preferred 
alternative, the Chemistry core Research Reactor and Hot Cell 
Facility at Sandia National Laboratory at Albuquerque, New Mexico, 
would be used for the production of the madical isotopes. 

According to the OEIS analysis, under the proposed operating 
procedures, radiological doses to the public and to involved and 
uninvolved workers caused from the fabrication, product processing 
and transport of the isotopes would be well within regulatory 
limits established to protect human health. The analysis in the 
DEIS indicate no significant difference in tbe environmental 
impacts among the alternatives considered. Community impacts rrom 
project em.ploy111ent are projected to be minimal. Impacts to 
cultural, ecological and other natural environmental features would 
be negligible for any of the alternatives because existing 
facilities would be used. Accordingl.y, the DEZS concludes that no 
haal.th impacts are anticipated for any raasonable duration ·of the 
project. · 
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The followinq couent is offered for your consideration in the 
preparation of the Final EIS: 

For the Annular Core Research Reactor alterna~ive, at Sandia 
National Laboratories in Albuquerque, dose• from alr emission• ot 
radionuclides were estimated to the m.u::imUII exposed individual, who 
is identified as being located 5.4 km north of the facility (Sec. 
5.7.1 on p. S.lO). However, an application for approval to modify 
the facility by constructinq this project was submitted to EPA as 
required by 40 CFR til, SUbpart H. In that application, dated Karch 
30, 1995, the =aximum exposed individual was identified as baing 
located at 1, 610 meters north-west (NW) of the facility. The 
respective estimated annual maximum doses are 0.17 millirem, and 
5.2 millirems effective dose equivalent. The Final EIS should 
clarify this discrepancy between the DEIS and the March 1995 
application and., if applicable, e:.q~lain whethi>r or not the 
individual located at 1,610 meters NW ot the facility was 
considered in the analysis. If so, the Final EIS should discuss 
the affect on the level of anticipated impacts as discussed in the 
DEIS. 

EPA classifies your DEIS and proposed action as ''LO, 11 i.e., 
EPA has "Lack of Objections". However, we are requestinq some 
additional information for clarification. Our classification will 
be published in the Itderal Register accordinq to our 
responsibility under Section 309 of the Clean Air Act, to inform 
the public of our views on proposed Federal actions. 

we appreciate the opportunity to review the DEIS. We request 
that you send our office one (1) copy of the Final EIS at the same 
time that it is sent to the Office of Federal Activities (2251A}, 
EPA, 1200 Pennsylvania Avenue, N.w., Washington, D.C. 20460. 

sincerely your"?/:., 

/%~J.Jr? 0</.4~ / P. t~ 
Michael P. Ja ky, P.ir. 
Regional 309 Review Coordinator 
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Letter: C091 Author: Michael P. Jansky, P.E. 

Responses to Comment Letter C091 

The distance used for the offsite receptor evaluation at SNL/NM represents the location of a full-time 
resident who receives the highest potential exposure to facility emissions. In some cases, meteorological 
conditions result in the maximum offsite receptor location being other than the nearest possible access point. 
Also, other locations to which the public has access may not be residential areas, and the exposures at these 
locations would be substantially lower than at a permanent residence because they are not continuously 
occupied. 

The location typically used for permitting and compliance calculations at SNL/NM (1610 m NW) is within 
the Kirtland Air Force Base boundary. This location is not a full-time residence and would not be accessible 
to the general public and, therefore, was not used in this EIS as the location of the maximally exposed 
individual. The 1610 m NW location was, however, used in the EIS to calculate the dose for an onsite 
worker (see Table 5-3 and Table C-1 in Appendix C). 
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Letter: C092 Author: Richard L. Taylor 

Responses to Comment Letter C092 

Comment noted. 

2 Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a 
separate initiative by the private sector. The process of privatization is not part of this proposed action. 
The Department published a Notice for Expression of Interest in the Federal Register in December 
1995 to solicit concepts from private industry for privatization of DOE isotope activities. Businesses 
interested in pursuing Mo-99 production have been invited to respond to this solicitation. If the 
Department decides to implement the action proposed in this EIS and if concepts on privatization of 
Mo-99 production received from the private sector are promising, DOE would proceed with a request 
for proposals to facilitate privatization on a competitive basis. 
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BEAUTY FOR All SEASONS~; 
Jan.uu::.-y 1. 7, ·.t9 96 

Depar::meut of F;~ergy 
t-'loly 99 near.i:1g 
Idaho Fal.ls, Idaho 

Tu whc:t: i.t mo.y co:::1cern, 

John V. Galazin 
President/CEO 

Beau-::y For All sea.':lonOl, :nc., whclel·,eartedly cr:.dc:::-seo 
and st:.ppoL·ts the UOE' s select.ior: 8± the I<5.<i~l:o ?alls 
PBF Faci l:.ty for the fut·..1re prod~cti en c-f Moly 99 
rr.ed:i.r-;a1 isotopes. Since the DCE cutback.;; ove:::- -.::he 
1as-.:: few yea-rs, '::Le city of. ldah:::> Falls has 
expe:::-ienced a significant decrt.'i:J.S.~ i1: ecor:omic 
pu.!:·:::·ha:;:d :-:~g puwer of resident.;; .in Idaho Fall!;; ar.d 
nei.g~'"lbori::tg communities. This translate:,; i:::"ltO lower 
purc~ilses of cosmetics and akin cure for Beau::y Fur 
All Seasons products. 

i"''hile the company has expeL·ienceo ar: ir:crease ].r: sales 
d\~e to t:tarket expar"sion i>l 35 cour~::.ries wo:::ldwidc, 
.Ld<.t.~lO Falls' tr.c headquarter cit:y fc:::- our busin<:;SS r.as 
experi.e:~ced a dec·:·ease in sales j n the loca::. market 
t::-tat coinci::J.eg with :::>OE job cutbacks. 

T~e select ion of Idaho Falls PI3F ?acil:. ty :.oL· me<ii cal 
isotope production vli :;_ J. increase. employment 
,_,pportuniti.E..s, improve economic ba~:;e not only dir·eclly 
t.1u·ough people emp.loyed at t.he: faciliLy, bu::-. als.=. 
through ~he ripple e~~ect of i:1croased visi~ors for 
technical and mcd::.cal purposes. 

Beauty !!or 1•11 Seasons f.lt:rongly endo:rsec. DOE's 
,;,e.lect :'..ol1 of Idaho Fal1 s for Moly 99 production in 
order 1:.0 help counterbalance the negative eco:1omic 
:.n:pact expe<.'ier:.ced by L~e comnunity d·..1c Lo DOE 1 ayof:fs 
<:tnd cutba.cks in ::!:as~ern -:-daho . 

. ':lince.:-::ely, 

a~Galadn 
Preside-:1t., CE:O 

P.O. Box51810 
360 BSireet 
Idaho Fals. ID ~5·1610 
T &l9phoM i (208) 525· 7800 
FAX ! (208) 525-7880 
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Letter: C093 Author: John V. Galazin 

Responses to Comment Letter C093 

Comment noted 

2 The anticipated socioeconomic impacts of the proposed project are presented in Section 5.3. The number of 
technical and medical visitors to the region as a result of the Mo-99 mission is expected to be small at any of 
the alternative sites. All sites have the possibility of additional missions. 

Comments and Responses 2.433 Volume II, MIPP - EIS 



Letter: C094 Author: Daniel Cudaback 
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January 17, 1996 

Testimony tbr the Public Hearing on the Proposed Medicallsotope :Pr~)duclion Project 
January 17, 1996 
Shilo Inn 
Idaho Falls, Idaho 

Good evening. My name is Daniel Cudaback. I am President and Chief Executive Officer of the 
Eastern Idaho Economic Development CounciL The Council is a non-Jlrofit, community ba~ed 
economic development organization supported by nearly 300 for-profit~govemment contributors 
and partners throughout eastern idaho. The Department of Energy has recognized the Council as 
the single voice for economic development in the region, and has designated it as the c-ommunity 
reuse organization for eastern Idaho. 

The Council's Board of Directors and various committees are made up of over 30 business and 
government leaders ftom around the .region, from Pocatello to Rexburg, from the Teton Valley to 
/\reo. The Council's programs are designed both to promote maximum and diversified 
commercial use of lNEL resources, as well as promote diversification of the regional economy 
away from heavy dependence on the traditional government-driven mission ofthe site. The 
proposed isotope production fucility under discussion this evening makes sense for TNEL on both 
COlUlb. 

The INEL and e11stern Idaho community can meet or eKceed the standards for the tour c.riti.clll 
factors necessary for isotope supplier success: reliability of supply; pcoduc.t qualil)·; cost 
competitiveness; and continuous improvement. Existing, as well as readily developable, facilities 
at the INEL offer unmatched radioisotope capability. Major assets of the INEL include its 
.reservoir of scientific knowledge, its long history of successful radiophannaceutical production, 
its in-place protessional network., and its environmcntally-sensitive"insidethe tence" production 
capability. Yet as important is the community's virtually unanimous support of the project and its 
ability to effectively address the proposed facility's fundamental location requirements, now and in 
the future. 

!:ASTERN IDAHO ~<X lN( l.'viLC DfV[lOPME:-JT COUNCil. I 0\C. 

r,.;-(<1 f\.'(>l\.l't I CAriT.o\l.~V'i:-:.CE · I r)At h.> Mll.\. E).'\1 L() !l!J.402 • PH.Ot'E (20~) 5),~-".J.Ill4 ~:\X umn ~2~ 382·1 
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Letter: C094 Author: Daniel Cudaback 

The Eastern Idaho Economic Development C(luncil strongly supports the Department's Medical 
1 Isotope Production Initiative. Further, the Council strongly encourages the Department's close 

consideration ofthe lNEL as an integral element of Project implementation. 

J~ 
i /") 

/ 'l /~-~--~ 
-daniel Cudaback --..l 

President 
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Response to Comment Letter C094 

Comment noted. 
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Letter: C095 Author: Linda Milam 
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Linda Milam 
Mayor 

CITY OF IDAHO FALLS 
Office of the Mayor 

City Hall 
Idaho Falls, Idaho 83405 

Testimony for the Public Hearing on the Proposed Medical Isotope Production Project 
January 17, 1996, Idaho Falls, Idaho 

Good evening. I am Linda Milam, Mayor of the City of Idaho Falls. I appreciate the 
opportunity to comment on the Draft Environment Impact Statement for the Medical Isotope 
Production Project which will produce Molybdenum-99 and related medical isotopes. 

Each year 13 million medical procedures, 100 million laboratory tests, and 50,000 
therapies using molybdenum and related isotopes are conducted in the United States. Each year, 
80''/o ofthe world's supply of radioisotopes are consumed in the United States. Each year, the 
availability of radioisotopes becomes more crucial tot he diagnosis and treatment of disease in 
the United States. The fastest growing segment of the medical isotope market is therapeutic 
radiopharmeceuticals, including treatment for ovarian, prostate, leukemia, and lymphoma 
cancers and pain relief for bone cancers. The United States has, by far, the most advanced 
medical care system in the world. 

And yet, this country is subject to the vagaries of commercial, political, geological and 
weather conditions of other countries to supply the material which is crucial to this sophisticated 
system. This country does not produce but is an importer of radioisotopes. We must establish 
this capability in the United States. 

The Department of Energy Complex offers unmatched radioisotope production 
capability. The Idaho National Engineering Laboratory brings a unique mix of scientific 
knowledge, isotope production experience, facility availability, and an established professional 
and university network. 

I would encourage the Department of Energy to: 

1) consider the social benefits of establishing a Molybdenum-99 production capacity in this 
country; 

2) consider the economic benefits of building that capacity around established strengths; 

3) consider the environmental, economic, and technological benefits of investing in the 
development of advanced technologies to produce radioisotopes more effectively and 
efficiently; 

4) consider the environmental and economic benefits of building upon the existing isotope 
production capability, including facility and human resources, such as exist at the INEL; 

P.O. Box 50220 • 306 Constitution Way, ldaho Falls, Idaho 83405 • (206) 529-1235 • FAX (208) 529-1148 
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5) consider the environmental benefits of"inside the fence" productions capability, such as 
exists at the !NEL. 

The decisions to be made on this project will impact all of us, directly or indirectly. 
Each of us will suffer, either personally or with a loved one, from a cancer or other condition that 
can be eased or treated with the isotopes produced by a U.S. production facility. The 
commitment should be made, linkages with private industry and universities should be 
expanded, and production should begin as quickly as possible. 
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Letter: C095 Author: Linda Milam 

Responses to Comment Letter C095 

The Department of Energy is a producer of many radioactive isotopes, including isotopes for use in 
industrial, medical, and research applications. Regarding the supply ofMo-99, the problem is not that the 
supply is from Canada (or from any other foreign country, for that matter). The problem is that the entire 
U.S. supply comes from a single source. It should also be noted that this single source accounts for about 
85% of the world supply of Mo-99. If this source were to become unavailable, production facilities in 
other countries would most likely focus on meeting their own needs first and, in any case, would not be 
able to meet even half of U.S. demand for Mo-99. Given this supply situation, the Department has 
proposed establishing a domestic production source to ensure that a reliable supply of Mo-99 is available 
to the U.S. medical community. If the Department decides to pursue this project and at some later date a 
reliable domestic supply could be ensured by foreign suppliers, then the Department would phase out its 
production of Mo-99. 

2 In making its decision on the proposed project, the Department will consider factors such as those cited. 

3 If the Department decides to proceed with the proposed action, the Department will consider the existing 
isotope production capabilities and potential environmental impacts arising from medical isotope produc
tion at each site. Regarding new technologies for isotope production, all of the production alternatives 
propose to use the Cintichem process. Research and development of advanced technologies is not within 
the scope of this proposed action. 

4 If the Department decides to pursue this project, work will begin as soon as a Record of Decision is 
issued. 
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Urrited States Department of the Interior 

FISH AND WILDLIFE SERVICE 
New Mexico Ecological SDrvices Field Office 

1 

2 

3 

2105 Osuna NE 
Albuqu11rque. New Mexico 87113 

Phone: (505) 761-4525 F'ax: ~5051 761-4542 

February 13, 1996 

Memorandum 

To: Region11l Director. Region 2, Afbuquerque, New llllexico 

From: Field Supervisor. New Mexico Ecological Services Field Office, Albuquerque, 
New Mexico 

Subject: Comments tor ER #96-0056, DEIS for the Medical Isotopes Production 
Project. 

This responds to ER 96/0056 requesting comments on the Draft Environmental Impact 
Statement (EIS) for the Medir;allsotopes Production Project (MIPP!: Molybdenum-99 
and Related Isotopes (OOE/EIS-02490). This letter has been sent to Roy Perez by 
electronic mail under the file name "MIPPDEIS.WPD. ·• rhe U.S. fish and Wildlife 
Service New Mexico Ecological Services Field Office (Service) has reviewed the EJS and 
offers the following comments: 

GENERAL COMMENTS 

Four alternatives were presented along with the uno action" alternative. The preferred 
alternative involves target fabrication at the Los Alamos N11tional Laboratory Chemistry 
and Metallurgy Research Butlding in New Mexico and subsequent shipment to Sandia 
National Laboratories in New Mexico ISNLINM) for testing, processing, and distribution. 
The second alternative involves the fabrication. testing, processing, and distribution of 
medicaj isotopes entirely from Los Alamos National Laboratory. The third alternative 
entails a similar process at the Oak Ridge National Laboratory in Knoxville, Tennessee. 
The forth alternative entails a similar process at Idaho National Engineering Laboratory 
in Idaho Falls, Idaho. We have restricted our comments to the alternatives pmposed in 
New Mexico. 

The natural resources of Sandia National Laboratories were inadequately and 
inaccurately characterized to sufficiently evaluate the impacts anticipated under the 
preferred alternative. The preferred alternative was not rigorously explored and 
objectively evaluated. The affected environment on or near SNLJNM lands was not 
described accurately or with equivalent detail necessary to characterize the 
environment as were the other sites evaluated. Detailed information about SNL/NM 
lands is available (see below) and should be incorporated into the tin2'11 EIS so that an 
environmentally preferable alternative can be identified. 
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The Service concurs th<Jt any proposed SNUNM Annular Core Research Reactor 
modifications could Hkely have minimal impact to the local environment. However. 
other environmental risks associated with the proposed action, including any effluents 
released into the air, soil, or water, or from vehicular transportation of isotopes should 
be evaluated relative to potential effects upon natural resources !including nearby 
wetlands. wildlife h<Jbitats) and on surrounding lands managed by Kirtland Air Force 
Base. 

On November 16, 1995, the EIS Project Manager sent a letter requesting a list of 
endangered, threatened, or candidate species for the project area in New Mexico. Our 
response was delayed until January 9, 1 996. because of the government-wide 
furlough. We have the following questions: 

"' 

What new permits will be reQuired for the management of wastes generated? 

What is the likely dispersion pattern from discharged effluents and from 
accident scenarios? Can you quantify (by altemativel the amount of natural 
resources {wetlands. sensitive species, refuges, national parks. etc.) within 
the area of concern? Does any alternative have the majority of vulnerable 
naturel resources? 

What injuries might occur to wildlife species exposed to radioactive air 
emissions and from accident scenarios? How would these potential injuries 
be measured and mitigated? 

SPECIFIC COMMENTS 

Page 4. 13, Section 4.1 . 9.1 Terrestrial Resources 
The cited reference {uU.S. Department of Energy, 1993bN), tor wildlife diversitY and 
abundance on lands managed by SNLINM, does not appear, by title, as though it would 
provide an adequate source of site-specific information on this subject. If. we are in 
error about this report, please forward photocopies of those sections that detail the 
t~ming of wildlife surveys, methods used, and results of the surveys. 

Page 4. 13, Section 4.1 . 9.2 Aquatic Resources 
The cited reference {NU.S. Department of Energy, 1995d"l. for surface water bodies 
found on SNL/NM, does not appear, by title, as though it would provide an adequate 
source of site-specific information about surface water bodies on SNUNM. If we are in 
error about this report, please forward photocopies of those sections that detail the 
methods, timing, and results of these surveys. 

The statement, u[alrroyos carry water during heavy precipitation, but no natural aquatic 
communities of organisms develop in the brief time water is present. N i~> unsupported 
by appropriate reference materials citing any surveys completed. Amphibians and 
reptiles are species adapted to and that may depend upon habitats influenced by cycles 
of wet and dry weather. Arroyos, weshes, af"'d ephemeral streambeds provide valuable 
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routes of migration, resting, and feeding habitat for these and other animal species. 
Therefore, the ecological value of these habitats should receive consideration during 
planning and reasonable care should be taken to protect these habitats from avoidable 
adverse impacts. 

Page 4. 1 3. Section 4. 1 . 9. 3 Wetlands 
The statement, "'[n)o wetland inventories have been performed for SNL/NM, and no 
National Wetland Inventory maps have been published," is inaccurate. National 
Wetland Inventory (NWI) maps are available for SNL/NM and photocopies are attached. 
Unfortunately, our office does not have all of the maps necessary to provide complete 
coverage of the project area. However, the additional wetland maps of New Mexico 
can be purchased by calling the NWI State Distribution Center 1413-545-0359) located 
in the Earth Sciences Information Office at the University of Massachusetts in Amherst. 

Wetland surveys also have been conducted (or are currently underway) by the U.S. Air 
Force in coniunction with the Integrated Natural Resources Management Plan !Mr. H. 
Davidson, Chief. Natural Resources Branch, Kirtland Air Force Base, written 
communication, Consultation #2-22-95-t-244, dated March 20, 1995). The EIS could 
be prepared concurrently and integrated with environmental e~nalyses and surveys and 
studres conducted by Kirtland Air Force Base. Direct, indirect, and cumulative impacts 
of the proposed action includ,ng the effects of any effluents released into the air, soil, 
or water, and from transportation accidents should be evaluated for any wetlands (e.g., 
Tijeras Arroyo, Arroyo del Coyote) potentially affected by the proposed action. 

Page 4.14, Section 4. 1.9.4 Threatened and Endangered Specjes 
The statement, ''[nJo federally listed threatened or endangered species are known to 
occur on SNL/NM." was not cited. Several stud1es of sensitive species and their 
habitats were conducted near the project area in 1992 and 1993 for SNUNM [Mr. ·r.A. 
Wolff. Team Leader, Risk Management and NEPA Department, Sandia National 
Laboratoriesl and the New Me.xico Natural Heritage Program. The EIS should integrate 
the recent environmental analyses and related surveys and studies required by the 
End angered Species Act. 

Page 5. 13. Section 5.9. Ecological Resources 
The environmental consequences section states, "[n)o ecological impacts are 
anticipated under any alternative, bece~use activities associated with medical isotope 
production would occur in previously developed areas of the sites." However, 
environmental consequences to air quality within a 50-mile radills of each alternative 
anc:l along transportation routes identified only human receptors in the affected 
environment. Certainly, other vulnerable and valuable natural resources are likely to 
occur within a 50-mile radius or along the uansportation route an.d the potential injuries 
to these resources are foreseeable. Direct, indirect, and cumul.atrve impacts to 
threatened. endangered, candidate species. or other wildlife and their habitats should 
be evaluated. This should include the risks to natural resources associated with any 
effluents released into the air, soil, or water, and from vehicular transportation 
accidents for each alternative. 
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Perhaps a generic ecological receptor could be identified for the proposed alternatives 
and concurrently evaluated along with the human exposure scenarios. The parameters 
for a maximally exposed individual could be altered to reflect a generic mammal and 
evaluated using your computer models (including the dose-thresholds tor humansl. For 
example, the maximally exposed mammal could weigh any where from 0.01 kilograms 
(weight of a mouse) to 50 kilograms (weight of a deer). breathe the contaminated 
plume all year, spend all year on contaminated soil, and consume locally grown foods. 

Finally, the proposed transport route tor the preferred alternative is found on state lands 
and on several tribal lands. We suggest you contact the New Mexico Depertment of 
Game and Fish and the New Mexico Energy, Minerals and Natural Re5ources 
Oepartment for information concerning fish, wildlife, and plants of state concern. We 
also suggest you contact the Pueblos ot Pojoaque, San Felipe, Sandia. Santo Oomingo, 
and Tesuque for information concerning fish, wi•dlife. plants, and cultural areas of tribal 

concern. 

SUMMARY 
The EIS does not contain sufficient ecological information as it pertains to the affected 
environment of Sandia National laboratory. The environmental consequences section 
should quantify the risks to wildlife and their habitats attributable to the discharge of 
effluents and in transportation accident scenarios. Without additional information, an 
environmentally preferable alternative cannot be identified. 

if you have any questions concerning these comments, please c01ll Joe! D. Lusk of my 
staff at (505) 761 ·4525. 

f( 7!/aJ. lJ ~~ 
r;..-j Jennifer Fowler·Propst 

Attachment 

cc: (woiattch) 
Geographic Manager, New Mexico Ecosystems, U.S. Fish and Wildlife Service, 

Albuquerque, New Mexico 
Director. New Mexico Department of Game and fish, Santa Fe. New Mexico 

!Attention: R. Wilson) 
Director, New Mexico Energy, Minerals and Natural Resources Department, Forestry 

and Resources Conservation Division. Santa Fe, New Mexico 
Water Resource Scientist, DOE Over5ight Bureau, New Mexico Environment 

Department, Albuquerque, New Mexico {Attn: J. Hostakl. 
Environmental Officer, Pueblo of Pojoaque, Santa Fe, New Mexico 
Environmental Officer, Pueblo of Sandia. Bernalillo, New Mexico 
Environmental Officer. Pueblo of San Felipe. San felipe, New Mexico 
Environmental Officer, Pueblo oi Santo Domingo, Santo Domingo, New Mexico 
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E~nmental Officer, Pueblo of Tesuque, Santa Fe, New Mexico 
L)!f.~ Project Manager, Battelle Pacific Northwest Laboratories, Richland, Washington 

(Attn: M. McKinney} 
NEPA Coordinator, Sandia National Laboratories, Albuquerque, New Mexico 

(Attn: T. Wolf} 
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Responses to Comment Letter C096 

The affected environment descriptions in the EIS were intentionally limited to information that is impor
tant in evaluating relative impacts of the alternatives, and they were therefore restricted to those resources 
that are likely to be affected by the proposed action. These descriptions were also reviewed to ensure that 
they present a comparable level of detail for each alternative. DOE believes the information included in 
the EIS is presented at a level of detail appropriate to the level of risk associated with the proposed action, 
which is very low for all alternatives. 

2 DOE believes that it has explored all of the alternatives in a fair manner, with equal rigor and objectivity 
applied to each alternative. DOE believes the EIS adequately describes the impacts that might result from 
implementing the proposed action at any candidate site. 

3 Please see response to C096-l above. 

4 

5 

The nature of the activities proposed in the EIS is such that the opportunity for impact on natural resources 
is minimal. Air emissions consist largely of short-lived noble gases, which ultimately decay to nonradioac
tive or lower activity isotopes and do not tend to accumulate in the environment. Effluent releases to soil 
or surface water are not expected from any of the processes other than waste disposal activities, which 
would take place in engineered facilities permitted by Federal and state agencies. 

Transportation associated with the medical isotopes project would utilize existing infrastructure at all sites, 
therefore no sensitive habitats would be affected by construction of roads or other utilities. Emissions 
from vehicle traffic associated with the proposed action would be minimal and do not represent a measur
able increase over current levels. Therefore, no mechanism by which project activities could extensively 
affect natural resources or sensitive species or habitats has been identified. 

Management of radioactive wastes generated by medical isotope production would occur in existing 
facilities that also manage wastes from other operations. In the INEL and LANL alternatives, these 
facilities are onsite, whereas SNLINM and ORNL would transport their radioactive waste to the Nevada 
Test Site (NTS) for disposal. Because these facilities already exist, addition of the relatively small 
quantities of medical isotope production waste would not require new permits. If necessary, existing 
permits for these facilities would be updated to include the types of waste resulting from medical isotope 
production. 

6 Dispersion of air emissions would depend on atmospheric conditions at the time of the release. The 
probability that the wind would blow in any given direction is reflected in the wind rose diagrams pre
sented in Appendix D of the EIS and in the joint frequency data used to estimate dispersion of facility 
emissions (see Appendix C). In the case of routine emissions from facilities, which are assumed to be 
nearly continuous, the dispersion patterns would correspond closely to the frequencies of annual average 
wind directions. For accidental releases that occur over a relatively short period of time, dispersion could 
occur over a much narrower area. For purposes of the EIS accident analysis, the wind was assumed to 
blow in the same direction for the entire duration of the event, and the direction was chosen to maximize 
consequences to the potentially affected population. 
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Sensitive natural resources such as threatened or endangered species and habitats, wetlands, and aesthetic 
and scenic areas are identified in Section 4 of the EIS for each of the alternatives. The types, relative 
number, and locations of such resources are identified in the appropriate sections for each site. Because 
the impacts of the proposed activities are very low for all types of resources, the potential for adverse 
effects on any of the above-mentioned resources is extremely unlikely. 

The consequences of radioactive air emissions from medical isotope production were evaluated for onsite 
non-involved workers, who are among the most sensitive of onsite biota, and were found to be very small 
for both routine operations and accidents. Therefore, exposures to other types of biota would not be 
expected to result in adverse consequences. Although it would not be possible to entirely rule out potential 
impacts on some individuals of other biotic species following an accident, the relatively low human risk 
provides reasonable assurance that large populations of other onsite biota would not be subjected to 
detrimental effects. Estimating the environmental impacts to such individuals or populations would likely 
be of little value in forming a basis for making decisions among the alternatives. 

7 The first reference in question, Nonnuclear Consolidation Environmental Assessment, Volume I: Nuclear 
Weapons Complex Reconfiguration Program, contains a section (4.1.5.5) on biotic resources of SNL/NM 
and Kirtland Air Force Base (KAFB). This section cited the following references: 

Sandia National Laboratories Albuquerque, Environmental Baseline Update, 301182-56-01, prepared by 
IT Corporation and Consensus Planning, Inc./Zephyr Design, 1992. 

Revision of the Species Inventory Checklists for Sandia National Laboratories, Albuquerque, Bernalillo 
County, New Mexico, Final report, SAND90-7098, prepared by N.T. Fischer, IT Corporation, Albuquer
que, NM, 1990. 

Section 4.1.9.2 of the EIS describing aquatic resources has been revised and contains an additional 
reference. 

8 Section 4.1.9.2 has been rewritten to reflect more accurate information about surface water resources at 
SNL/NM. In Revision of Species Inventory Checklists for Sandia National Laboratories, Albuquerque, 
Bernalillo County, New Mexico: Final Report, (Fischer 1990), Fischer states that there are three springs 
on KAFB which provide small areas of natural wetlands. He reports areas of shallow standing water and 
permanently moist soils. The Draft Environmental Assessment of the Environmental Restoration Project 
at Sandia National Laboratories/New Mexico DOEIEA-1140 (DOE 1995h), states that there are two 
perennial springs in the Arroyo del Coyote drainage: Coyote Springs and Sol se Mete Spring. These 
springs provide limited and localized wetland habitat at the site. 

9 The discussion of wetlands in Section 4.1.9.3 has been revised. A wetland inventory of SNL/NM has been 
conducted by KAFB. Some riparian woodland and riparian scrubland is found in some arroyos and 
canyons with permanent or intermittent surface water sources. Species found in these areas include 
cottonwoods, saltcedars, cattails, rushes, and wetland grasses. Some artificial ponds also provide wetland
like habitats. These ponds may be used by migratory waterfowl in the spring and fall. 
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10 The reference in question is "DOE 1993a." In addition, Revision of the Species Inventory Checklists for 
Sandia National Laboratories, Albuquerque, Bernalillo County, New Mexico, Final Report also states 
that no federally listed threatened or endangered species are known to occur on KAFB. The citation has 
been added to Section 4.1.9.4. 

11 The nature of the activities proposed in the EIS is such that the opportunity for impact on natural 
resources is minimal. Air emissions consist largely of short-lived noble gases, which ultimately decay to 
nonradioactive or lower activity isotopes and do not tend to accumulate in the environment. Effluent 
releases to soil or surface water are not expected from any of the processes other than waste disposal 
activities, which would take place in engineered facilities permitted by Federal and state agencies. 

Transportation associated with the medical isotope project would utilize existing infrastructure at all 
sites, therefore no sensitive habitats would be affected by construction of roads or other utilities. Emis
sions from vehicle traffic associated with the proposed action would be minimal and do not represent a 
measurable increase over current levels. Therefore, no mechanism by which project activities could 
affect natural resources or sensitive species or habitats has been identified. 

The consequences of radioactive air emissions from medical isotope production were evaluated for 
onsite non-involved workers, who are among the most sensitive of onsite biota, and were found to be 
very small for both routine operations and accidents. Therefore, exposures to other types of biota would 
not be expected to result in adverse consequences. Although it would not be possible to entirely rule out 
potential impacts on some individuals of other biotic species following an accident, the relatively low 
human risk provides reasonable assurance that large populations of other onsite biota would not be 
subjected to detrimental effects. Estimating the environmental impacts to such individuals or populations 
would likely be of little value in forming a basis for making decisions among the alternatives. 

12 The nature of the activities proposed in the EIS, and their relatively low impacts as described in Sec
tion 5 of the document, is such that the likelihood for impact on natural resources is minimal. Both the 
New Mexico Department of Game and Fish and the New Mexico Minerals and Natural Resources 
Department were contacted for information on species of concern. Information on these resources was 
incorporated into the affected environment description for the SNL/NM site as appropriate. 

Transportation associated with the medical isotopes project would utilize existing infrastructure at all 
sites, therefore no sensitive habitats or species would be affected by construction of roads or other 
utilities. Emissions from vehicle traffic associated with the proposed action would be minimal and do not 
represent a measurable increase over current levels. The relatively low impacts of incident free transpor
tation, or of transportation accidents, on humans indicate that impacts on other types of biota (which are 
generally less sensitive than humans) would be minimal. Therefore, no mechanism by which project 
activities could extensively affect natural resources or sensitive species or habitats has been identified. 

Transportation activities associated with medical isotope production would be undertaken in consultation 
with agencies governing potentially affected areas along the transportation routes. Routes would be 
chosen according to established guidelines to minimize risk, and emergency response plans would be 
developed in conjunction with local agencies as appropriate before shipments of radioactive materials 
commence. 
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• 
Slllls D/ NctP .lfa:ieo 

ENVIRONMBNTDRPARDIBNT ...., .. ,~.,.. a.a.u,.. 
1 JltJ St. ,.,..;. .Driw, ,,0. Bn 21110 

So~,., New II~D6U 
(SIWJ 8f1.ftlll 

1 

February 15, ~gg~ 

Michael J. Zamoraki 
Aceing Area Manager 
Kir~land Area Office 
Albuquerque Operations Office 
u.s. Dapart~ent of Energy 
P.O. Sox 5400 
~bQquerque. N.M. 87115 

Dear Mr. Zamor•ki: 

d 1 KEDXCJo.L .ISO'l'OPZ.S PKODIJCTlO)I' l'.ao.JEC'l' r IIOLYBDDUII-n .aliD llXL&TBO 
l:SO'l'OPES 1 DP''l" :lliVl:KDliH3HTAL IMI'AC!' STA'l'DIUI:t l DOI:/•x•-
02-l!tD: u. II. D:RPAR'l'liEK'l' C2F DEROY • OPF:IC. D:r JIVC:I.P:Il lii:I!IJI:ILCJY, 
SCti:NC:B ·AMD TKCJINOLOGY, WASli'IIf(;;'l'OII', D.C.~ DECZNBD l.tt5 

The fol~owing provides New Mexico 2nviron~ent DepartNent (NMED) 
staff cotlln'lents concerning the above-referenc:eli Draft Environmental 
Impact State~nt IDBIS}. 

1,. DBIS ASPICIB RELATIQ TO PJD::U H'At%Ol!'AL Jaa.BOD'l'.QIIES (SII,), 

l.) Jr.adioa.at:iva Waata KanaJ••t laau.••= Cit. 15.1.2. 
lfolybdenum•9.f Separat.icm .Filc.;Uity ffed'•. It is indicated tha~ 
during period.s of uninterrupted Mo suppllj from the current 
Canadian producer (Nordion, L~d.J, that all 1Mb produced in ~ha 
planned coneinuous USDOE oper~tion would be d~sposed of as waste. 
I .e., altbOu!iJh the medical market would not absorb the axctas 
radionuclide, full production would continue. It i• unclear from 
ehe DEIS how the additji,n of thia radionuclide (and particularly 
its daughter product, Tc, ~ith a half-life of ~l.JCQ years) to 
the wasta ~~rea~ would i~act estimates of low level radioaccive 
wa•~• (~LW) ganeraeion ratea in terms of volume, actiyjf,Y• or Si•t 
to the program. n. is al•o unclear vbat: 'the late cf I and 1. Xe 
(ad4iti.onal medical isotopes that would he prod.uced in !:he 
irraaiation process) would be in ehe event that the medical market 
could not a~orb them. ~ual ~olumetric w,sce ast1matBB in the 
DEIS range variously :rom 4l 111 to 5,.3 m (Ci.t:. ll-3.1.& and 
5.14.1.1.1. In a •upportin~ document~ •&nvi~nmental Aeaesament 
for sandia National Laboratories/New Mexico Offsite Tran•porcation 
o:f Low-Level Radioactive Wute• !i2 .1.2 (J17BRl, projecr.ions of 
~uture LLW generation are based oolaly on ~aat genera~ion rate at: 
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3 7 m3/year. Hence, the Transport: a tion li!A estimate• would noe 
inclu~ che impacts ot the proposed HIPP. rh• DEIS eatimace of 
70.8 m LLW produced annually W SNL (Cit. 54.1.13. 3) i• apparently 
contradicted by th• eatimate in th2 •uppcrting LLW Tr3naportat~on 
EA • 

Cit . ll . 3 . l. , I Hot C8ll Fac:ili. ty Ifoditiea t!ons. 'l'h• Rot cell 
Fac.ility (HCFJ haJI a hiatory of u.ea for deetruetive testing of 
irradiate4 £uel element• and other radioactive materials. In that 
oparational mode, radioacti'VIt contamination of HCF compon•nts would 
be expected. Mo~fications to the HCF to pe~it medical iaotope 
procegain~ m~y include demolicion and decontamination activit:.i•a 
wnieh are not discussed in the DEIS. Su~h aeeivities would 1ikely 
increase the! initial radioactive w•st• inventory beyond that 
projected for medical i•otope procee9ing. 

Cit. J4 .4 .l.4. 4. Low~Level Mixed WaJ!Ite. The aac:tion indicating 
that mi~d wa8tes may be generated at SNL aa a re•ulc of weapgna 
~ require~ clarification. He are unaware of nuclear weapona 
teats being performed in New Mexico with the exception of the 
historic JI.EC Tri.ni~y Si r.e detonation, and hia~oric ERDA detonations 
of nuc1ear devices at the Gno~ Sit~ (carlsbad) and Gasbuggy Site 
(Four Co:rnera) under Project Plowah.are. 

I 

2) St~uct~ral S•ia.ic Saf•~ Xssuasz ctt. 13,J.l.9r Required 
lfod1~J.c::a.t=ion• - AmWlar Cont Research Reactor M:Jd1:ficat:i01UI at 
SNL/lllf. This section dGee not ind.ic01.t.e any st:.ruotura+ 
r110clification• neces~aary to b:ring the ACR.R. High Bay at:r:uct:ure to 
current eeiemic safety buildlng requirements. The ACRR High Bay 
i• an unreintorced masonry (URMJ structure (Draft Environmental 
Aaeeesment. Gamma Irradiation Facility at sandia Nationa~ 
Laboratorie5, September 19'S DO&/EA-0~73}, ~hich ia noe 
considered seismically ~ound under tha l99l Uniform Building code 
!UBCJ for Seismic Hazard Zone 2B that includes AlbuquerqUe, NM. 
This also holds for subaequ~nt editions ot the UBC. The usooE 
Defanae Programs Information Letter 95·03 ad.vi&el!ll re-evaluation of" 
URJo'l structures for natural phenomena hazard.• including earthquakes. 
The P~sidant's Executive Order 12,41 manda~e• adoption of ICSSC 
Standards a~ minimum safety Gtanda.rda.; ICSSC RP-4 (National 
Inetitute of Standards) and DOE Order 5480.28 trigger aeiamic risk 
evaluation. of any building where a major change in function, 
bui~ding modification, or change in conseioueness of riaks occur. 
~he change in operation mode of the ACRR trom occasional pulsad 
opax-ation :for testing pu..1:pO.URa t.o conti.o~ouu, a:r:ound-the-c1oclt 
production o£ irra~i~ted targets, as well a. conv~raion of the HCF 
to isotope proceeaing, implies A major change in facilities 
function. lt ia not cl~ar from the OEIS whether a aite specif.ic 
seismic riak evaluation ha• been performed for the ACRR or other 
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DOE l?erformance Category J nuc·lea.:r- facilities a.t:: SNL Technical Area 
V {TA V). 

Ci~ §4.~-'· Geologic Resourc••• 14.1.6.1, General Geology, and 
§4.1.6.3, S!te seabjllty. ~heae seccione of the DEI& ref•r to a 
supporting document •SNLA (1993dl•, which waa not ineluded ~~he 
list of reference•. 

Cit §4.1.6.3 si~• Scabiljty. This section refer& to a range of 
hor.i zon.t:al ii.CC::elerations due to ee iamic event• il:J. uni ea of "g~am6,_. 
This should be corrected; the ~~t •g- refers to an acceleration 
valfe equiva.1ent to th& aeeeleration of gravity on earth (9. a 
Ifl./s ) • The un.it gr.am refe:E"• to miiUila which is, by definition, 
independent of t:.he force of graviey. The numerical values for 
horizontill aeceleration (O.O' g to 0.3 gl derived fr~ the 1991 tmC 
are not;. acC'o.lrate for tbf!! ~ltn.lq~.~e:rque .ax-aa and thus unde:r:e•tiJnate 
potential seiamic risks for the proposed MIPP facility. ~r•~icted 
maximum vertical and horizon~l accele~~tion• in the Albuque~que 
region are O.J ~and o.s g, reBpectively (Algermiasen-USGS, 19,0). 
Based on the axtentu of the Tijera•-Cafionci~c fault aystem ~ the 
sandia accommodation z:one located within a mile of the sita. a 
maximum credible temblor of ?-5 Richter magnitude io indicaced. 
This v•lue is greater ~h4n ~hat indicated by the ~IS, and greater 
than values a••ociated with the recent de•t~uctive earthquake• at 
No•thri.dg•, Cl\ and Kobe, Japan. Recent evidence indicat:e• thOtt the 
region betW@en Soccr:ro, NM. and Albuquerque, NK, may produce a 
temb~or with Richter magnitude as high as 6.4 within ~he next 25 
year•. with a probability c£ 0.15 to 0.3 lSanford, NMIMT 19,5). 
This information is available in the juried lite~ature, conatltnte:.; 
a change in the eonacioueneaa of risk, and ahoqld be updated for 
all alternati~• considered in the DEIS. · 

3} B~o1ogical ~esourc•• Issue•~ Cit. lt.l.f.t. 'Threatened aad 
J:R&m~ ~eJJ. Th:is •ec~:i.on refer• only to special at.atu• 
.species. 'indicat-ing ~h•t poor qualit:.y habitat at XAFB renders 
cccur:re.nce of endangered .apecies unlikaly. Tbis statement is not 
apparently suppo:r:~e~ by any local survey effo~s, which •hou~d be 
complet:.~d before such a conclus~ve statement is made. T~ 
endangered peregrine falcon (F~l~operegr1nus} is ~own to neat ~n 
the nearby Sandia Mountains, and 44 ~i~:ratory peregrine falcons 
were noted in 1995 by Raptcr Wat.Cin a.t the Manzano wacch area. 
adjacent to XAFB. Forag1ng :rangea of up to 10 miles are expected 
for the pere.grin• falcon. Potential impa.eee t:o special •tatu.s 
species and their p-rey •peeiea, including- any potential for 
bic~ccumu.lat:ion of ra.dioac::1;iVe ma~erials from MIPP airborne or 
wat erbol:ne e ffluent:s, are not discuBsed under §S. 0 E:Dvironmenta.l 
Consequences which S\ltmna.ri.ly d1emie$es "substantial effects" 1:0 any 
ecolcgical resources. 
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4) a~o1og1ea1 ~r S!fluaa~ x-pacc•: c1~- 14.1.12.1, eurr.ac 
Rad.iolog.ical. BnviZ'OI2dlf!.llt:, This seel!1on correeely idiBZlt:ifl.ea the 
Maxima11y Exposed Individual (MEI) for radiological air emi•a1ona 
diaperaion modelling under 40 CFR 61 Subpart H (NESRAPI at 1600 m 
no:r:chweac of TA V. l(oweva:r, t:hill MEl was . cliaresrax-ded in the 
dlflcu~:sion of potential raclioaeeive ai.r emiaaiona itnpacta under 
55.7, Air I~cts, uaimg in~tead an MEI at s~oo m north. in t:be 
reSJion of SNL Technical Area t. The effect of u•ing this MEl', and 
emissions eatima~e data (Table S-4) which do not agree with that 
uaed by SNU ~ir Quality in repor~1ng to tba USEPA. i• to 
undereseimate the potential radiation dose equiv~lenc ~mpac~ as 
o .l. 7 IIIREM/y. SilL reporting t:o OSEPA and Albuquerque Xnv.ironmental 
Health fAEKl indicate• a radiation dose equivala~t ••~imate ~o the 
ME.I of 5.2 mREM/y, over half of the tJSBPA allow•d standard. 
Disperaion modelling performed by SNL waa repeated by NMED uaing 
the: eftlisaione e.atill'lat.:a supplied t;o lJSEPA and AW, che 
meteorological data used for 1994 NESHAP reporting eo USBPA, and 
estimate• ot target production from the DEIS. The resulting value 
found waa 8.6 mREM/y for produ~~ion of 100~ of ~b. United Statas 
medic~l ccmmun1cy•s demand tor Mo. While thia modelling resul~ 
neaz;-ly approache& the NESHAP sc.andard of 10 11\RBM/y. supplying 200\
of the cu~~ent demand to ~eee proj•cted future needa would result 
in emissions that are clearly not i~ co~r~plianc• wi.th t.he regulatory 
stand arc!. USOOE &n.d. SNL nave been advised of these f indi.ngs. 

Cit. §5.15.l.l, F~ci~ity Aec1dentB for Target Irradiaeion at ~e 
Annular Core Reseiiilrch Reacta.r. Thie section :refers to modelling 
performed in the oraf~ Environmental ASses•ment for the MIPP which 
preceded che DEIS. This mod~alling was perfol'l'!led to predict the 
.re.aulcs of an acciden~ &c8nario involving an acute. high 1evel 
exposure wieh limited or no emiasions eon~:rol•· The model used 
a.g'"'in was the .SPA's CAP88PC, which i11 specifically designed t.o 
mode1 chronic. long-term, low-level exposure to radioactive 
effluents from nc:::rn.al h.c:.:l.lity operations. Using CAPBBPC to model 
an accident scenario i• therefore inappropriate, and will 
underestima~a t~ resultant acute radiation do•• to members of the 
public:. 

B. mn:s ASPECTS MLATBD TO r.og ALNIQS DTroNN,t IJU!ORATORX Cr..am.>. 

1) eit. JJ,3.2.9, Page 3.38. RequiredHbd1£icatiaas. While it ie 
true that the cooling trater ) eak ac the Omega We•e. Reactor (OWR) 
reactor ba.• been •t:oppad, it iB unclea:r what remedi.a.tion activities 
have taken place 5iDca the leak wa• diacovered. A comp~ebenaive 
report of the extent of •u~fa~e and subsurface contaminar.ion ana 
the remediation activi~i8u completed to ~te should be included in 
the OEIS in order to make a re~•onable determinaeion eoncerning the 
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re-•tazoting of tb• reactol:'. Additionally, for ~h• omega Wa•t 
:Reactor/Chemistey and Metallurgy Re•earch Facility Alternative, 'ehe 
NMEP ataff ~ecommen~e that oMR safeguard• be in•talled bo prevant 
future relea•es from unde~~und piping--euch as wa~•r flow rate 
in.st.:rUIIlenta'l:lon llfitn alotrmll that. ...culd detect wateJ:" loss and notify 
p-rocess control technicians . Other reactor harc!wiJre upgrad.es 
4eecribe6 in tbe DEIS •hould be clarified f~rther. 

2} cl t • 14 • 2 • 15 • ~ , Pag• 4 • 2 9.. SJ. t:e sta.bll..i ty. The text mentions that 
th& Pajaritc Plataau i• dominated by three prominent fault 2ones. 
bl.lt, fail& to ackno'illedge that the trace of t.he Quaje MOWltain .,._ult 
passes directly through the cooling tow.n of the OWR at TA-2. Has 
tbe auaje Mountain Fault been aufficiently characterized--in the 
event OW2 ie re-s~areed--co ~emove i~ as a gontaminan~ transport 
mec:bani.alll for perched ground w•ter systeme below the facility 
during the proposed accele~ated OWR op~ratian•? 

3) Ci.t. 14.2.8.1, l'age 4.35. ~ace w.il~er. The. firer. parasrraph ie 
incorrect, permanant perennial •urface watera ara found at LANL in 
Ca~n de Valle, TwOmile Canyon, iUld Pajarit:a Car.~yon (Dale ana 
"tanicak 1955, in review). We should also not.o that NMEI> staff 
ob~;erved perennial •urface water flov in Threemile canyon and upper 
Water Canyon during 199~ and 19~S. In addition, th•._ are spri~9• 
in many of t:he eanycns on t:~ eastern border of the Pajarir.o 
Plateau which supply perennlal surface lfater flow ta thm Rio 
Grande. notsbly Frijoles, Anchb, and ~ajarito canyons. 

It •ould be appropriate ~o display the auqmer atorm runoff data 
mentioned in pa~agrapb two. 

lt ia not well undar11tood how aurfac:e watez:o flow affects the 
pe:r:checl g~ound .. water (alluvium) in Los Alamo• canyon (e.g •• 
in"filtrs.tion and pe~col~~Ltion ~a.tea have not been C!h.aracterized. near 
the OWR). 

The lANL ER Proj •ct naa llhCNn tbat there i.s :J:ildic:mucli~ 
~ontamLnatioa in the perched g~oun~ water {alluvi~m} eae~ of the 
on from past op•rat:ional rel•asea. but: little data have been 
collected to evaluace how cthar potential rel•aae sites {PRSI in 
the Los Ala~• canycn an4 DP Mesa area ccntr~bute to the ov•~•ll 
contaminan~ and ~adionuclide inventory down-gradient of the OWR. 
:NMEO •taff recommend• for the O!Nga West Reactor/Chet~~i•t.ry a.a.a 
Metallurgy Research Facility Alternative that snow-melt and atorm 
~a~er even~• be continuously monitored to pinpoint and asaeaa all 
liRS source• to Los Alamos c..nyon.. A 11to:n~ 1fat:ar pollution p1an 
should then be de•.i;ned and implemented to prevent all conta'lllinanta 
f~m leaving the si~e- · 

Surface wat.e:r., fed by t.he Loa Alamos re•eEVoir often :teach and 
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4) Cit. 14-2.1.21 Page 4.35. Grouadwa~•~- lt •bould be no~ed that 
an intermediate perched ground water zone probably exists in the 
aub8urfaee belo" tb• on, and it 1• un.lcnown whether there ia a 
c:onne~t1on between ll:.he u.ppe:c •hallo.t alluviwn aq1.1ifer ana. this 
cla•per parclwd z.one that would allow for tbe transport: of 
contam~nants. RMED staff recommend. that an adequate 
characterization of theee aQUif•~• be performed far the Omega Weat 
Reac~or/~hemis~ry and Metallu~ Reaearch Facility Alternative. 

The ex1•tence of perched alluvium ground water in Lo• Alamoa Canyon 
beneath the OWR was brought to Department •ta.ff attendon .by LABL 
ER Proj get peraonnel . In order to relieve pre3•ure caused by 
upwelling of gro~nd water in ~he canyon allu~ium, it va• necessary 
to dx-ill holeD in t.he baa•RJent floor of the OWR ec;;uipment room . 

NMED •taff believe that the~a is an inadequate site-wide groun~ 
~atar monitoring ~ystem at LANL. Departm.nt at&tf recommend that 
an in~e:r:mediate pe~c::hed aDd doep regiond ~quihr monitoring eystem 
in Lea Ala1110• C~yon be tun6.ed and implemented if the OSDOiil is 
••r1ously con•iderin~ the Omeg• Weat! Reactcr/~hemi8try and 
Metallurgy Resea:rch Facility Alternative.j The recommeDded ground 
watei monitoring system could be addreBsed in a timely manner by 
impl~menting the LANL Ground Water P%Qt~ction Management Pro9ram 
Plan~ (GWPM.PP) • 

5) Ci~. 14.2.14.~. Page 4.4&, Low-Level ~.t ... Haa there be~ a 
p11u:form.ance asaeasmea.t: oe TA-so' • current and. h.t1.1:e lov-level 
radionuclide waste treatment c~pabilitie~ {wi~ all proposed up
grade•) to addreo~s che 011\ega lleet Reactor/~hataistey and. Metallurgy 
Reeaarch Facility ~terna~i~? TA-50 is currently experiencing 
problems with the pre•ent aite-wide raaionuelid.e waste seream it 
proe•••••· Will TA-50, a f•eility that 'still utilize• •sixties 
technology" , be able to ade~ataly .add:rfu~• the inera.a.•ed waste 
•t~e•ta from Moly-99 ta~et preparation and ta~get diaBolu~i~? 

! 

Wa appre~iatc the oppcrtuai~y eo ~mment on thi~ document. Please 
let us know if you have any queaticna. 

Sinc::uely, 

~?. 
Environmental Impact Review Coordinator 

NM!D Fila Mo. 3~8SR 
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Letter: C097 Author: Gedi Cibas, Ph.D. 

• 
Stcte of NefiJ Jtu:ico 

ENVIRONMENT DEPART1tiEN1' 
Hlli'OitliiJWYll .B.ildi¥ 

l19D SC. ,._,. Driw, P.O. Bo~ DJltl 
S_,. Fw, New lluil:o 8756f 

f606Ja'l~ 

GARY •• JOHNSON 
~ 

Fabru.ry ~6, 199' 

Micha•l J_ Zamoreki 
Acting )U:ea Manager 
Xirtland Area Office 
Albu~a~e Operotions Office 
U.S- Department of Enexgy 
P.O. Box 5400 
~buquerque, N.M. 87ll5 

Dear Mr. Zamorski: 

JU!!h .mD::Z:CJIJ.o :ISO'l'C:PJIS PROD'aCI%0Jit PllOJEC'r~ KOI.YBDEHCX-, .Ala> DLATED 
XSOTOI'BS; DllAJI"r mrYiltOJIXDITAL XJCI'AC'1' .S1'A'l'EKIIlft' 1 DOB/I:IS• 
0249D: V~S. DEPART.NB~ OP ZHERGY, OPPICB OP HDCLR&a RNEaBY, 
SCI'EHCB AND TBCBNOt.OGY, WASll:tNO'l'OJI, P.C. 1 D8CJIM111!1& 1995 

we. discovered an error and would like to a~T~Bnd two sentenc•• in our 
February lS, 1935, comments on the document refer~nced above. ~he 
lasr:. two sentenc:e8 (i.e., sentence• (S} and (7) l of the first 
para!lraph of aer:::tiOl'l. A l<toi, entitled Radiological Aiz- BUluent 
x.pact, ehould•be changed ae followa: 

Senr:.e~• (6)' the •1oc~n thould be replaced wlth M~Do,~. 

Sentence i7l: the enti.t'e eentenc:e should be deleted and 
raplaced with the following: NT,b~e .odelltag 
~aaul~ n•arly approacbee the --~~ atandar4 
of 10 JIR!Itl/y. •• 

The remainder of our comment• ie o~hervise unaffected. We ~egret 
tl:le inadvertent ina.ecura.cy. Please let me know if you have any 
quaat.iona-

Sincerely. 

~:::?c.D. 
Environme~~·~Imp~ct aeview COordinator 

NMED i~le No. 958ER 
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Responses to Comment Letter C097 

2 

3 

4 

If the Department decides to pursue this project, it would only produce Mo-99 at full capacity in the event 
of a Mo-99 supply shortage. At all other times, it would operate under its normal backup mode and would 
only produce enough Mo-99 to maintain the capabilities of the facilities and staff to respond to a Mo-99 
shortage. 

In this backup mode, the Department would attempt to sell all of the Mo-99 and related isotopes 
(xenon-133 and iodine-131) that it produced. There may be times, however, when the Department would 
be unable to sell all of the isotopes and would have to dispose of them as waste. If Mo-99, iodine-131, 
and xenon-133 were disposed of as waste, they would not add substantially to the volume, activity, or cost 
of waste disposed. All are short-lived radionuclides that decay to nonradioactive or very low activity 
isotopes and could be incorporated into the normal process waste streams. The waste generation figures 
presented in Section 5.14 take into account the potential need to dispose of unsold isotopes. 

Although the SNLINM low-level waste transportation EA apparently did not account for disposal of 
medical isotope project waste, this waste disposal effort is analyzed as part of the transportation analysis in 
Section 5.11 of this EIS. 

The impacts from modification to the facility are considered in the EIS. Clean out of the facility to remove 
contamination from previous programs is an ongoing process and is not considered part of proposed 
activities for the SNL/NM alternative. 

The text has been clarified to eliminate any confusion (see Section 4.1.14.4 ). 

As noted in the comment, the Annular Core Research Reactor (ACRR) High Bay is an unreinforced 
masonry structure which does not satisfy current Uniform Building Code (UBC) requirements for a 
seismic Hazard Zone 2B. The ACRR High Bay was constructed in the 1960s and satisfied building 
criteria at that time. Modifications to the structure in 1978 also satisfied the UBC current at that time. In 
the safety documentation for the ACRR, it has been demonstrated that the High Bay structure is not a 
safety class item. As noted in the comment, major changes in the facility's function is a potential trigger to 
performing a seismic safety evaluation. This has recently been completed for the ACRR and is being 
reviewed as potentially an Unreviewed Safety Question (USQ) both by Sandia Reactor Safety committees 
and by DOE. This USQ identifies the Performance Category for all safety-related systems, subsystems 
and components (SSCs) for the ACRR. The USQ proposes that all safety-related SSCs for the facility are 
Performance Category 2 (PC-2). As a PC-2 structure, the high bay satisfies the criteria stated in DOE 
Order 5480.28 and the corresponding DOE Standards 1020 through 1023. Modifications to the ACRR 
facility would be designed and constructed in compliance with the current UBC and DOE Order 5480.28. 

The Hot Cell Facility (HCF) Safety Analysis Report, which is currently being reviewed by DOE, includes 
a seismic safety evaluation based on DOE Order 5480.28. In the evaluation, safety-related SSCs are 
identified as Performance Category-2 and Performance Category-3 (PC-2 and PC-3) systems consistent 
with the definitions of these categories. 

5 The reference section has been revised to add supporting document SNLA (1993a). 

SNLA. 1993a. Site-Wide Hydrogeologic Characterization Project, CY 1992 Annual Report. Sandia 
National Laboratories, Environmental Restoration Programs, Albuquerque, New Mexico. 
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6 The seismic requirements for the nuclear facilities at SNL/NM are derived from DOE Order 5480.28 
"Natural Phenomena Hazards Mitigation" and corresponding DOE Standards 1020 through 1023. The 
order and standards set forth a probabilistic, rather than deterministic, evaluation for seismic risks that is 
based on three factors: 1) the magnitude and probability of seismic activity, 2) the local seismic response 
curves, and 3) the performance category of safety-related SSCs. The criteria stated in the order and stan
dards are derived from Uniform Building Code (1991) and UCRL 53582, Rev 1, 1984 (Natural Phenomena 
Hazards Modeling Project: Seismic Hazard Models for Department of Energy Sites, University of Califor
nia Research Laboratory, Livermore, California). The updated safety documentation for the ACRR and 
HCF, which is currently being reviewed by SNL/NM and DOE, identifies safety-related equipment by 
performance category for evaluation to the following criteria: 

Performance 
Category 
PC-1 
PC-2 
PC-3 
PC-4 

Probability of Activity 
(1/yrs) 
2 x 10-3 

1 x 10-3 

s x 10-4 

1 x 10-4 

Maximum Horizontal Ground 
Acceleration (g) 

0.17 
0.22 
0.28 
0.47 

For the ACRR, the proposed performance category for all safety-related SSCs is PC-2; and for the HCF, the 
proposed performance category of safety-related SSCs is PC-3 and PC-2. 

The seismic magnitudes and probabilities cited in the comment are single points in a continuous seismic risk 
curve which has been incorporated in the DOE Orders and Standards. 

7 The Department requested location-and species-specific lists for each alternative from the Department of 
Interior Fish and Wildlife Service and from each state. In addition, surveys of Kirtland Air Force Base 
(KAFB) have been conducted recently by N.T. Fischer ofiT Corporation, Revision of the Species Inventory 
Checklists for Sandia National Laboratories, Albuquerque, Bernalillo County, New Mexico, Final Report, 
SAND90-7098, (Fischer 1990). This report states that no federally listed threatened or endangered species 
is known to occur on KAFB. DOE believes that any airborne or waterborne effluents are not likely to affect 
nearby biotic resources because of the low-level of chemical and radiological releases. 

8 The distance used for the offsite receptor evaluation at SNLINM represents the location of a full-time 
resident who receives the highest potential exposure to facility emissions. In some cases, meteorological 
conditions result in the maximum offsite receptor location being other than the nearest possible access point. 
Also, other locations to which the public has access may not be residential areas, and the exposures at these 
locations would be substantially lower than at a permanent residence because they are not continuously 
occupied. 

The location typically used for permitting and compliance calculations at SNL/NM ( 1610 m NW) is within 
the KAFB boundary. This location is not a full-time residence and would not be accessible to the general 
public and, therefore, was not used in this EIS as the location of the maximally exposed individual. The 
1610 m NW location was, however, used in the EIS to calculate the dose for an onsite worker (see Table 5-3 
and Table C-1 in Appendix C). 

The maximum production level for the EIS was assumed to replace 100% of the U.S. supply, rather than the 
200% assumed in earlier SNL/NM documentation. Other assumptions used for the EIS analysis account for 
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proposed modifications to the reactor and hot cell facility and rely on a long-term meteorological data set 
appropriate for this type of prospective analysis. These assumptions are listed in Appendix C as well as in 
Section 5.7.I of the EIS. 

9 The facility accident analyses performed for the EIS did not use CAP-88 results from the earlier environ
mental assessment prepared by SNL. Only the descriptions of the design basis accident and the estimated 
releases were used; the consequences of these events were re-evaluated for the EIS analysis. 

The atmospheric dispersion and food chain models in the GENII code, which was used for the EIS 
analysis (see introduction to Section 5.I5), were specifically designed to be appropriate for short-term 
accidental releases and generally provide conservative estimates for the consequences of such events. 

I 0 Aggressive remediation activities have been undertaken. Repair of the pipe is not considered to be a 
technical obstacle to reactor restart. The work was included in the Omega West Reactor (OWR) budget 
and schedule and the Department believes the figures are reasonable. Two studies have been conducted 
by LANL that review and analyze the OWR leak cause and remediation. These reports are: Phase I: 
OWR Reactor Coolant Loss, Diagnosis, and Surveillance, and Stress-Assisted, Microbial-Induced 
Corrosion of Stainless Steel Primary Piping and Other Aging Issues at the Omega West Reactor. 

It is unclear how flowrate instruments could detect a leak, other than a very major leak. Flowrate instru
ments are rarely better than I% accurate at full span, and the accuracy decreases as the square of the ratios 
of the flows, making flowrate instruments poor for leak detection purposes. Normally leakage is detected 
through a mass balance, basically tracking makeup versus letdown plus evaporation rate. This type of 
procedure currently exists at the OWR, but an adequate procedure was not in place to perform this mass 
balance when the leakage occurred. The DOE has confidence that LANL has and will take actions to 
assure that a second leak would not go undetected. 

II Groundwater contamination is not expected to be a significant problem with operation of the OWR, 
regardless of the location of the fault referred to in the comment. The cooling tower would not normally 
contain radioactive materials because its water inventory is separated from the primary cooling loop in the 
reactor, and no other radioactive liquid effluent is associated with normal operation of the OWR. 

A reasonably foreseeable accident scenario for liquid releases from the reactor cooling system assumed 
transport conditions much more direct than leaching into the groundwater via a fault and resulted in 
minimal impact on any potentially exposed individuals. Therefore, presence of the fault is not expected to 
increase the risk of operating the OWR beyond those presented in the EIS. The geologic characteristics of 
the area would be accounted for in a comprehensive safety analysis before the OWR is restarted. 

12 DOE policy prohibits the citation of documents currently in review. All material must be available in 
approved released documents. Section 4.2.8.I has been rewritten to agree with the recently developed 
surface water information found in the DARHT EIS (see Section 4.2.8.I for the complete reference 
citation). 

13 Groundwater contamination is not expected to be a significant problem with operation of the OWR. The 
cooling tower would not normally contain radioactive materials because its water inventory is separated 
from the primary cooling loop in the reactor, and no other radioactive liquid effluents are associated with 
normal operation of the OWR. 
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A reasonably foreseeable accident scenario for liquid releases from the reactor cooling system assumed 
transport conditions much more direct than leaching into the groundwater, and it resulted in minimal 
impact on any potentially exposed individuals. Therefore, the potential communication between ground
water aquifers is not expected to increase the risk of operating the OWR beyond those presented in the 
EIS. 

The geologic characteristics of the area would be accounted for in a comprehensive safety analysis before 
the OWR was restarted. The need for additional groundwater monitoring would be addressed as part of 
permitting the facility restart by Federal, state, and local authorities, as applicable. 

14 The aqueous waste volume from the Chemistry and Metallurgy Research (CMR) building would not be 
increased significantly from the proposed target preparation and target processing. There would be a 
small volume of aqueous waste going to TA-50 from the target fabrication line, but the metal concentra
tions are quite low and below discharge limits. There would be no aqueous waste from target processing. 
It would all leave CMR as low-level radioactive solid waste. 
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Letter: C098 Author: Peter Paras, Ph.D. 

OEPARTMENT OF HE.ALTH & HUMAN SERVICES Public Hoelth Service 

. -----·-··-··------------

Mr. Wade Carroll, EIS Project Manager 
Medical Tsntopes Production Project 
lJS Departroent of Energy 

~ood and Drug Administration 
Rockvillo Mil 201l67 

2094 Ga ith "r l{nad 

19901 Germantown Road 
Febtuary 7,1196 Germantown, MD, 20874-1290 

Dear Mr Curoll: 
.In response to the letter to Dr Bruce Burlington,Dire(.,tor CDRH/FDA by M~ Carol M. 

Borgstrom, Dire!.1.0T ofNEPA Policy and As~istance, dated December 13,1995 in relation t11 

DOE·~ Draft "Mcdicallwtopes Produ~1.ion: Molybdcnum-99 and Rdated JsotOI)es 
F.nviroomentallrnpact Statement ( DOE!ElS - 02490 ), we arc happy to submit the tollowing. 

general comments: 

I. 

2. 

3. 

4. 

Tlle EnvironmentAl Impact Statement (DOEiEJS 02490) is quite thorough and provide:> 
adequate: information in relation to pos>ihle radiatitnt emergencies co11ceming publk health 
safety. We will not respond to teclmica\ aspc~:t~ oftbe statement. Allllltemative~ ~re 
capable ofadequate production ofMo-99 and meet radiation prote1.1.ion standards. 

Rudge\lll)' considerations and time constrains are solely DOE's concern. However otht!J' 
priorities should not interfere and bel:otlle obstacles to the Medkal T~ntope l:'rodu(;tion 

l>rnject. 

The single Canadian source ofMo-9<J cannot indefinetely be nssumcd to pmducc 
withuut interruptions medical radioisotopes to sntisfy the needs for 38,000 daily oudear 
medicine procedtJrcs in the USA. Any nuclear reactor ba~d produ1..tinn facility ~.:ould 
have regular or emergency shut downs. Wt.! believe that the time i8 ripe for H gnvermcnt 
supponed production facility of Medkul Radioisotopes in USA. 

The need for uniJ.Jterruprcd availahiliry ofMo-99 is obvious. Most of the nuclear medicine 
diagnostic pro~.:oourcs are perforucd -y.1th Tc-99m tHgged radiophamarccuticals. Some of 
these procedures are essential for proper diagnosis, others offer preferable not invasive or 
cost effective alternatives. TI1is is a well kntm1l fact aud need not to bt.! fur1hc.r 
cmphash:ed. The cmlcc.ru of the mcdical~.:mmtlUllity for a back-up productlou fucility is 
gerious and well justified. We arc glad y011 arc taking positive steps to materialU:c a 
satisfactory response to such COilceJlK 

We hop.: and expect a successful conclusion ofth.is prnject. 

Finally we would like to thank you for the opportunity to offer our comments. 

Sincerelv 

~b.D,FACNP 
As;~stant Dire~.-tor for Nuclear Mcdidne 
Center for Devices aDd Radiological Health 
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Response to Comment Letter C098 

Comment noted. 
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.... .......... ... ... . • . ... .... .. _ ~~!.~~c,il.t~r,t -~~_'4iolt~!i~es ll'JCl ~a.:IU.JJJ~e~ti.ca.ls~ !n~: 
1'-'ll C;~jup_-,lind"") Drlv~ 

lv\oraj13, C.'> 94~56-1 ~~~ 
5lJ/28H~Sc 

bJ" 5 1012~)-11\';~ 

_H,..,,T,.·ll. Kro~.mcr, Ph.D .• FAC:"P 
Ex~cwtlt.c: U,"n.·.::h•:"' 

20 February ·1996 

Mr. Wade Carroll 
MIPP-ElS Documem Manager 
U.S. Department of Energy, ~E-70 
1990 I Germantown Road 
Genmmtown, MD 20!!74 

Dear Mr. Carroll: CWS/011196 

The Council on Radionuclide~ and Radiophanmu.:l:'utica\1;* lCORAR) ha~ reviewed the 
Department of Energy's (DOE) draft Environmental Impact Statemenl (EIS) and the 
implemeni11Lit)ll plan for the medical isotope production pwjel:L; Molybdenum-99 and 
relale-d isotopes. We would like to first commend Secrelary O'Leary and her starr ft)r all 
their efforts on this matter. as well as their s1.1pport or lhc nuclear medicine community. 

As you know, \"'e have been working with DOE for mme than six ye:u·s in an effort to 
address the J\.olo-99 ~upply .~iruation, to en~ure Lhe ~ucec.>s of the DOF.':s Tsotope 
Production and Di~tribution Progra\Tl (lPDP}, and m.::et the needs nf the nuclear medicine 
cmnrnunity. Last Jmm<u-y· memhers of CORAR attended a workshop at the Sandia 
Kational Labs to seek tn develop a plan that would addres~ th~ vulnerability nf the Mo-99 
supply and allow DOE. in spite of delay~. (0 ensure a return on their investment. Our 
recommendation then, which remains our position, was for DOE to enter into a 
<:ooperative ctfort with tl1e 111.1clear medicine communil.y and the current Canadian 
s11pplic1' of Mo-99. Under this plan DOE would ultimately supply "raw ~1r semi
processed" Mo-99 to Not'dion lntemational for final processing, which would solve the 
tll.ldear medicine community's !ltot!-d for a back-up supplier of \1o-99, and allow DOE to 
enter the marketplace ami ~ee a much earlier return on its investment. 

The po!cntial supply shortage i~ not a new p.-oblem and the radiopharmaceutil:al 
manufacturing industry is hopeful that other dforts to add1-e~s the lack of a secondary 
North American reactor to supply Mo-99 will be sul:ce-~.~ruL One such effort. is lhe 
program of the Canadian government anti Nord ion International to build two new 
reactors to supply Mo-99. These real:lors arc expected to be fully operational by the end 
of the decade. Assuming thai the Canadian effort is sucl:e-ssful, there still remains a 
criticaluced until thes~ 11ew reactors arc on-line for a secondary reactor Lo supply Mo-99 
in North America. 111.::: current N(lrlh American .<;upp!i.er of Mo-99. Nord ion, depends on 
an aging reactor at Chalk RiYer. which may need maimenancc Ol' repairs that could caur.c 
it to go off-lineal any time, 

~coRAR is ,;;, indnsur 0f manulacluTcrs of t>ldiopharmaceutical•. radionucli<lc•, radiodJemicllls and olht.-r 
radioactive- prot.lucLs. priuUU"ily used in medlcim.· and lift·· sc.i.e.nce resem·ch_ The mcrnh~.:r t:Olnpanies of 
CORAR s11pply viu.l\y imp<>riUI>tl"fldiophanuao;:euhcals afld radionctive materi~l to physi<:i><n~ untl research 
f~~L:ilitics tbrough<lut the world_ Ratliophui'Jll.o~ceuticah aro u'cd in over I 0 m.illion medknl diagnostic and 
thenlp"-uL;c prn;;cdurcs p<'r year in the U.S. 
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CWS/011/96 
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Author: Carl W. Seidel 

The C'Ul"Rnt DOE project at Sandia will oot likely produce fmi&hcd Mo~99 a.~ a 
phatrlUUleutlcal raw material until 1998. e..'pecially in l~ght of the length of th~::. EIS 
prDC<'~il. Fu.rthl::r still, once the Sanr:lia reactor is on-line DOE will h•ve t9 fl.k a DMP 
with the Food and Drug Administration (FDA) and the manufacturers will sdll have to 
validate three routinely manufactured lots, addina from one to two ye~s from that point 
unrill:he Mo-99 p~d.uced al Sandia e.ould be used by mllllufacturer.s. In liJht of the 
delays in f.he DOE )'108fatn and the time necdr.d ro obtain FDA approval, 1M IPDP 
program mnAt ref0¢\.11 its $ights ~o~~d 5eek to come up with a way to supply trul.teri111 
SOC\ner. It is our view that this can only be accomp1i.shed by providing "raw, or ~em.i
proceued" Mo-99 to Nordion for final procueing. This would o.llow the manufacturers 
to u.'le the Mo·99 withou1 havi'llg tQ undergo the time c:onsutniog validation• NQuir:ed by 
the FDA or the filing of a DMF by ~ Sandia lCIWtor facility. It wo11.ld dao allow routine 
maintenance to be done ou the eurrcnt Chalk Rivttr reactor in a more deJiberat:e Dnd 
effu:ti ~ buis. 

We hope that yo-u will find these l<'!:llrunent~ IJ.!Ieful to tho EIS proa:;&5. Please: let u1 know 
if you require any further lnfonnation. 

Sincerely, 

~l. 6.J. -~AL 
Carl W. Seidei 6t4l 
CballliWI. CORAR 

cws:n!'b 

cc: R. B'I'I)WJJ - M.dlinck.rodt 
W. Ehrnig - Amenham/Mcdi·Physic.~ 
H. Kfamer • Executive Direcoor 
J. Massi¢ ~Alpine Group 
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Response to Comment Letter C099 

Information for this option is presented in Section 5 and Appendix B of the EIS. The Summary has been 
revised to clearly indicate this option, and shipping container information has been added to Section 5.11. 
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Letter: ClOO 

1 

2 

Author: Robert L. Anderson 

Monday, February 19; 199G 

115 Columbia SE, #32 
Albuquerque, New Maxlco 87106 
5 o5-25 s- S4 u 
bei'IC!OI,IM'I.IIdU 

Mr. Wade Carroll, NEPA Document Manager 
Office of Isotope Production and Distribution, NE·70 
U. S. Department of Energy 
19901 Germantown Road, 
Germantown, Maryland 20874-1290 REF: DOEIEIS-02490 

Oear Mr Carroll: 

After reviewing DOE/EIS-02490, Draft EIS for the Mo-99 reactor, I 
feel my letter of January 1st is not addressed. I request my comments be 
included in your final document, and an appropriate response. 

1 also would like to ask for your evaluation of another difference 
some of us have with the DOE on radiation and public health. Your reviews 
always come to the conclusion there is no immediate danger to the public 
from the present radiological hazards and therefor more is allowable, Of 
course, some of us feel we have gone past the safe limit already. The 
problem Is much of this is not easily provable, either way. 

So, I would like for the DOE. EPA, or the appropriate agency, 1o 
produc~a a study estimating from the present radlonuclidEI and toxic 
hazards present at Sandia National Lab and Los Alamos National Labs (and 
all other DOE nuclear facilities) and expected future increases from 
increases operations when we would cross a threshold to which pubic 
health would be endangered. Please include what expected consequences 
such a crossing would cause and how it would appear in 1he public and 

environment. 

Si~rely, 

{t(-~ 
Robert L. Anderson 
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Responses to Comment Letter ClOO 

The January 1letter referred to and reproduced as comment letter C003 in this document, was received 
after publication of the Draft EIS. That letter has been considered in the preparation of the Final EIS. 

2. The risk of radiation-induced health effects has been exhaustively studied over many years by the Interna
tional Commission on Radiological Protection (ICRP), an international group of experts that does not 
represent the interests of DOE or any other particular government agency. In its latest set of recommenda
tions, the ICRP estimated risks for many types of radiation-induced health effects, based primarily on 
studies of Japanese survivors of the atomic weapons detonations at Hiroshima and Nagasaki (ICRP 1991). 
Other types of radiation exposure, largely for medical purposes, were also considered where they were 
appropriate for evaluating a specific type of health effect. One difficulty with this analysis is that the study 
populations were exposed at doses and dose rates much higher than those observed in any environmental 
setting. However, because of the large size of these populations and the fact that they represent actual 
exposures of humans of all ages and both genders, these data are the best available for estimating potential 
human health effects from environmental exposure levels as well. Studies of humans at environmental 
radiation exposure levels have not produced any direct evidence of radiation-induced health effects, even in 
populations where the environmental exposure levels are much higher than average. The ICRP concluded 
that its risk estimates for human health effects of radiation exposure at environmental levels, based on 
available data from Japanese survivors and medical exposures, "are unlikely to underestimate the risks" 
(ICRP 1991). 

Latent cancer fatalities are most commonly used as an indicator of potential radiation health effects because 
they are estimated to occur at lower doses than other types of effects and therefore represent one of the 
most sensitive indicators of any potential effects. The ICRP (1991) study estimated that the lifetime risk of 
all latent fatal cancers following radiation exposure to the general population is 4 x 10·2 per Sv (or 4 x I0-4 
per person-rem). This means that a large population consisting of all ages would be expected to experi
ence, at most, 1 latent fatal cancer during the lifetimes of all exposed individuals following a collective 
radiation dose of 2000 person-rem. As noted previously, this estimate is expected to be conservative (i.e., 
to overestimate the actual risk rather than to underestimate it). However, it is generally accepted by most 
U.S. and international agencies as the standard for radiation protection purposes at the exposure levels 
experienced in environmental and occupational settings. The uncertainties associated with this estimate are 
such that the risks of radiation exposure from medical isotope production, which are reported in this EIS as 
a finite probability of experiencing cancer fatalities, may actually be zero. 

The average individual in the U.S. receives a radiation dose of approximately 300 mrem per year from 
natural background sources and another 60 mrem per year from artificial sources, largely medical expo
sures. The collective radiation dose to the U.S. population is therefore about 95 million person-rem per 
year from these sources. In contrast, air emissions from all DOE facilities in the U.S. currently result in 
collective doses to the surrounding population of about 100 person-rem per year. Based on the ICRP 
( 1991) estimate, this represents a dose 20 times lower than that required to produce, at most, 1 fatal cancer 
in the entire U.S. population. Air emissions from the proposed Medical Isotopes Production Project could 
increase the cumulative total radiation dose from all DOE facilities by 0.7 to 15%, depending on the 
alternative chosen. Any potential increase in cancer death rates from these exposures would never be 
observable within the existing U.S. cancer fatality rate of over 500,000 per year. These small potential 
risks must also be balanced with the very real and immediate risk of not having a reliable supply of widely 
used medical isotopes which substantially improve the quality of health care in the U.S. 
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JuCLrH IHEtGY iNST!TUTE 

Februa:r:}· 22, 1996 

·Mr. Wade Carroll 
MIPP-EIS Document Manager 
U.S. Depnrt:ment of Energy, NE· 70 
1990-1 Germantown Road 
Germantown, Maryl.a.nd 20874 

SUBJECT: Medical l!11.1topcs Prod\lctiml Project: 
Molyhdenum·99 and Related Isotopes 
Draft Environmental Impact 
Statement 60 Pedero! Register 66542 

Dear Mr. Carroll: 

The Nuclear Energy Institute (NEI)' has reviewed the draft Environm.tmtal Impact 
Statement (EIS) and the implementation pl11.n £or the medical isotope production 
project: Molybdenuin·99 and related isotopes. NEI endo-rses the underlining 
Department of Energy (DOE) concept ofl)roviding h-fo-99 if the Canadian source 
becomes unavailable. 

We do, however, have some reseJ:Vations with DOE's app:roach to addressing this 
potential problem. The DOE has indicated that it would like to be a Food and Drug 
Ad.ministration (FDA) approved supplier ofMo-99. An impottant omi88ion m the 
dra..ft EIS is the timing of the FDA's approval of a new source of Mo-99. O~n best 
estimate would be at least one year to 18 month" fullowing full production. The 
draft EIS is silent r>n this tiina·seneitive poin~. As proposed, the DOE program, 
with FDA approval, will only be coming into full production ill the 1998 time period. 

The draft EIS correctly noted t:ha.t a reliable source will onl)· he available with two 
operating reacwrs. It is feasible to have one in the United States and one in 
Canada, or perhaps two in Canada. Until then the medicnl coinmun.ity is at risk. 

• NEIls the crga.nizaticl:o rcspon6ib1e for o;~tab!i,.hing unified nucle.-r industry policy <m m.J&ttera 
,iff~ t:ha C.\lclea.r "nerfD' int{ustry, inel ... ding the ...,gu~lltory Mpect.. of ~;cucric operational <&.:td 
tc~hnical ;,.~ue•. NEI' .. membere indtlcie all t~tiliti.c-"tli<:<:nee<l to oper"-te C'Ommercial nuclear power 
plan~~ in the UnitE<d SU•te~. I>udear pl8l\t do~jgn<>r«, :no.jur "~dlil:e~tten;i.neerinr firms. fuel 
fahricatiun f:tdEt.ie~, material~ li..::cn~co•, onri nr.her n~g"ni:zation~ and. individ\Hllll involvccl in th~ 
nut.:lr:••:t' t!'n~rgy i.ru..l1.tetry. 
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Mr. vYade Carroll 
February 22, 1996 
Page 2 

We are concerned with the potential supply gap between now and 1998 when either 
the first new Canadian reactor comes on line or DOE receives its FDA app:roval for 
Mo-99. The supply ofMo-99 continues to be vulnerable with a single :reactor as its 
source. Vole believe that the DOE can address this concern about a reliable 1\llo-99 
source during the 1996 to 1998 time period by pursuing the alternative outlined 
below. 

We would propose that DOE enter intt> an agreement with AECL o-r Nordion to be 
the bnckup supplier of irradiation service. The intent would be that the DOE 
program would irradiate targets (either DOE or Nordion supplied), process the 
irradiated target and return the raw Mo-99 to AECUNordion for final processing 
which would use Nordion's FDA approval fo:r getting the Mo-99 to the market. As 
proposed in the EIS, DOE could irradiate the targets in the Annular Core Re.sea.rch 
Reactor, process the irradiated targets at Sandia National Laboratories and return 
the raw Mo-99 to AECUNordion for !'mal processing. 

We agree with DOE that the Annular Core Research Reactor is the best alternative 
for producing the Mo-99. First, it is the only alternative that utilizes an operatina
rea<".tor. Second, it hns a potential defense mission that helps assure that it will be 
operable during the 1996 ·1998 time period. Finally, the Annular Core Research 
Reactor would have the least lag time to provide this service. We would like to be 
assured that a.t a minimum an irradiation facility and initial pro~ssing of target 
facility is available. 

In parallel with supplying raw Mo-99 to Nordion, DOE, with the induetry's support, 
should be proceeding with its FDA approvaL This dual approach would address the 
near term issue of having a second reacw-r to supply irradiated targets in the ovent 
the Canadian reactor were to be forced offline, and it would addret!8 the longer 
term issue of a second source in the event of continuing delays in the Canadian 
program. It has the added benefit o!p:rovid.ing an outlet for the raw Mo-99 which 
will be produced at some nominal level during the FDA approval pl"OCess and 
therefore provide revenue to offset some of the expenses during this time period. 

In sum:m.ary, we agree with DOE's intent t:o increase the reliability of supply of 
Mo-99. We believe. however, that this goal could be better accomplished by 
pursuing the dual path alternative describe in these comments as opposed to the 
alternatives contained in the draft EIS. If you have any questions conce1·ning NEI'~ 
commt;!nts or would like assistanca from the industry pursuing the alternative 
proposed in this letter, please contact me at (202) i39-8126. 

SincC!rel:l.·. 

q~"-~ 
Felix M. Killar. Jr. 
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Letter: ClOl Author: Felix M. Killar, Jr. 

Responses to Comment Letter ClOl 

Comment noted. 

2 The Department has been in contact with the FDA regarding the time necessary to gain approval of its 
Mo-99 production process. Considering that the Department proposes to use a previously approved 
process for Mo-99 production, the FDA has indicated that the necessary time to obtain approval could be 
less than a year. The production schedules for the alternatives include the time estimated to be required to 
obtain FDA approval. 

3 Information for this option is presented in Section 5 and Appendix B of the EIS. The Summary has been 
revised to clearly indicate this option, and shipping container information has been added to Section 5.11. 

4 Comment noted. If the Annular Core Research Reactor (ACRR) is chosen for Mo-99 production, its 
mission would be changed from defense programs to medical isotope production. 

5 Please see response to comment Cl01-3 above. 
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Let me state my position clearly. I fully support the effort to produce medical isotopes at the Idaho 
National Engineering Laboratory. 

The Power Burst Facility can be started for significantly less cost than any other facility being 
considered in the Draft EIS. 

For too long this nation has relied on Canada and, to a lesser extent, Europe to supply the medical 
isotopes America needs. The time has come for this nation to take care of our own. I commend 
the Department of Energy for identifying this vital national need. 

I am concerned, however, that the Draft EIS indicates that the DOE is only looking for back-up 
capability to provide 10% to 30% of the U.S. Mo-99 needs. In the Final EIS, the DOE should 
revise the objective and raise the standard. The goal should be to provide 100% of American 
needs, and maybe more. 

The case for this position, to provide for 100% of production needs, is clearly made by the Draft 
EIS. The document plainly states that if the Canadian Reactors were shut down, European sources 
could only provide a portion of U.S. demand. The statement also notes that until a back-up 
production facility is brought on line which is capable of producing 100% of American needs, our 
nation is vulnerable to an interruption in the supply of this important isotope. 

The case is clear. The U.S. needs to have the capability for full production of these important 
isotopes. PBF can fulfill that need. 

As the DOE looks to meet the needs of our nation, the Department should also look beyond our 
nation's border. It is not enough to just satisfy the needs of American customers. The DOE should 
also begin searching out foreign markets for this important American product. Now is the time to 
begin. 
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Transcript: IDAOl Author: Governor Phillip E. Batt 

Responses to Transcript IDAOl 

Comment noted. 

2 Please see response to comment CO 17-2. 

3 Comment noted. 

4 Please see response to comment C017-4. 
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The INEL has already made contributions to medical research. For instance, using the Power 
Burst Facility for Boron Neutron Capture Therapy, a break-through treatment for brain tumor 
patients with minimum patient trauma and cost. The production of medical isotopes, continuously 
needed in the U.S., offers the INEL another opportunity to play an important medical role for the 
nation. 

Because of the INEL's critical nuclear expertise developed over 50 years, the INEL is the perfect 
and most logical location to produce these most important medical isotopes many patients in our 
nation need. Our country would benefit significantly from this vital program. 

At present, the U.S. has only one source of supply ofMo-99. That source is Nordion International, 
which produces it at the aging NRU Reactor at Chalk River, Ontario. This reactor is just two years 
away from completing its 40-year design life. NRU not only supplies the entire U.S. market for 
Mo-99, it supplies 85% of the entire world market. The future of medical isotope production from 
NRU is in serious jeopardy. This threat is so serious I understand a company has obtained a 
license to upgrade a 45 megawatt reactor in the Netherlands, clearly a result of the uncertainty 
about the Canadian supply. This country obviously needs a domestic supply of these important 
medical isotopes. 

Although there may be other Canadian reactors coming on line in the future for medical isotope 
production, it is vitally important that our nation have the capability to produce medical isotopes 
on our own. We cannot afford to continue our current vulnerability. 

As noted in this Draft Environmental Impact Statement, our goal is to meet initial domestic 
production of only 10% to 30% of the nation's need. I believe we must move forward to assure we 
can produce 100% of our nation's medical isotope needs. 

Today I will speak in support of the alternatives discussed in the Draft EIS that uses the facilities of 
the INEL. 

The INEL offers the potential dual use of an existing reactor for medical isotope production and 
cancer therapy. 

INEL offers unsurpassed expertise in reactor operations, existing reactors, and complete infrastruc
ture support, Hot Cells and remote handling capabilities, expertise in handling and shipping spent 
nuclear fuels, among others, that can be adapted to the production of these isotopes. 

I am perplexed that the Advanced Test Reactor is not considered in this DEIS. I suggest DOE 
consider ATR in their Final EIS. I understand also that advances are being made in accelerator
based alternative technology research, and DOE may want to consider this alternative in the Final 
EIS, as well. 
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INEL offers an experienced, effective reactor operations management. However, in keeping with 
Congress' insistence that federal dollars are used as wisely as possible, the INEL management is 
actively evaluating the privatization of reactor facility operations to assure effective use of tax 
dollars. 

The Idaho Brain Tumor Center has offered to coordinate its reactor conversion plans for the PBF 
with the DOE, potentially saving millions of dollars. 

Isotopes USA and the Idaho State University have offered private management and operation for 
the production ofMo-99. 

One of the partners in the INEL management team, Thermo Technology Ventures, is actively 
researching alternative technologies for isotope production. 

INEL offers the lowest cost alternative for isotope production. We can simply not afford to pursue 
any alternative but the most cost-effective means to meet isotope production needs. 

The PBF Reactor is the only alternative in the DEIS that uses low-enrichment uranium at the onset 
of operations, reducing the waste generated and the security requirements inherent in using highly
enriched uranium. 

I believe the DOE has moved far too quickly with far too little data in recommending a preferred 
alternative for isotope production. I strongly encourage DOE to take another look at INEL and 
assemble detailed costs for a wide array of alternatives in the Final EIS. 
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Transcript: IDA02 

Responses to Transcript IDA02 

Please see response to comment C015-1. 

2 Please see response to comment COl 5-2. 

3 Comment noted. 

4 Please see response to comment COl 5-4. 

5 Comment noted. 

6 Please see response to comment C015-1. 

7 Please see response to comment CO 15-7. 

8 Please see response to comment C015-8. 

9 Please see response to comment C015-9. 

10 Please see response to comment C015-10. 

11 Please see response to comment CO 15-11. 

12 Please see response to comment C015-12. 
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I want to offer my enthusiastic support to the local effort to use the Power Burst Facility and the 
Idaho Brain Tumor Facility for the production ofMo-99. In my view, it makes great sense to 
couple the Boron Neutron Capture Therapy (BNCT) program with the production of important 
medical isotopes. 

To begin with, according to the technical experts I have consulted, the Power Burst Facility is the 
ideal reactor for the production of medical isotopes. 

At the same time, the PBF can be prepared for this mission in less time and at less cost than any 
other option being considered by the Department of Energy. 

The Idaho Brain Tumor Center is an excellent example of this new private enterprise expansion 
and the production of Mo-99 and the PBF Reactor would complement this effort. 
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Transcript: IDA03 Author: Senator Dirk Kempthorne 

Responses to Transcript IDA03 

Comment noted. 

2 Please see response to comment C014-2. 

3 Please see response to comment C014-3. 

4 Please see response to comment C014-4. 'I 
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I believe the PBF facility demonstrates the most efficient, technologically compatible and environ
mentally sound facility for production of the supply of Mo-99 for the U.S. medical industry and I 
suggest its designation as such. 

The Idaho PBF Reactor can supply I 00% of the domestic demand for Mo-99 and still have excess 
production capacity for the exportation of Mo-99. 

Further, the PBF, the humanitarian aspects of the combined National Center for BNCT and the 
isotope production project makes the INEL's PBF the clear choice for the production of the 
nation's supply of medical isotopes. 
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Transcript: IDA04 Author: Michael D. Crapo 

Responses to Transcript IDA04 

Comment noted. 

2 Please see response to comment C016-2. 

3 Please see response to comment C016-3. 

·I 
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The Board of Directors and administrative staff of the Idaho Falls Symphony is in support of the 
production of medical isotopes for cancer and heart disease screening and therapy at the Idaho 
National Engineering Laboratory. 

We believe the Power Burst Facility is technically the superior facility for the project. In addition 
the location would eliminate the need for shipment oflow-level waste across state lines. 

We also believe the Idaho Falls community would provide the necessary infrastructure, including 
medical, educational and cultural facilities to support the project and its personnel. 
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Transcript: IDAOS 

Responses to Transcript IDAOS 

Comment noted. 

2 Please see response to comment COI0-2. 

3 Please see response to comment COl0-3. 
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We [the INEL Committee of the Chamber of Commerce] certainly back the facility which is 
covered in the EIS. 

The PBF Reactor is the only one using low enriched uranium fuel, which reduces the weight 
generation and the security requirements. 

The PBF can dispose of the low-level waste generated on the Site, while the preferred alternative 
would require packaging and shipping across state lines to the Nevada Test Site. 

Currently the PBF is the only choice which envisions the private sector taking over production. 

... we have half again that that we can sell as excess to the rest of the world or to whoever. 

Sandia can only produce 30% at the max of the U.S. requirement at this time, 

... we are probably ten years away from an accelerator which could be used for this type of 
operation. 
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Responses to Transcript IDA06 
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Comment noted. 

The Power Burst Facility is the only reactor currently using low enriched uranium fuel. All the other reactors 
evaluated in detail have designs for converting to low enriched uranium. The objective is not to build any more 
highly enriched uranium fuel bundles for any of the other reactors, but to use the fuel already on hand until the 
supply is exhausted or, in the case of the Annular Core Research Reactor, until the burnup limit is reached (see 
Section 3.3.I.9). Two or three transition cores of both low enriched uranium and highly enriched uranium 
would be used during the conversion to all low enriched uranium fuel for these options. This is a long-term 
safeguards advantage, in that it depletes and irradiates the weapons grade material on hand. 

It is not true that use of low enriched uranium fuel minimizes waste. More spent fuel bundles are generated per 
reactor full power year with the use of low enriched uranium bundles. 

The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives. 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE. The Department is aware of this potential for the INEL alternative. Although the potential for privatiza
tion of the proposed action in this EIS is important, the process for privatization is not part of this proposed 
action. Each of the production alternatives has potential for privatization. DOE has solicited expressions of 
interest from the industrial community for the privatization of any isotope production activity conducted by 
DOE, including the proposed Medical Isotopes Production Project. If promising concepts are received, the 
Department would seek privatization proposals on a competitive basis. 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The goal of the proposed project is to ensure that a reliable supply of Mo-99 is available to the U.S. 
medical community, thus, IOO% of the U.S. demand would be produced only during times when the Canadian 
supply was unavailable. While each alternative could produce at least I 00% of U.S. demand and export of 
Mo-99 could help offset operating costs, it is not the goal of the proposed project to produce Mo-99 for export 
and compete in the worldwide market for Mo-99. 

As stated above, all of the reactors evaluated as reasonable alternatives for the proposed project would (after 
necessary modifications) have the ability to produce at least IOO% of the U.S. demand for Mo-99. However, 
the SNLINM facilities are the only ones that could produce a fraction of the U.S. demand within 6 months 
following a Record of Decision to proceed with the proposed action. The ability to produce a fraction of the 
U.S. demand in a short period of time is important because, if a Mo-99 shortage were to occur in the near 
future, the Department would be able to supply at least part of the U.S. needs. In the near term, with a single 
reactor producing I 00% of the U.S. demand, a shutdown of that reactor for any reason would result in a Mo-99 
supply shortage. The potential for such a shortage is why the ability to produce even a fraction of the U.S. 
demand in the near term is considered important. This would provide DOE with a Mo-99 extraction process 
which has met FDA approval requirements in the very near term and would be capable of providing up to 30% 
of the U.S. demand on an emergency basis. This early experience would also be an asset in the expansion to 
full-scale production capability. 

7 Use of accelerators is discussed in Section 3.4.1.7. 
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... the information we were given was that there really was not that much in the way of core 
modifications that needed to be done, so we kind of feel like that is an unfair statement. 

PBF has been, on a yearly basis, updating their costs for getting the plant started ever since, I 
think, it was 1987, because we have been wanting the Boron Neutron Capture Therapy. So they 
are detailed, and they are accurate. 

We have heard that their initial estimates were kind of gross and that when they heard how detailed 
ours was, they were given an extra month to change theirs. So if theirs was so good, why were 
they given the extra month? 

Then like has already been mentioned, the Boron Capture Therapy is willing to share the costs. 
They have got an investor that probably would be able to handle the whole thing by himself, so 
seems like it would be a lot cheaper just to look at us . 

. . .if it is going to be up and operating anyway, why not do the Mo-99? 
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Transcript: IDA07 Author: Bill Downs 

Responses to Transcript IDA07 

The required Power Burst Facility (PBF) modifications are discussed in Section 3.3.4.9. The estimate for the 
required modifications is approximately $450,000. The cost estimates in Section 5.22 have been modified to 
include this cost. 

2 The Department has used the best available information for all of its analyses and comparisons, including the 
cost information. Information on restart of the PBF was fairly thorough and was probably a result of the efforts 
to estimate costs and schedules for conversion of PBF for boron neutron capture therapy (BNCT). However, 
reactor conversion and operation is only a portion of the cost and schedule information requested. Hot cell 
modification, process line fabrication, target fabrication facility modification, and general processing opera
tional costs also are reflected in Section 5.22 of the EIS. Additional information on the estimated cost of the 
INEL alternative was obtained subsequent to the publication of the Draft EIS and was used in the preparation 
of the Final EIS; however, the amount of supporting material associated with these estimates was less detailed 
than that received from some of the other sites. Thus, the EIS contains statements that indicate the margin of 
error for both the INEL and ORNL estimates are considered larger than for LANL and SNL/NM. 

3 All sites were notified of the request for cost and schedule information at the same time and were provided the 
same deadline. No site was given an extra month to prepare cost estimates. Following the deadline and 
internal reviews, issues at each of the sites were identified regarding the proposed costs and schedules. Each 
site, including INEL, was contacted and these issues were discussed and resolved. 

4 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for BNCT and that other reactors under consideration for this project may be 
useable for BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 

5 As stated above, IBTC is also investigating other facilities for use in conducting BNCT. It is not evident that 
IBTC will take the PBF to an operational state. 
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It is pretty obvious that if the takeover of the Mo-99 production occurs in America, that the 
source would probably dry up in Canada and possibly elsewhere. And so if the Defense 
Department is able to take over the New Mexico operation at its whim and fancy, mind you, I am 
an old Air Force man, so I fully support the defense initiative. But if they were to take it over, 
then we would no longer be producing the Mo-99 And if we do not have the Mo-99? We are in 
trouble. 

So I think that very one fact alone should disqualify New Mexico. 
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Transcript: IDA08 Author: G. Ross Darnell 

Response to Transcript IDAOS 

The Annular Core Research Reactor (ACRR) is a DOE-owned facility, not a Department of Defense facility. It 
is possible that the ACRR, the preferred reactor for the proposed project, could be diverted to support defense 
missions in case of a national emergency. However, the Department has determined that the probability of 
needing the ACRR for defense purposes is sufficiently low to preclude disqualifying the reactor from consider
ation. 
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Transcript: IDA09 Author: Linda Weiss 

From the figures that I have been shown here locally and, again, we seem to have some 
discrepancy with what you have got in your figures, I think I have seen the same figures as 
Mr. White has seen. It appears that it makes no financial sense to put this facility anywhere but 
Idaho Falls. 
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Response to Transcript IDA09 

The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 
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... our endorsement of the DOE Project for the Production of Medical Isotopes for the screening 
and therapy of cancer and heart disease; and our endorsement of the project being located at the 
Power Burst Facility at the Idaho Falls Engineering Laboratory. 

We believe the PBF is technically and economically superior among the four DOE sites being 
considered for the Isotope Production Project 

... this project offers both the Isotope Production Project and the Boron Neutron Therapy-
Concentration Therapy Mission certainly at reduced cost to both of them. And we feel that is a 
very strong point. 

In summary, we believe that coupling the Isotope Production Project with the BNCT Mission will 
be the most cost effective, saving millions of dollars; 

will produce on the order of 120 new jobs, technical jobs, high compensation rates for the 
Southeast Idaho area economy, 

and will provide for the desired technology transfer to the private sector, which has been 
supported in the past. 
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Comment noted. 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE. The Department is aware of this potential for the INEL alternative. Although the potential for privatiza
tion of the proposed action in this EIS is important, the process for privatization is not part of this proposed 
action. Each of the production alternatives has potential for privatization. DOE has solicited expressions of 
interest from the industrial community for the privatization of any isotope production activity conducted by 
DOE, including the proposed Medical Isotopes Production Project. If promising concepts are received, the 
Department would seek privatization proposals on a competitive basis. 

As stated above, the IBTC has informed DOE of its interest in coordinating its efforts with those of DOE; 
however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it made a 
formal proposal to DOE. In addition, the Department understands that IBTC is investigating the possibility of 
using other facilities for boron neutron capture therapy (BNCT) and that other reactors under consideration for 
this project may be useable for BNCT. If the Department decides to proceed with a production alternative for 
this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 

The socioeconomic impacts of the proposed project are evaluated in Section 5.3 of the EIS. 

Possible technology transfer activities, as well as treatment facilities that might operate concurrently yet 
independently of the Mo-99 mission (such as boron neutron capture therapy), are not part of the Department's 
proposed action or stated purpose and need. 
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Transcript: IDAll Author: C.A. Brady II 

2 

3 

4 

5 

6 

I am here in support of locating the production of medical isotopes and the Boron Neutron 
Capture Therapy Project, otherwise known as BNCT at the INEL. 

The PBF Reactor is the only reactor using low enrichment uranium fuel which reduces waste 
generation and security requirements. 

The PBF can dispose of the low-level waste generated on site while the preferred alternative 
would require packaging and shipping across state lines to the Nevada Test Site. 

One reactor suitable for both the Isotope Production and Cancer Treatment Mission. The PBF 
can produce 100% of the nation's demand for medical isotopes. 

PBF can accomplish this at the lowest possible cost. 

PBF, to my knowledge, is the only choice which envisions a private sector taking over 
production, a good way to demonstrate technology transfer and create jobs here in Southeast 
Idaho. 
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Transcript: IDAll Author: C.A. Brady II 

Responses to Transcript IDAll 

Comment noted. 

2 Please see response to comment C013-2. 

3 Please see response to comment C013-3. 

4 Please see response to comment C013-4. ~' 

5 Please see response to comment C013-5. 

6 Please see response to comment C013-6. 

r! 
,, 
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Transcript: IDA12 Author: Frank Fogarty 

2 

... a reactor like that, is it a defense laboratory? If it has a defense mission, it has a hold on it by 
the Defense Department. It has to have special fuel used for that purpose. Different kinds of fuel 
has to be made to use it for Mo-99 production. It does seem to run counter to the prime 
purpose that DOE has in coming up with an isotope production mission. 

I believe that, in fact, the commercial industry, in looking over what they will want and what they 
can support, would certainly reject anything that would have that kind of stipulation necessarily 
put on it. 
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Transcript: IDA12 Author: Frank Fogarty 

Responses to Transcript IDA12 

The Annular Core Research Reactor (ACRR) is an Office of Defense Programs facility within DOE, not a 
Department of Defense facility. It is possible that the ACRR, the preferred reactor for the proposed project, 
could be diverted to support defense missions in case of a national emergency. However, the Department has 
determined that the probability of needing the ACRR for defense purposes is sufficiently low to preclude 
disqualifying the reactor from consideration. 

2 The Department believes that the probability of the ACRR being diverted for defense use is sufficiently low 
that it would not significantly diminish this alternative's potential for privatization. 
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Transcript: IDA13 Author: David Austin 

2 

It also seems to me that Tc-99 is one of the most used medical commodities there is. It is 
used, what, I have heard 36,000 times a day all across the country, and the only source is a foreign 
country whose interests are not necessarily the same as ours. 

Thus, it seems obvious to me that we need a way to make the substance here. 

Thus, I am in favor of this project. I also live here, and I am in favor of seeing it here. Certainly 
the BNCT should be here. We have all the facilities; we have been waiting for it. Local physicians 
have been involved in getting it started. We do not see it yet, but it is very important that we do see 
it. 

So I encourage, number one, the DOE to get active to do something. Do not wait six to 12 months 
to get on the ball. 

Number two, have it here. It is the cheapest; the easiest; we have all the resources here. 
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Transcript: IDA13 Author: David Austin 

Responses to Transcript IDA13 

1 The Department is proposing to establish a domestic production source of Mo-99 to ensure that a reliable 
supply is available to the U.S. medical community. The Department's concern is not that the current source of 
supply is a foreign source. If the Department decides to pursue this project and at some later date a reliable 
domestic supply could be ensured by foreign suppliers, then the Department would phase out its production of 
Mo-99. 

2 Comment noted. 
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Transcript: IDA14 Author: Andrea Kennedy 

As far as the defense hold on the reactor down there, to a facility like ours, and for all the other 
ones across the country, that alternative is just as scary as staying with Canada and having that 
source be abolished. 

Defense, of course, you know, is number one, but if the Defense Department should take over 
that reactor, what is to happen to all the patients, all the out-patient facilities and even the 
hospitals that use this every day and rely on it? 
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Transcript: IDA14 Author: Andrea Kennedy 

Responses to Transcript IDA14 

1 The Annular Core Research Reactor (ACRR) is an Office of Defense Programs facility within DOE, not a 
Department of Defense facility. It is possible that the ACRR, the preferred reactor for the proposed project, 
could be diverted to support defense missions in case of a national emergency. However, the Department has 
determined that the probability of needing the ACRR for defense purposes is sufficiently low to preclude 
disqualifying the reactor from consideration. 
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Transcript: IDAlS Author: Herbert Moore 

... why is the DOE looking to replace one reactor with one reactor? We are getting essentially 
back into the same scenario. 
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Transcript: IDA15 Author: Herbert Moore 

Response to Transcript IDAlS 

The Department is not proposing to replace the Canadian reactor. Instead, the Department is proposing to 
establish a backup to the currently operating Canadian reactor. Nordion International, the Canadian Mo-99 
supplier, intends to build two new reactors to replace the current aging Canadian Mo-99 production reactor, 
which is planned to be shut down in 2000. If the DOE decides to pursue this project, it will operate its Mo-99 
facilities at full production capability only in the event of a Mo-99 supply shortage. 

Volume II, MIPP- EIS 2.500 Comments and Responses 

•I 

•I 



Transcript: IDA16 Author: Cory Barnard 

I clearly have a concern that there is no advantage to Sandia over Idaho. In listening to the 
comments we have heard today, it is very clear that in terms of cost, safety, production capability, 
the PBF is clearly the most advantageous site that DOE should choose. 
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Transcript: IDA16 Author: Cory Barnard 

Response to 'franscript IDA16 

The SNL/NM option was selected as the preferred alternative for the reasons stated in Section 3.3.1.1. 

The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 
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Transcript: IDBOl Author: Mayor Linda Milam 
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This country does not produce, but is an importer of radioisotopes. We must establish this 
capability in the U.S .. 

The Idaho National Engineering Laboratory brings a unique mix of scientific knowledge, isotope 
production experience, facility availability, and an established professional and university 
network. 

Considering that the no-action alternative is an alternative, I would suggest that you positively 
consider the social benefits of establishing a Mo-B production capability in this country; that 
you positively consider the economic benefits of building that capacity around established 
strength; that you positively consider the environmental, economic and technical benefits of 
investing in the development of advanced technologies to produce radioisotopes more effectively 
and efficiently; and, that you positively consider the environmental and economic benefits of 
building upon the existing isotope production capacity, including facility in human resources 
such as already exists at the INEL; and, that you consider the environmental benefits of inside 
defense production capability, such as also exists at the INEL. 

... and that production begin as quickly as possible. 
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Transcript: IDBOl 

Responses to Transcript IDBOl 

1 Please see response to comment C095-l. 

2 Please see response to comment C095-2. 

3 Please see response to comment C095-3. 

4 Please see response to comment C095-4. 
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Transcript: IDB02 Author: Senator Jerry Twiggs 
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9 

The Idaho National Engineering Laboratory's Power Burst Facility Reactor has recently been 
listed as the potential site of the United States' sole source of Mo-99 isotope production. I believe 
that the PBF represents the most technologically compatible, economically efficient and environ
mentally sound facility for domestic Mo-99 production and urge its designation as such. 

Idaho is proud that the PBF will soon focus the world's attention on the implementation of Boron 
Neutron Capture Therapy at the Idaho Brain Tumor Center. The technological partnership 
between DOE and IBTC is a credit to Idaho and the nation. It is my hope the victims whose 
maladies will be treated from here, whether from Idaho, the other U.S. or around the world, will 
come to understand, as you and I do, the broad advantages to our lives this government/private 
sector relationship creates. 

The production of medical isotopes and the practice of BNCT are technologically compatible 
projects which can be carried out more efficiently and more cost effectively at the INEL's PBF 
reactor than at other facilities currently under evaluation by DOE. 

Initial engineering studies show that the Idaho PBF facility can be ready for medical isotope 
production in less time and for $5 million less than any of the other three finalists being 
considered for the project. 

High product quality and consistency of supply are the two most important ingredients when 
considering a facility for the production of medical isotopes. The Advanced Test Reactor, also 
located at the INEL, has been producing specialty isotopes for many years. The expertise is 
presently in place to produce isotopes to the highest quality standards. With the PBF serving as the 
main isotope production facility, the ATR can fill in and maintain a constant production schedule 
when the PBF is down for routine maintenance and refueling. Idaho offers a twin reactor concept 
that assures consistency of supply for many years to come. 

The U.S. currently has no domestic supply of the most widely-used medical isotopes. The Idaho 
PBF Reactor can supply I 00% of the domestic demand for Mo-99 and still have excess production 
capacity for the exportation of Mo-99 

DOE intends to privatize the Isotope Production Program. IBTC's present 30-year lease of the 
PBF Reactor puts the privatization plan into effect immediately. 

No other federal missions will interfere with the operation of Mo-99 production at the PBF, 
unlike some of the other sites under review. 

After considering the lower start-up costs, mission compatibility and technological superiority, it is 
clear that INEL's PBF is the logical home of the U.S. Mo-99 production source. 
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Transcript: IDB02 Author: Senator Jerry Twiggs 

Responses to Transcript IDB02 

Comment noted. 

2 Comment noted. 

3 Please see response to comment C037-3. 

4 Please see response to comment C037-4. 

5 Please see response to comment C037-5. 

6 Please see response to comment C037-6. 

7 Please see response to comment C037-7. 

8 Please see response to comment C037-8. 

9 Comment noted. 
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We have modified our plans to allow for a dual medical mission, which really seems to make the 
most sense for this facility, one project practically guaranteeing the success of the other. 

DOE has stated that the goal is to eventually privatize the production of medical isotopes and 
turn over to the private sector and let the free market enterprise forces dictate the price of supply 
of these products. 

The selection of the preferred site virtually guarantees that this will never happen, at least at that 
location. IBTC wonders what company would normally enter into a privatization effort, given 
the fact that situations in the world could force a mission to be returned to a military mission and, 
thereby, terminate or severely curtail production at that facility. 

IBTC believes that a few months of schedule is a small price to pay for the assurance of a truly 
dedicated facility that could be brought on line and satisfy all production requirements for 100% of 
U.S. demand with excess capacity potential for export to other countries and to fill 
dual medical mission roles for one facility that cannot be impacted by changes in Defense policy. 

INEL has had 35 year's experience in the production of isotopes, meeting the critical needs of 
customers, their demands for quality and a reliable schedule. The other sites have had no 
experience in this area. 

IBTC questions the wisdom of selecting a site that seems to fall short of DOE's goals from the 
beginning. 
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Transcript: IDB03 Author: William J. Sewell 

Responses to Transcript IDB03 

1 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility 
selected. 

2 The Department would prefer that the private sector assume responsibility for ensuring that a reliable supply of 
Mo-99 is available to the U.S. medical community; however, private industry has thus far been unwilling to do 
so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If private industry is 
able to ensure a reliable supply of Mo-99 on its own, the Department would phase out its production activities. 

3 

Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a separate 
initiative by the private sector. The process of privatization is not part of this proposed action. The Depart
ment published a Notice for Expression of Interest in the Federal Register in December 1995 to solicit con
cepts from private industry for privatization of DOE isotope activities. Businesses interested in pursuing Mo-
99 production have been invited to respond to this solicitation. If the Department decides to implement the 
action proposed in this EIS and if concepts on privatization of Mo-99 production received from the private 
sector are promising, DOE would proceed with a request for proposals to facilitate privatization on a competi
tive basis. 

It is possible that the Annular Core Research Reactor (ACRR), the preferred reactor for the proposed project, 
could be diverted to support defense missions in case of a national emergency. However, the Department has 
determined that the probability of needing the ACRR for defense purposes is sufficiently low to preclude 
disqualifying the reactor from consideration. 

All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary modifi
cations) have the ability to produce at least 100% of the U.S. demand for Mo-99 and would also be capable, to 
varying degrees, of conducting synergistic activities. If the decision is made to pursue this project, the Depart
ment would act as a backup to the existing Canadian supplier. The Department would operate its facilities to 
produce only as much Mo-99 as is necessary to maintain the capabilities of the facility and staff to produce 
100% of U.S. demand in response to an interruption ofthe existing supply. In essence, the project would act as 
an "insurance policy" for the U.S. against a Mo-99 supply shortage. The goal of the proposed project is to 
ensure that a reliable supply of Mo-99 is available to the U.S. medical community, not to compete in the 
worldwide market for Mo-99. 

4 As presented in Table 3-2, LANL and ORNL also have significant experience in the production and distribu
tion of isotopes. 

5 The Department has not made a decision regarding if and where to conduct the proposed project. A preferred 
alternative is identified in an EIS, in essence, to tell the public which way the Department is leaning on a 
decision, but it does not mean that the decision has been made. Further, Council on Environmental Quality 
regulations require Federal agencies to identify the preferred alternative in a Draft EIS if the agency has one, 
and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative for 
target irradiation and processing for the reasons stated in Section 3.3.1.1. 
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Transcript: IDB04 Author: Helen Stanton 

I support the medical isotope being here in Idaho. 
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Transcript: IDB04 Author: Helen Stanton 

Response to Transcript IDB04 

1 Comment noted. 
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Transcript: IDBOS Author: Rod Thomas 
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You mentioned on privatization as being off in the future. I am associated with a privatization 
action here at the Site. It is very real. The pressure is there, and I do not understand how in your 
office in D.C. you somehow are not getting the sense that it is in the now. If the private sector 
can do the job, we have the pressure on us that that is the way it is supposed to be done. And so 
we are doing that actively out at the Site right now. I suggest that you reconsider your criterion 
and get that more in focus that if you can have that option of a privatization in the now term, that 
you have that as a consideration compared to the others, because where many other things are 
equal, I would think then that it automatically starts rolling into that bin, if you understand what I 
mean. 

Now with the PBF being an option, and the only way that is basically happening is in this lease 
arrangement at IBT, then you are under an NRC license situation. Section 6.1 in your EIS works 
in terms of DOE orders. Most all the DOE orders would not be applying in this case, because 
you would be under the license-type of arrangement. 

And on the Sandia Reactor, I do not know what the state is on their SARto the latest requirements. 

I would think that with the distance we have where the reactor and the other facilities relative to 
site boundary, which nobody lives at, is that this inherently is a difference, albeit, I think it can be 
safe anywhere. It is a matter of just doing it, but there are certain things to me that just make a 
little more sense of doing it where you have more distance to where the public is in case 
something does go wrong. 

BNCT does get a stronger basis economically to occur, if you can work with this other situation, 
you know, the medical isotope. I think the government should give that a certain extra weight, 
too. It is multiple use of a facility of our assets as taxpayers of how to put this to more effective 
use. And it is a good machine. So please, give this due consideration. 
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Transcript: IDB05 Author: Rod Thomas 

Responses to Transcript IDB05 

The Department would prefer that the private sector assume responsibility for ensuring that a reliable supply of 
Mo-99 is available to the U.S. medical community; however, private industry has thus far been unwilling to do 
so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If private industry is 
able to ensure a reliable supply of Mo-99 on its own, the Department would phase out its production activities. 

Although the potential for privatization of the proposed action in this EIS is important, the process for privati
zation is not part of this proposed action. Each of the production alternatives has potential for privatization. 
DOE has solicited expressions of interest from the industrial community for the privatization of any isotope 
production activity conducted by DOE, including the proposed Medical Isotopes Production Project. If 
promising concepts are received, the Department would seek privatization proposals on a competitive basis. 

2 The Idaho Brain Tumor Center (IBTC) has not made a formal proposal to the Department regarding the dual 
use of the Power Burst Facility (PBF). Therefore, the Department cannot say for certain whether operation of 
the PBF for the production of Mo-99 would be conducted privately (by IBTC) or by DOE. In developing the 
EIS, the Department assumed that if the PBF were selected for the isotope production mission, DOE would 
operate the reactor under DOE regulations. 

3 The Annular Core Research Reactor (ACRR) safety analysis report (SAR) was recently revised to conform to 
the DOE Order 5480.23 "Requirements for Safety Analysis Reports" and is adequate for initial Mo-99 produc
tion activities. However, a future SAR update would be required to address the core and fuel design changes 
anticipated for full production at the ACRR. 

4 The EIS considers the potential impacts to individuals and communities from operations and potential acci
dents in Section 5. Regional geographic and meteorological conditions, as well as area population, all are 
factors that were included in the evaluation of the potential impacts of the proposed project. 

5 The IBTC has informed DOE of its interest in coordinating its efforts with those of DOE; however, IBTC has 
not submitted any plans for coordinating reactor conversion activities, nor has it made a formal proposal to 
DOE. In addition, the Department understands that IBTC is investigating the possibility of using other facili
ties for boron neutron capture therapy (BNCT) and that other reactors under consideration for this project may 
be useable for BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 
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2 
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Beauty For All Seasons, Inc. wholeheartedly endorses and supports the DOE's selection of the 
Idaho Falls PBF Facility for the future production of Mo-99 medical isotopes. 

The selection of Idaho Falls PBF Facility for medical isotope production will increase 
employment opportunities, improve economic base not only directly through people employed at 
the facility, but also through the ripple effect of increased visitors for technical and medical 
purposes. 

We are a nation that is suffering a balance of payments problem. We are buying everything from 
the Japanese, the Germans and the Canadians. That causes a weaker dollar. Here is a chance for 
us to put 100% of the Mo-99 production in this country for us to make the product here and serve 
it, and we certainly need it. We have got to buy it from somebody. Let us buy it from ourselves. 
Let us get jobs here. We have got the technical skills, better skills than the Canadians have. Let us 
bring the business here; let us employ the people here; let us help the balance of payments come 
into this country. Let us have Canadians and Europeans buy Mo-99 production from us. We need 
to think about this business not just in terms of is Sandia going to give us 10% production? Is it 
going to satisfy the medical isotope people that need to throw a bone out? What is important is we 
have got to think about the nation, too. And in my mind, that is as important to me as to think 
about Idaho Falls as a community. 
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Transcript: IDB06 Author: John V. Galazin 

Responses to 1ranscript IDB06 

1 Comment noted. 

2 The anticipated socioeconomic impacts of the proposed project are presented in Section 5.3. The number of 
technical and medical visitors to the region as a result of the Mo-99 mission is expected to be very small at any 
of the alternative sites. All sites have the possibility of additional missions. 

3 The Department is proposing to establish a domestic production source of Mo-99 to ensure that a reliable 
supply is available to the U.S. medical community. The Department's concern is not that the current source of 
supply is not a domestic source. If the decision is made to pursue this project, the Department would act as a 
backup to the existing Canadian supplier. The Department would operate its facilities to produce only as much 
Mo-99 as is necessary to maintain the capabilities ofthe facility and staff to produce 100% of U.S. demand in 
response to an interruption of the existing supply. In essence, the project would act as an "insurance policy" for 
the U.S. against a Mo-99 supply shortage. The goal of the proposed project is to ensure that a reliable supply 
ofMo-99 is available to the U.S. medical community, not to compete in the worldwide market for Mo-99. 
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Transcript: IDB07 Author: Bill Pitchford 

2 

I agree with others here that Idaho seems to be, from a radiological consequence consideration, 
the logical choice, and when compared with the cost analysis and in light of measures that could 
be taken to reduce the potential for transportation-related accidents, certainly by far is arguably 
the best choice. 

The fact that I went to prototype here in 1984 and 1985 has nothing to do with that, but I do agree 
that this is a very good center of highly qualified and skilled technical and engineering people 
that are very well capable and ready to do these sorts of projects. 
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Transcript: IDB07 Author: Bill Pitchford 

Responses to Transcript IDB07 

Comment noted. 

2 The INEL and each of the other alternative sites have available the highly qualified and skilled technical and 
engineering staff necessary to conduct the proposed project. 
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Transcript: IDBOS Author: Linda Owens 

I would just like to go on record that I do support this program, 
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Transcript: IDBOS Author: Linda Owens 

Response to Transcript IDB08 

Comment noted. 
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Transcript: IDB09 Author: Linda Thcker 

It would be smartest to allow the INEL to take on the project. 

2 

3 

It is the cheapest available to operate the project, and it is technically the best suited . 

. . . the private company to run the facility is also here at the INEL, 
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Transcript: IDB09 Author: Linda Thcker 

Responses to Transcript IDB09 

Comment noted. 

2 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE. The Department is aware of this potential for the INEL alternative. Although the potential for privatiza
tion of the proposed action in this EIS is important, the process for privatization is not part of this proposed 
action. Each of the production alternatives has potential for privatization. DOE has solicited expressions of 
interest from the industrial community for the privatization of any isotope production activity conducted by 
DOE, including the proposed Medical Isotopes Production Project. If promising concepts are received, the 
Department would seek privatization proposals on a competitive basis. 
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Transcript: IDBlO Author: Tom Piper 

If the Cancer Treatment Center gets this project, it virtually assures both of them will succeed, 
whereas certain people have voiced some opinion that maybe the Cancer Treatment will not be 
viable by itself. 

I think that if it got this project, it makes one of the two have zero cost, basically, or half the cost 
of the other one. 
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Transcript: IDBlO Author: Tom Piper 

Response to 'franscript IDBlO 

The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may also be useable for BNCT. If the Department decides to proceed with a 
production alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the 
reactor facility selected. 
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Transcript: IDBll Author: Jon Ochi 
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I want to state why it makes economic sense to locate this facility in Idaho Falls. In looking over 
the Draft Environmental Impact Statement, there are certain obvious differences, but the most 
obvious one to me as a businessman here in Idaho Falls, is the economic difference. 

There is $2 million that will be saved in construction costs; $4 million per year in operating 
costs; 

Secondly, there is the possibility that even if that production came up in six months, that those 
medical isotopes could not be used because of contractual obligations between Nordion and 
pharmaceutical companies. So we do not even know for sure that the six months would even 
result in any net benefit. 
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Transcript: IDBU Author: Jon Ochi 

Responses to Transcript IDBll 

2 

The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 

The ability to produce even a small amount of Mo-99 in a short period of time is important in that, if a Mo-99 
shortage were to occur in the near future, the Department would be able to supply at least a fraction of the U.S. 
demand. The Department has proposed the Medical Isotopes Production Project to respond to a near-term 
"window of vulnerability" in the Mo-99 supply situation. With a single reactor currently producing 100% of 
the U.S. demand, if that reactor were to be shut down, it would result in a Mo-99 supply shortage. The 
potential for such a shortage is why the ability to produce even a fraction of the U.S. demand in the near term is 
considered important. This would provide DOE with a Mo-99 production and extraction process which would 
met FDA approval requirements in the very near term and would be capable of providing up to 30% of the U.S. 
demand on an emergency basis. This early experience would also be an asset in the expansion to full-scale 
production capability. 
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Transcript: IDB12 Author: Dr. Dave Anderson 

This gives us a unique opportunity to produce a medical product in Idaho that we can sell 
elsewhere. 
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Transcript: IDB12 Author: Dr. Dave Anderson 

Response to Transcript IDB12 

The Medical Isotopes Production Project would provide the same unique opportunity at any of the proposed 
sites. The INEL already has an active medical isotope program. The proposed project would add to this 
established capability. 
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Transcript: IDB13 Author: Kent Brinker 

2 

3 

The ACRR says that they will have to replace their fuel with brand new fuel to transition. Has 
this fuel been purchased? Has it been designed. Has any safety analysis been done running the 
core with this new fuel? How much is it going to take to be able to change over to a brand new 
fuel? 

PBF is listed as having a six-inch test space, when it actually is eight and a quarter and it says 
that we can handle at least 19 targets when we can handle probably at least 27 targets. It says we 
can put only one target in out transient rods. The physical space would allow anywhere from two 
to three additional targets. 

If you look at the figures for PBF at 2400 curie days of Mo-99, and you add the additional 
targets that can be put into our core without any modifications, which the EIS says is required, 
and it is not, then we end up almost doubling the amount of Mo-99 to well over 3,000 curie 
days, to well over, which is a heck of a lot more than Sandia can make, because they are 
struggling to reach 100%, whereas we can go well over 100%. 
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Transcript: IDB13 Author: Kent Brinker 

Responses to Transcript IDB13 

No new fuel has been purchased. The price has already been determined by General Atomics, which will be 
the same price as a normal TRIGA bundle. The new fuel has been designed. Calculations have been per
formed on the new fuel and core design, but the safety analysis report would require updating to include these 
descriptions and calculations. Since the core was originally designed to run with normal TRIGA fuel, the 
design change to fuel (that is mechanically identical to fuel already used) is not very expensive. 

2 The 6-inch diameter is a typographical error, and Section 3.3.4 was changed to correct this error. Using a 
standard geometric spacing configuration to attempt to keep the thermalization of neutrons consistent among 
the targets would dictate use of a 37-target arrangement as the step beyond the 19-target configuration. A 
27-target configuration would probably not work very well because differences in the targets' thermal flux 
fields will produce different power levels. An adequate water space between the targets is required for both 
cooling and moderation. 

Increasing the number of targets reduces moderation and hence reduces fission rate and Mo-99 production rate 
per target. This increases the waste per curie of product. 

3 The Department has performed calculations that indicate the Power Burst Facility (PBF) can produce 20 kW 
per target in the 19-target configuration. These calculations indicated that the PBF could conduct a full 
production Mo-99 mission, even though the PBF's flux is lower than the other facilities. Using the pulse rod 
receptacles for ancillary irradiation locations seems to be adequate to assure full production could be reached, 
even if full production were not capable in a central irradiation cavity. The Department agrees that pulse rods 
could probably accommodate two targets. Three could be inserted, but they would run at lower power levels 
because of the decrease in moderation, impacting waste as discussed above. 
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Transcript: IDB14 Author: Joanne Long 

1 I hope it is here. If it is not, that is okay, as long as it was based on good, sound logic. 
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Transcript: IDB14 Author: Joanne Long 

Response to Transcript IDB14 

The rationale for the Department's decision will be documented in a Record of Decision that will be issued 
following completion of the Final EIS. 
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Transcript: IDB15 Author: Bill George 

... my comment is in the EIS there is some statements that says that the data provided by the INEL 
was - - I do not want to use the word suspect, but not as much detail as some of the other sites. 

I just wanted to make it clear that when we received the notice to provide the data, we had about 
a month to a six-week period of time to compile all of the data, and there was, you know, some 
best engineering practices used to come up with that data. 

However, to eliminate those uncertainties, it is very easy and within the realm of what we can do 
to provide better data on any uncertain areas you might have any question. 
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Transcript: IDBlS Author: Bill George 

Response to Transcript IDB15 

The EIS project team identified the Power Burst Facility (PBF) as a possible reasonable alternative for Mo-99 
production. The INEL had proposed use of the Advanced Test Reactor and had not mentioned the PBF in 
previous studies and analyses. Thus, when cost and schedule information was requested, the INEL did not have 
the existing data that other alternatives had prepared for the previous studies. 

The level of information provided for cost estimates by INEL was considered appropriate to the purpose of an 
EIS. Although it is believed that the uncertainties associated with the INEL estimates are higher than those of 
other alternatives, the estimates have sufficient accuracy to demonstrate that costs for any of the alternatives is 
not a major discriminator and is not a basis to disqualify any of the alternatives from consideration within the 
EIS. Because INEL has not been identified as a preferred alternative for this proposed project in the past as the 
LANL and SNL/NM alternatives have or even as an alternative in the past as ORNL has, the amount of detail 
available in support of the proposed project at INEL is less, but what has been developed in support of this EIS 
is considered appropriate. Additional cost information has been obtained and included in Section 5.22 of the 
EIS, and cost and schedule information will continue to be developed for the Department's eventual decision on 
this proposed project. 
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Transcript: IDB16 Author: Barbara Berlin 

I am in favor of the Medical Isotopes Production Project being in Idaho Falls. 
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Transcript: IDB16 

Response to Transcript IDB16 

Comment noted. 
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'franscript: IDB17 Author: Ron Clawson 

I want to go on record strongly supporting the Medical Isotopes Production Project. I am one of 
the past Presidents of the Chamber of Commerce here in the greater Idaho Falls area. In the last 
three years we have gone through a tremendous downsizing of our economy, and this community 
has gathered together in a major coalition effort to look at new industries and to look at new 
application at the Idaho National Engineering Laboratory, and I can not think of a better one than 
the BNC Project of which these hearings are conducted for. 

Comments and Responses 2.535 Volume II, MIPP- EIS 



Transcript: IDB17 Author: Ron Clawson 

Response to Transcript IDB17 

The potential socioeconomic impacts of the proposed project are presented in Section 5.3. The Boron Neutron 
Capture Therapy initiative under investigation by the Idaho Brain Tumor Center is not part of the Department's 
proposed action. 
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Transcript: IDB18 Author: Bob Berlin 

I am in support of the Medical Isotopes Production Project. I think Idaho Falls is the ideal 
location for it. We have the technology, background, and I believe the support of the community 
for this project. 
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Transcript: IDB18 Author: Bob Berlin 

Response to Transcript IDB18 

Comment noted. 

Volume II, MIPP- EIS 2.538 Comments and Responses 



Transcript: IDB19 Author: John R. Horan 

2 

3 

4 

But what is proposed by DOE as the preferred alternative is a Band-Aid approach. In my own 
mind, I consider the New Mexico choice to be a political statement which was determined before 
the Environmental Impact Study was even started and does not judge alternatives on their merit. 
The selection process does not judge alternatives on their merits. I do not consider the investing of 
millions of dollars in temporary use of a reactor dedicated to military programs as a reasonable 
solution to our country's needs for medical radioisotopes. 

I propose we use a reactor already dedicated to medical applications and which could be privatized 
as a superior long-term concept. Of course, I am referring to the Power Burst Facility at the former 
National Reactor Testing Station in Idaho. This alternative is not marginally equal as stated in the 
Environmental Impact Statement. It is superior in almost all of the technical and environmental 
issues . 

. . . the INEL, has also had more experience in the safe shipments of radioisotopes than any other 
location, because of the over 40 year's experience of the test reactors program . 

. . .it would be more economical in the long run. To me as a taxpayer, this is the overriding 
consideration. 
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Transcript: IDB19 Author: John R. Horan 

Responses to Transcript IDB19 

2 

The Department has not made a decision regarding if and where to conduct the proposed project. A preferred 
alternative is identified in an EIS, in essence, to tell the public which way the Department is leaning on a 
decision, but it does not mean that the decision has been made. Further, Council on Environmental Quality 
regulations require Federal agencies to identify the preferred alternative in a Draft EIS if the agency has one, 
and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative for 
target irradiation and processing for the reasons stated in Section 3.3.1.1. The rationale for the Department's 
decision will be documented in a Record of Decision that will be issued about 30 days after the Final EIS is 
issued. 

The advantages and disadvantages of each site are shown in Table 3-1 and Table 3-2. The Idaho Brain Tumor 
Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of DOE; however, IBTC 
has not submitted any plans for coordinating reactor conversion activities, nor has it made a formal proposal to 
DOE. In addition, the Department understands that IBTC is investigating the possibility of using other facili
ties for boron neutron capture therapy (BNCT) and that other reactors under consideration for this project may 
be usable for BNCT. If the Department decides to proceed with a production alternative for this proposed 
project, it would welcome a proposal from IBTC for dual use of the reactor facility selected. 

3 As presented in Table 3-2, LANL and ORNL also have significant experience in the production and distribu
tion of isotopes. 

4 The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 
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Transcript: IDB20 Author: James H. Thorsen 

... the airport has adequate capacity and capability to support the proposed action without the 
expenditure of any funds for any expansions, modifications, or other such expenditures. 
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Transcript: IDB20 Author: James H. Thorsen 

Response to Transcript IDB20 

The Department does not anticipate that any of the airports discussed in the EIS would require expansions or 
modifications to support the proposed project. 
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Transcript: IDB21 Author: Ellen Bingham 

I think it very important to bring this project here, because the people who are very 
knowledgeable are on site. Many buildings are on site, and the medical community here is 
already very familiar with this, and I think it would be a very important thing for the economic 
climate of this city and area. 

Comments and Responses 2.543 Volume II, MIPP- EIS 



Transcript: IDB21 Author: Ellen Bingham 

Response to Transcript IDB21 

INEL and the other alternative sites have the personnel and facilities necessary to conduct the proposed project. 
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Transcript: IDB22 Author: Thomas M. Crawford 

2 

I would like to express my support for choosing Idaho Falls as the location for the Medical 
Isotope Production Project. 

We have the expertise, the technology, and many of the necessary facilities needed for such a 
project in Idaho Falls. 
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Transcript: IDB22 Author: Thomas M. Crawford 

Responses to Transcript IDB22 

Comment noted. 

2 The INEL and the other alternative sites have the nuclear technology expertise and facilities necessary to 
conduct the proposed project. 
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Transcript: IDB23 Author: Mark Young 

2 

3 

We do endorse the Idaho National Engineering Laboratory in regards to its continued research on 
the Boron Neutron Capture Therapy as well as expanding the production of medical 
radioisotopes for medical use, in particular the Mo-99 project as involved in the current EIS 
statement as released. 

We believes that the IBTC with their research, with their ability and the personnel they have in the 
ionics connection, that they can accomplish this in an excellent fashion and, in fact, they, as 
opposed to other groups you have suggested as primary alternatives, will have the best chance of 
providing additional financial resources for a medical, bio-medical process of this nature. 

And we think they are in large measure the best prepared to accomplish this. 

And when you factor in the economics of the issue regarding the Boron Neutron Capture Therapy 
and the economics of providing that manufacture here at PBF, now when you couple that with 
the Mo-99 project and that manufacturing effort, and if you take the economics of both of 
those bio-medical engineering complexes together, we believe that the INEL is not only the 
preferred site, but economically it is far less expensive to create Mo-99 here when you look at 
the total picture and included within that the privatization. 

The long-term goal is for the private industry, and let me stress this once more, to handle that 
production, and given the privatization that is currently existing with IBTC, that this pioneering 
agreement with the DOE, do we not get to that area of privatization quicker by utilization of the 
IBTC? 

Comments and Responses 2.547 Volume II, MIPP- EIS 



Transcript: IDB23 Author: Mark Young 

Responses to Transcript IDB23 

Comment noted. 

2 Comment noted. 

3 The Idaho Brain Tumor Center (IBTC) has informed DOE of its interest in coordinating its efforts with those of 
DOE; however, IBTC has not submitted any plans for coordinating reactor conversion activities, nor has it 
made a formal proposal to DOE. In addition, the Department understands that IBTC is investigating the 
possibility of using other facilities for boron neutron capture therapy (BNCT) and that other reactors under 
consideration for this project may be usable for BNCT. If the Department decides to proceed with a production 
alternative for this proposed project, it would welcome a proposal from IBTC for dual use of the reactor facility 
selected. 

Although the potential for privatization of the proposed action in this EIS is important, the process for privati
zation is not part of this proposed action. Each of the production alternatives has potential for privatization. 
DOE has solicited expressions of interest from the industrial community for the privatization of any isotope 
production activity conducted by DOE, including the proposed Medical Isotopes Production Project. If 
promising concepts are received and the Department proceeds with the action proposed in this EIS, the 
Department would seek privatization proposals on a competitive basis. 
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I have a hard time understanding the legal basis for establishing short-term production capability 
as the primary condition on which DOE is basing its preferred alternative. 

I would like to see information charting out the production quantity plotted out on a graph 
compared with the time of production and see if the values that the preferred alternative, 
compared with PBF, really are that incomparable. 

My second question is what is the crisis? The Canadian facility is currently in production. There 
was one horror story told at the public meeting of a six-day supply. What is the current back-up 
supply for the Canadian facility and why is a time period of 28 months unreasonable, given that 
reliable supply that has been operating without this crisis for six years since the other facility was 
discontinued in 1989? 
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Transcript: IDB24 Author: Michael Breen 

Responses to 'franscript IDB24 

1 The ability to produce even a small amount of Mo-99 in a short period of time is important in that, if a Mo-99 
shortage were to occur in the near future, the Department would be able to supply at least a fraction of the U.S. 
demand. The Department has proposed the Medical Isotopes Production Project to respond to a near-term 
"window of vulnerability" in the Mo-99 supply situation; therefore, the ability to produce even a small amount 
of Mo-99 in a short period of time is an important factor and will be considered in the Department's decision on 
the proposed project. The preferred alternative would be able to produce a small amount of Mo-99 in the 
shortest period of time, and this factor contributed to its selection as the preferred alternative. In the near term, 
with a single reactor producing 100% of the U.S. demand, the unavailability of that reactor for any reason 
would result in a Mo-99 supply shortage. The potential for such a shortage is why the ability to produce even a 
fraction of the U.S. demand in the near term is considered important. This alternative would provide DOE with 
a Mo-99 extraction process which has met FDA approval requirements in the very near term and would be 
capable of providing up to 30% of the U.S. demand on an emergency basis. This early experience would also 
be an asset in the expansion to full-scale production capability. 

2 Potential future production quantities are not known and cannot be plotted. Since each alternative would be 
capable of producing 100% of the U.S. demand for Mo-99, the production quantities would be identical for 
each alternative. 

3 The problem is that the entire U.S. supply comes from a single source. It should also be noted that this single 
source accounts for about 85% of the world supply of Mo-99. If this source were to become unavailable, 
production facilities in other countries would most likely focus on meeting their own needs first and, in any 
case, would not be able to meet even half of U.S. demand for Mo-99. Given this supply situation, the Depart
ment has proposed establishing a domestic production source as soon as possible to ensure that a reliable 
supply ofMo-99 is available to the U.S. medical community. 
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Transcript: IDB25 Author: Thomas J. Setter 
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... privatization of this process should be the preferred option and should be given heavy weight in 
this day and age in our government where the Department has reducing budgets, and we should be 
doing everything to promote the private sector and reduce the size of government. 

I wholeheartedly encourage that Idaho Falls Power Burst Facility should be the preferred site. 
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Transcript: IDB25 Author: Thomas J. Setter 

Responses to Transcript IDB25 

Private U.S. production of Mo-99 could be accomplished by privatization of a DOE operation or by a separate 
initiative by the private sector. The process of privatization is not part of this proposed action. The Depart
ment published a Notice for Expression of Interest in the Federal Register in December 1995 to solicit con
cepts from private industry for privatization of DOE isotope activities. Businesses interested in pursuing 
Mo-99 production have been invited to respond to this solicitation. If the Department decides to implement 
the action proposed in this EIS and if concepts on privatization of Mo-99 production received from the private 
sector are promising, DOE would proceed with a request for proposals to facilitate privatization on a 
competitive basis. 

2 Comment noted. 
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Transcript: IDB26 Author: Jon Ochi 
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In looking over the Draft Environmental Impact Statement, it was clear that there were some 
economic benefits to choosing a lab, specifically the INEL Lab, above all other alternatives. 

The INEL choice is $2 million less costly in construction and modification expenses and, more 
importantly, the INEL is about $4 million less per year in routine operating expenses. For every 
two dollars that is spent at the INEL for operations, three dollars must be spent at the Sandia Lab. 

Until DOE investigates what kinds of contractual obligations there are to Nordion with the 
pharmaceutical companies, it is not clear that even if the production were brought up in six 
months that there would be any market for the medical isotopes. It is not clear that there is any 
imparity to meet the six-month deadline. It is not clear that that amount of medical isotope 
produced after six months could even be marketed. 
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Transcript: IDB26 Author: Jon Ochi 

Responses to Transcript IDB26 
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The Department recognizes that the estimated cost of the INEL alternative is lower than that of the preferred 
alternative; however, the uncertainties associated with the estimated cost of the INEL alternative are higher than 
for the preferred alternative. If the Department decides to proceed with the proposed action, the information 
presented in the EIS (including the cost data), the operational readiness of facilities, and other programmatic 
factors will be considered in the final selection of facilities for Mo-99 production. 

The Department intends to act as a backup to the Canadian supplier, not to compete with them. The Depart
ment would operate at full production levels only in response to a Mo-99 supply shortage. Thus, the ability to 
produce even a small amount of Mo-99 in a short period of time is important in that, if a Mo-99 shortage were 
to occur in the near future, the Department would be able to supply at least a fraction of the U.S. demand. To 
replace their single existing reactor, the Canadians plan to build two new reactors, each with the capability to 
produce 100% of the worldwide demand for Mo-99. They plan to have these two new reactors operating by 
the year 2000, so even if one of those reactors were to shut down, there would be adequate backup production 
capability at that time. 
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Number two, it seems like it would be wise to give stress to a reactor that actually runs. And the 
document does give some indication of emphasis on that. 

In the case of the ORRR, in fact, it has been down a decade and would take some time to fill out all 
the documents. I doubt that it would take a major redesign. 

In the case of the Sandia reactor, for instance, the reactor has the wrong fuel, the wrong internal 
chamber, the wrong control mechanism. It has never been operated in a steady state. It appears a 
new reactor is needed. That may not be true. That is what appears from reading the draft state
ment. I just read it today. I am not an expert. I have not seen the reactor. But it looks as though 
costs must have been hidden. It looks as though the reactor has never been used in this type of 
mode and, therefore, a major rebuilding job is concerned, not just filling out paperwork. So it is 
not apparent from the text that it is a really feasible project at Sandia. It may well be, of course. 
They can do lots of things given enough incentive. 

The draft indicates that the operation of the system could be interrupted by a decision to return to 
the best use of the annular core reactor. It would be required to change fuel again, put back the 
reactor internals, perhaps not rebuilding the whole system again. Perhaps the new one could do 
both jobs. 

The fact that needs to be put in the report seems to give it a higher level of likelihood than the 
common statement that in an emergency anything can happen. Given a bad enough emergency, the 
president could stop all diagnostic procedures in all hospitals. If the life of the country depended 
on it, that could happen. But that is a remote thing. It has not happened in any war up to date and 
it is not really noted. If this needs to be noted, that the defense needs could take over, then say it is 
a fairly likely thing. And that is important since the whole choice which the Department is said to 
have made depends on reliability of source and the reliability of starting sooner. It does not seem 
reliable at all. 

So the report in its final form needs to deal with this problem. I am not saying it is absolutely 
impossible to deal with it. Perhaps a higher level of assurance could be made. Perhaps the 
Defense part of the group can decide they really do not need this facility anymore. Whatever. It 
can be handled perhaps. But it does seem to be a problem. Thank you. 
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Responses to Transcript ORAOl 

If the Department proceeds with the proposed action, the present status of the reactor (operational, standby, 
or shut down) will be an important consideration in the Department's decision. The fact that the Annular 
Core Research Reactor (ACRR) is the only operational reactor among the reasonable alternatives is a 
principal reason why that reactor was identified as part of the preferred alternative. 

2 Section 3.3.3 discusses the required modifications. 

3 The ACRR at SNL/NM would require several modifications, which are described in Section 3.3.1.9. The 
costs of these modifications were included in the SNL/NM cost estimates (shown in Table 5-l and Table 5-
52). Section 5.22 has been revised to provide a better description of the basis for the cost estimates. 

All of the reactors evaluated as reasonable alternatives for the proposed project would (after necessary 
modifications) have the ability to produce at least 100% of the U.S. demand for Mo-99. 

4 The possible diversion of the ACRR for defense use is highlighted in the EIS because, in an emergency, the 
ACRR is more likely than the other reactors considered in the EIS to be used for defense purposes. How
ever, the Department has determined that the probability of needing the ACRR for defense purposes is 
sufficiently low to preclude disqualifying the reactor from consideration. A discussion on converting the 
ACRR back to support defense-related activities is provided in Section 3.3.1.9. 
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As a taxpayer, I am very concerned that the most expensive alternative seems to be the preferred 
alternative. And not only that, we are comparing an annual operating cost and a preparation cost. 
We are not comparing a life-cycle cost. I would like to see the Final EIS use life-cycle costs for 
comparison. 

In this political climate where we are trying to balance the budget, I do not think we should choose 
the most expensive alternative. Now, I looked at the cost on page 5.100 to try to get some idea as 
to why is the preferred alternative the most expensive. I find several things. It is the only one of 
the four alternatives that needs to have major modifications made to its hot cell. And the reactor 
has to be upgraded from two megawatts to four megawatts. And because their fuel elements, they 
require a different size, I suspect that is why their annual operating costs are the highest. I am not 
sure about that. But I would like to see life cycles. I do not know whether that be a ten-year period 
or a twenty-year period. It is not that difficult to take a period of time and do a life-cycle cost so 
that we are comparing apples and apples. 

There are some costs that are not- that are identified as being not in the tables. One of them is 
the restacking of fuel storage for the preferred alternative. The other one is an upgrade to the 
reactor for the Idaho facility. That is stated on page 5.1 01. I would like to see an estimate made of 
that. 

Now, what really bugs me is the justification for there being a preferred alternative. I do not know 
why we should even go in to an official with a preferred alternative. Give them the data. Let them 
make the decision. Why are we even trying to go forward with a preferred alternative? 

The statement-- the only statement really given in this document is on page Roman numeral X at 
the beginning, and it says because the reactor is currently operating. And certainly when we saw 
the schedule slide, we could see that they could start producing something relatively fast at six 
months. But that is a very small percentage as we found out during the question period. It is less 
than 10%. So it really would not get us too far along. And when you really consider being able to 
produce the entire amount needed, you are looking at twenty eight months versus thirty months in 
the case of Oak Ridge to battle the problem. So I do not consider that adequate justification for 
picking the currently operating reactor when it was not designed to do this job. 

Now, there is some hand waving in the document about uncertainty of costs for the reactors that are 
not currently operating. What about the uncertainties in costs and schedule when your personnel 
are not experienced in what they are going to be undertaking? The experience is here in Oak 
Ridge. It is even stated correctly in the document that we have the experience here to do the whole 
job. There is also some 16 experience stated in the case of Idaho. And also in that case, there is 
also a potential for some cost sharing. 

Now, my understanding is we stopped producing isotopes here because the government made the 
decision to go commercial. Now, I have had experience with this business of commercializing 
government functions. I am a retiree of NASA. And we have successfully commercialized the 
communication satellites, but we were not successful when it went to the case of the LANDSATS. 
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Now, the government made a good attempt to commercialize. And I am not saying that is wrong 
or right. But it failed. It did not continue. And now we are having to go back to the government 
to provide a source of a critically necessary vital component of our modern-day life. So I do not 
feel as though the government has an obligatim• tu try to help somebody commercialize this again. 

We should not try to put the Canadian firm out of business. But I think we are going to have a 
growth in this industry. This business of using the radioisotopes for body imaging has been 
growing all along. And I suspect that we could in the future sometime even sell the full hundred 
percent production from here and still not put the Canadian firm out of business. I do not really 
know that. 

I really do not think we should go - the Department of Energy should go forward in an EIS with a 
preferred alternative when the numbers do not come out to support it. Your costs do not support it. 
Your environmental things are really a wash. I mean, there is a slight preference maybe for Oak 
Ridge, but it is basically a wash. But the costs are very important in this political climate. So I 
urge you to include a life-cycle cost. Do not go forward with the preferred alternative unless it is 
clear cut and you can really make a case. And this EIS has not made the case for the preferred 
alternative. 
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The costs for the modification of facilities and facility operations are presented in Table 5-1 and 
Table 5-52. An analysis of these costs and the projected revenues specific to this proposed project will 
be evaluated for each alternative as information for the Record of Decision process. Since each alterna
tive proposes the use of existing facilities and the Department is already responsible for facility-related 
costs, such as facility decommissioning, an incremental cost analysis (rather than a life-cycle cost analysis) 
was considered appropriate information for the decision-making process for the proposed project. 

2 The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council on Environ
mental Quality regulations require Federal agencies to identify the preferred alternative in a Draft EIS if 
the agency has one, and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative 
for target irradiation and processing for the reasons stated in Section 3.3 .1.1. 

3 The ability to produce even a small amount of Mo-99 in a short period of time is important in that, if a 
Mo-99 shortage were to occur in the near future, the Department would be able to supply at least a 
fraction of the U.S. demand. The Department has proposed the Medical Isotopes Production Project to 
respond to a near-term "window of vulnerability in the Mo-99 supply situation; therefore, the ability to 
produce even a small amount of Mo-99 in a short period of time is an important factor and will be 
considered in the Department's decision on the proposed project. In the near term, with a single reactor 
producing 100% of the U.S. demand, the unavailability of that reactor for any reason would result in a 
Mo-99 supply shortage. The potential for such a shortage is why the ability to produce even a fraction of 
the U.S. demand in the near term is considered important. This alternative would provide DOE with a 
Mo-99 extraction process which has met FDA approval requirements in the very near term and would be 
capable of providing up to 30% of the U.S. demand on an emergency basis. This early experience would 
also be an asset in the expansion to full-scale production capability. 

4 The Department recognizes that, with the exception of SNL/NM, each of the sites has significant experi
ence in the production and distribution of radioisotopes. 

5 The Department would prefer that the private sector assume responsibility for ensuring that a reliable 
supply of Mo-99 is available to the U.S. medical community; however, private industry has thus far been 
unwilling to do so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If 
private industry is able to ensure a reliable supply of Mo-99 on its own, the Department could phase out 
its production activities. 

6 Since the Department intends to be a backup to the Canadian supplier, the Department does not plan to 
compete with the Canadians and does not believe that the proposed project will put the Canadians out of 
business. 

7 Please see response to comment ORA02-1 above. 
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The document, the Draft Environmental Impact Statement, in my opinion, doesn't adequately justify 
the preferred alternative. I think additional information needs to be discussed about why the pre
ferred alternative was chosen. 

For example, the table that was presented with the schedule information, it's unclear in the Oak Ridge 
area whether or not this is thirty months to full production, or if that's thirty months to initial produc
tion. So maybe some additional information there in terms of the schedules. 

I think that the Environmental Impact Statement needs to consider the probability that the Nevada 
Test Site will not be open for disposal of low-level waste and talk about contingencies at each of the 
alternatives for on-site storage until disposal is available and the associated risks with that disposal of 
that on-site storage. 

I think given that the Department of Energy is currently in discussions with private industry regarding 
possibilities for private partnerships, given the downsizing of the Department of Energy on many 
different competing needs, [and] that they could only carry the environmental cleanup that the final 
Environmental Impact Statement might be able to provide some additional information regarding any 
outcomes from the February 13th meeting. 
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The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council on Environ
mental Quality regulations require Federal agencies to identify the preferred alternative in a Draft EIS if 
the agency has one, and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative 
for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

2 Table 3-2 has been clarified as appropriate. 

3 The Department recognizes that "cradle-to-grave" waste management is a benefit of the INEL and LANL 
alternatives and will consider this factor in making its decision on the proposed project. 

Regarding the issue of shipping low-level radioactive waste to the Nevada Test Site (NTS) under the 
preferred and ORNL alternatives, the NTS is preparing a site-wide environmental impact statement and 
has included waste generated from the Mo-99 mission in the quantities and description of materials to be 
stored on the site. The Department believes that any uncertainty surrounding NTS's ability to accept the 
waste from the Mo-99 mission is sufficiently small that there will not be an impact on a proposed Mo-99 
program. The ultimate disposition of waste generated under the proposed project may change based on 
future decisions resulting from the DOE Waste Management Programmatic Environmental Impact State
ment. 

4 The purpose of the meeting held on February 13, 1996, at DOE Headquarters in Germantown, Maryland, 
was to discuss the Department's desire to privatize isotope production and distribution functions and to 
answer questions on that subject from industry representatives. No questions were raised regarding the 
Department's proposed Medical Isotopes Production Project. 
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It seems to me that the analysis for taking this action is somewhat incomplete. In other words, I 
would like to see a better argument based on the history of the continuous operation in Canada, 
continuous supply from Canada, alternative sources that could be used in short-term emergency 
situations. In other words, a more complete analysis in order to justify the decision for doing this. 

I'd also like to understand what would happen if the Canadian production were simply to cease. 
Would the U.S. be in a position to supply that demand also? 

I also, in a second point, I feel that the justification for the preferred method is a little bit on the 
light side. I would like to see something in terms of a life cycle cost, something of that nature, to 
justify using the most expensive alternative. 

I also think there should be some consideration of how reliable will the U.S. methodology be, do 
we do ourselves a service by discouraging the Canadian enterprise by replacing a part of-- a 
willing part of our demand by internal sources and thus limiting their opportunities. 
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Since 1993, radiopharmaceutical companies and nuclear medicine physicians in the U.S. have relied on 
Mo-99 from a single source, the 40-year-old nuclear reactor in Chalk River, Ontario, Canada, which 
produces Mo-99 for Nordion International. While Nordion has maintained a steady supply of Mo-99, a 
series of recent mechanical and maintenance problems with the reactor and labor disputes have nearly 
disrupted production a number of different times. Other smaller production facilities for Mo-99 operate in 
Russia, China, Australia, Belgium, and South Africa, but none of these could meet the current clinical 
demand for Mo-99 in the U.S. The Mallinckrodt Medical High Flux Reactor in Petten, the Netherlands, is 
not expected to produce Mo-99 for sale in the U.S. until late 1996 or 1997, leaving the U.S. vulnerable to a 
supply disruption in Canada. 

Any of the DOE production alternatives could be capable of providing 100% of the current U.S. demand for 
Mo-99. When fully operational, a DOE facility plus the Petten reactor could meet the current U.S. demand 
plus the current European demand in the event that production in Canada were interrupted for an extended 
period of time. The alternative reactors under consideration could not individually meet the total world 
requirements for Mo-99. 

2 The Department has not made a decision regarding if and where to conduct the proposed project. A 
preferred alternative is identified in an EIS, in essence, to tell the public which way the Department is 
leaning on a decision, but it does not mean that the decision has been made. Further, Council on Environ
mental Quality regulations require Federal agencies to identify the preferred alternative in a Draft EIS if the 
agency has one, and require that the agency identify a preferred alternative in a Final EIS. 

The Annular Core Research Reactor/Hot Cell Facility combination at SNL/NM is the preferred alternative 
for target irradiation and processing for the reasons stated in Section 3.3.1.1. 

The costs for the modification of facilities and facility operations are presented in Table 5-l and Table 5-52. 
An analysis of these costs and the projected revenues specific to this proposed project will be evaluated for 
each alternative as information for the Record of Decision process. Since each alternative proposes the use 
of existing facilities and the Department is already responsible for facility-related costs such as facility 
decommissioning, an incremental cost analysis (rather than a life-cycle cost analysis) was considered 
appropriate information for the decision-making process for the proposed project. 

3 Since it intends to be a backup to the Canadian supplier, the Department does not believe that the proposed 
project will limit their opportunities. 
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... the Mo-99 program is part of a national isotope strategy, and this strategy, the program for 
which is not cited anywhere in the EIS, calls for the privatization of medical isotope production as 
a programmatic emphasis of the DOE encouraging joint ventures, as well as private operations, and 
that is not an alternative that is given any consideration in the EIS. 

The long-term objective of privatization is found in the executive summary. The options that are 
carried and need to be reviewed are all on government reservations, all operated by government 
labs. Not even the private operators of those labs are identified, much less their interest in privati
zation. 

There is a document now referred to in the EIS as the Jupiter Report, for those who follow this 
project. This report also recommends privatization and finds DOE as inappropriate for long-term 
production of these resources. The EIS is very carefully drafted by well-skilled writers and 
scientists to address only near-term options and not the long-term need for these isotopes. 

The Jupiter Report identifies a 3 to 4 billion dollar medical isotope market with a revenue stream 
that comes down to about 50 million dollars for the Mo-99 itself, enough to pay the cost of this 
operation, if cost recovery were a goal. I think that this is particularly important to address 
because federal dollars are so difficult to find for innovative projects. 

For projects where there is a fully mature market, we should be relying on that market to drive the 
supply. The market has had a good deal of time. The DOE is pursuing some options, but that is 
not the framework within which Mo-99 is considered in the EIS, and I believe it should be. There 
are people independent of the pharmaceutical industry who might want to participate in those 
considerations. 

The Federal Government is providing more than just tax dollars to drive this program. It is 
providing a site which is well buffered, and certainly in the Albuquerque area, well armored. For a 
process which, as the presentation indicated, has a relatively low risk compared to conventional 
reactors, certainly what would be called a de minimis risk, compared to a reactor 500 times the 
size, a 1 ,000 megawatt reactor. 

Nevertheless, the industry is unwilling and unable to propose a normal public setting for the siting 
and operation of this facility. I think that the less generous approach would be to say that the 
industry is hiding behind the fences of the Federal Government because it is unwilling to address 
the challenge of siting a new nuclear installation, and this is the kind of installation that is likely to 
be successfully sited because of the relatively low operational risks and relatively low catastrophic 
risks that are the types of concerns raised. 

Among some of the changes of note that I am concerned about in the EIS, there is now a reference 
to a Nevada Test Site as a repository for the low-level radioactive waste. There is no documenta
tion to support the confirmation that there is space there. As I understand it, space is becoming 
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increasingly limited at repositories, and Sandia Lab is considering putting some environmental 
restoration waste in waste management disposing units on base. That would be quite important to 
confirm that, indeed, the off-site capacity has been confirmed. 

The EIS has chosen to eliminate any consideration of actual communities near sites and gone to a 
100-mile diameter map that just shows classes of people by economy and ethnic status on a census 
track level. So you really can not see where the communities are, much less is there any actual 
dialogue with these communities. 

Communities are interested in being involved in discussions not just because there is a hazard but 
because there is something happening, and people with inquiring minds may want to know what is 
going on in their neighborhood. I think that these communities are treated with a very blatant 
disrespect by failing to identify those communities, much less indicate any communication with 
them. 

I am sensitive to the idea raised by many that the isotopes produced by this project are quite 
valuable, having had some medical nuclear technology applied to my shoulder after a car accident 
in northern New Mexico, but I do not think the Canadian and Western European suppliers repre
sent an insecure or vulnerable source, and the Mo-99 and its associated materials must be flown 
around anyway by rapid scheduling of cargo flights in a very complex manner. 

We are not really as vulnerable as the Department of Energy would have us believe, and indeed, 
the market should demonstrate a capability to take care of itself and not rely on the Federal 
Government. 
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There has been no Mo-99 produced commercially in the U.S. since 1989. Since 1989, no private com
pany has stepped forward to fill the void left by the shutdown of Cintichem's Mo-99 production opera
tions. Since Mo-99 is an important medical isotope and since the private sector has thus far been unwill
ing to produce Mo-99, the Department has proposed to establish a production capability. 

The EIS addresses only near-term options because the Department only intends to be a Mo-99 producer in 
the near term. The Department believes that, as stated in the Jupiter report, Mo-99 production in the long
term should be conducted by the private sector. As stated in the EIS, the Department encourages private 
sector production ofMo-99 and if the private sector begins reliably producing Mo-99 in the U.S., the 
Department will phase out its production. The Department has simply proposed to establish a production 
capability to act as a backup to the existing Canadian supplier, and the Department would be willing to 
entertain proposals to privatize part or all of its Mo-99 production capability, if it proceeds with the 
proposed action. 

Although the potential for privatization of the proposed action in this EIS is important, the process for 
privatization is not part of this proposed action. Each of the production alternatives has potential for 
privatization. DOE has solicited expressions of interest from the industrial community for the privatiza
tion of any isotope production activity conducted by DOE, including the proposed Medical Isotopes 
Production Project. If promising concepts are received, the Department would seek privatization propos
als on a competitive basis. Section 2.0 of the EIS has been revised to include a discussion of the relation
ship between the proposed project and the National Isotope Strategy. 

2 As discussed in Section 3.4.3 of the EIS, there are private companies outside of the pharmaceutical 
industry that may be interested in entering the Mo-99 production market. These companies are either 
investigating new technologies for Mo-99 production or are interested in privatizing the production 
capability that DOE may establish. 

As also discussed in Section 3.4.3, the new technologies that are being investigated do not appear to hold 
the potential to produce 100% of the U.S. supply of Mo-99 in the near term. Therefore, these options are 
not considered in detail in the EIS. However, the Department will continue to monitor the progress of 
these new technologies and would stand prepared to phase out its production if these new technologies 
begin reliably producing Mo-99. 

3 The historical difficulty in siting a new nuclear facility is quite possibly one of the factors that has kept 
private industry from re-establishing a Mo-99 production capability in this country. 

4 

The Department would prefer that private industry produce Mo-99 in this country, but thus far private 
industry has been unwilling to do so. There are private companies that are investigating new technologies 
for Mo-99 production, but these technologies do not appear to be sufficiently developed to be able to meet 
the goals of the proposed project. As stated in the EIS, the Department will phase out its production if the 
private sector begins reliably producing Mo-99. 

The ORNL alternative and the preferred alternative both would require periodic shipments of low-level 
waste to the Nevada Test Site (NTS). The Nevada Test Site is preparing a site-wide environmental impact 
statement and has confirmed that the waste generated from the Medical Isotopes Production Project will 
be included in the quantities and description of materials to be stored on the site. 
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5 Throughout the EIS process for the proposed Medical Isotopes Production Project, the Department has 
maintained an open channel of communication with members of potentially affected groups and other interested 
parties. The Public Participation and Outreach section (Section 1.4) highlights the range of outreach efforts in 
which the Department's project representatives have engaged to assure that a full exchange of information has 
been achieved. 

6 The Canadian reactor produces all of the Mo-99 used in the U.S. Unplanned reactor shutdowns can and do 
occur. If the Canadian reactor were to shut down today and were to be out of operation any significant period 
of time, the U.S. would be without a FDA-approved source ofMo-99. Other sources of Mo-99 supply arc 
being developed, and the Department understands that there are plans to have these suppliers certified by the 
FDA. To the best of the Department's knowledge, even if all of these suppliers were FDA-approved and were 
producing Mo-99 at full capacity, they could not supply even half of the present U.S. demand. This situation 
may change; the Canadians may one day have two new Mo-99-producing reactors in operation, or private 
industry in this country may begin reliably producing Mo-99. If the Department decides to go forward with the 
proposed project then at some later time is convinced that a reliable supply of Mo-99 is available to the U.S. 
medical community, the Department will phase out its Mo-99 production. 
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The original Draft EA should have been finalized, and a FONSI should already have been issued. 
The DOE unfortunately has been hoodwinked by this tiny minority into preparing an EIS. 

You sit here today gathering input on an issue with no health consequences whatsoever 

I urge the DOE to reexamine their well-intentioned but ineffectual policy of activist appeasement 
and recognize their constitutional obligation to defend the public health and welfare by resolutely 
pursuing your stated course without further ado. 
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As stated in the EIS, DOE prepared an environmental assessment (EA) for the proposed production of 
Mo-99 related isotopes using facilities at LANL and SNL/NM. Based on the EA and on comments 
received, the Department decided to prepare an EIS. 

2 It is the responsibility of the Department to evaluate a proposed action to determine if there are environ
mental impacts or not. The results of the analysis will appear in the Final EIS and be considered for the 
Record of Decision. 

3 As stated above, DOE decided that it would be appropriate to prepare an EIS for this project. The EIS 
process includes opportunities for public involvement in the development of the EIS. 
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Currently, a Canadian facility supplies all of the isotopes used in North America, and there are 
backup supplies. In addition, the Canadians have indicated their intention to build two new 
production facilities to replace and supplement their existing facility. 

Why is the United States Department of Energy using our tax dollars to finance an industry that is 
currently and happily in private hands? We believe this is corporate welfare. That is 34 million 
dollars to start with, plus 12 million dollars each year. 

Also, the Draft EIS for the medical isotope facility does not mention the contamination in Tuxedo, 
New York, where the Cintichem Corporation produced Mo-99 for 19 years. When the reactor was 
shut down in 1989, Cintichem left a radioactive mess behind that has still not been cleaned up. 

Do we want our community to take on this burden? It could happen here, especially since the DOE 
plans to use Cintichem's technology. The Draft EIS needs to address this potential impact. 
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The Canadian company plans to build two new reactors for Mo-99 production. However, these reactors 
would not be available to produce Mo-99 until at least 3 years after an agreement is reached by the involved 
parties to construct the two new reactors. This would mean that the new reactors would not be available 
until at least the year 1999. Given that the Canadians have announced plans to shut down their existing 
Mo-99 production reactor in 2000, the Department has proposed to establish a backup source in case the 
Canadian supply becomes unavailable. 

2 One of the charters of the Department of Energy is to produce and make available radioactive isotopes for 
medical and scientific purposes. At present, the U.S. is totally dependent on foreign sources ofMo-99, the 
radioactive parent of the important medical isotope Tc-99m. A prolonged interruption in Mo-99 supply 
would make it impossible to conduct the more than 30 different types of diagnostic examinations that rely 
on Tc-99m-based radiopharmaceuticals. These examinations are conducted about 36,000 times each day in 
the U.S. and include bone and liver scans for cancer detection, kidney function tests, brain scans, and a 
variety of other clinical tests. The inability to conduct these diagnostic procedures could seriously impact 
the health and well-being of U.S. citizens in need of these diagnostic procedures. In addition, the practice 
of nuclear medicine represents a sizeable part of the U.S. health care industry. Thousands of jobs could be 
jeopardized by an interruption in the supply of Mo-99. 

The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community. If the Department decides to pursue this project, the 
Mo-99 produced would be sold at prevailing world market rates. In so doing, the U.S. government would 
not artificially lower the cost paid by pharmaceutical companies for Mo-99 and would thus not artificially 
increase the profits realized by these companies on sales ofMo-99. Therefore, it would be incorrect to 
label isotope production by the Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing Cana
dian supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary 
to maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an 
interruption of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. 
against a Mo-99 supply shortage. The goal of the proposed project is to ensure that a supply of Mo-99 is 
readily available to the U.S. medical community. 

As stated in the EIS, DOE supports the production of Mo-99 by private industry. If a private company 
begins reliably producing Mo-99 in the U.S., DOE will phase out its production ofMo-99. 

3 The contamination referred to by the commentor was a result of a underground leak, not a result of the 
Mo-99 production process itself. At the time, the company determined that it was not financially feasible to 
repair the reactor and thus shut it down. The Cintichem process is significantly cleaner than the other 
currently FDA-approved Mo-99 production process. The other process, currently used by Nordion, 
generates a significant amount of liquid waste. 
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... we look at this project as being basically corporate welfare by providing subsidies to the 
nuclear medicine industry. 

As you can see, it is 34 million dollars, along with 12 million dollars annually, that we will be 
paying out of our taxes again to subsidize industry . 

. . . people being exposed, again, mostly people of color, Native Americans and Chicanos, 
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One of the charters of the Department of Energy is to produce and make available radioactive isotopes for 
medical and scientific purposes. At present, the U.S. is totally dependent on foreign sources ofMo-99, the 
radioactive parent of the important medical isotope Tc-99m. A prolonged interruption in Mo-99 supply 
would make it impossible to conduct the more than 30 different types of diagnostic examinations that rely on 
Tc-99m-based radiopharmaceuticals. These examinations are conducted about 36,000 times each day in the 
U.S. and include bone and liver scans for cancer detection, kidney function tests, brain scans, and a variety of 
other clinical tests. The inability to conduct these diagnostic procedures could seriously impact the health and 
well-being of U.S. citizens in need of these diagnostic procedures. In addition, the practice of nuclear 
medicine represents a sizeable part of the U.S. health care industry. Thousands of jobs could be jeopardized 
by an interruption in the supply of Mo-99. 

The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community. If the Department decides to pursue this project, the 
Mo-99 produced would be sold at prevailing world market rates. In so doing, the U.S. government would not 
artificially lower the cost paid by pharmaceutical companies for Mo-99, and would thus not artificially 
increase the profits realized by these companies on sales of Mo-99. Therefore, it would be incorrect to label 
isotope production by the Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing Canadian 
supplier. The Department would operate its facilities to produce only as much Mo-99 as is necessary to 
maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response to an interrup
tion of the existing supply. In essence, the project would act as an "insurance policy" for the U.S. against a 
Mo-99 supply shortage. The goal of the proposed project is to ensure that a supply of Mo-99 is readily 
available to the U.S. medical community. 

As stated in the EIS, DOE supports the production of Mo-99 by private industry. If a private company begins 
reliably producing Mo-99 in the U.S., DOE will phase out its production ofMo-99. 

2 The estimated cost of the proposed project at each alternative facility and the assumptions on which these 
cost estimates are based are presented in Section 5.22. The annual operating costs shown for each alternative 
would be offset by revenues from medical isotope sales. The revenue generated would depend on the amount 
of isotopes sold and the market price of these isotopes. 

3 The Department found that there would be small, if any, environmental impacts from the implementation of 
medical isotopes production at any of the alternative sites. Thus, there are not any anticipated disproportion
ately high or adverse impacts to ethnic minorities and disadvantaged people that would result from the 
implementation of the proposed project. Specifically, Section 5.21 provides a comprehensive analysis of 
environmental justice issues. 
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Los Alamos and Sandia have the facilities, the personnel, the procedures and the experience to 
perform this operation. 

Our only concern is the fact of, and it was brought up earlier, the transport. We feel that every 
effort should be made to keep the transportation of the isotopes from the Sandia facility to the 
airport within the confines of Kirtland Air Force Base and the airport ramp. 
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Comment noted. 

2 The proposed SNL/NM alternative would use Kirtland Air Force Base roads to access the airport. It is not 
anticipated that public roads outside the confines of the Base would be used. 
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Our position is in strong support of the proposed medical isotope production facility at Sandia. 

In July of 1995, I testified that a finding of no significant environmental impact was perfectly 
adequate for the proposed project at Sandia, and we are still of this opinion. 

It is strange that the actual Canadian operation and shipping experience and the American experi
ence before the shutdown of the production facilities was not used in assessing environmental 
impact. The environmental impacts of production and shipment are well-known because both the 
U.S. and Canada have produced Mo-99, and one need not rely totally on the assumptions and 
prognostications of the EIS. 

The socioeconomic analysis refers only tangentially to the economic role that Sandia plays in the 
community of Albuquerque and fails to consider the economic impact of shutting down the ACRR. 
Job multiplier factors are not even mentioned in the discussion. 

The same thing can be said for Oak Ridge National Laboratory, which is the economic mainstay of 
that community, and the economic impacts that might occur at Idaho Falls and Espanola, 
New Mexico. 

As far as the ecological impacts are concerned, although the Sandia/Kirtland Air Force Base site 
does include no endangered species, which the EIS says, it does abound with wildlife. It houses a 
number of sizable prairie dog colonies. There is a large variety of birds that winter on site or nest 
there year round, and both large and small mammals make their homes on the site. We do not 
believe that any of these would be adversely affected at all by the Mo-99 project, but their exist
ence should be acknowledged in the EIS. 

All four sites, in fact, because they contain a lot of undeveloped land, abound with wildlife and 
natural vegetation, and Los Alamos possibly includes archeological sites of possible significance. 
Again, isotope production would have no impact on any of this, but they should be included in a 
proper environmental impact assessment. 

It appears that the RADTRAN 4 LINK mode, which is the mode used when you do route-specific 
analysis, was not used in this analysis, although the Department of Energy has committed to route
specific transportation risk analysis. RADTRAN route-specific analyses using the LINK mode for 
one shipment are generally better than the aggregate mode, not only for their level of 
detail, but because it is easier to use. 

It is very difficult to understand, moreover, why the defaults in RADTRAN were used when it is 
very easy to put in your own numbers. Some of the numbers that came out of the RADTRAN 
analyses make very little sense. 
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For instance, RADTRAN 4 LINK mode runs for a Mo-99 shipment give approximately the same 
radiological impacts for crew and handlers whether the shipment is by truck or by air, on the order 
of .01 person-rem per shipment. This is consistent with the total crew impacts given this 
Table 5-10 where they range from 30 to 32 person-rem per year. 

However, the footnotes in the tables state that the air crew impacts are from 15 to 30 times greater 
than the truck crew impacts, even though you have the same number of air crew, roughly the same 
three as the truck crew, and the air crew are, in fact, further from the source than the truck crew are. 
It is not possible that the impacts would be greater. 

The EIS implication that there will be many more shipments by air than by truck is difficult to 
understand, given the lifetime of these isotopes that requires them to be shipped almost immedi
ately to the distributors. The implication is also inconsistent with the shipments per year column 
which shows 3225 shipments per year from the separation facility to the airport followed by 1100 
for the by-air and 1040 for the by-truck shipments each year to Boston, Chicago and St. Louis. We 
do not know where the 3225 came from. Your numbers are inconsistent. 

Another inconsistent set of numbers lists the one-way air distances from Albuquerque to St. Louis 
at 2200 kilometers while the road atlas for 1995 gives the corresponding highway miles as 1038. 
Is it possible that air cargo takes a more roundabout route to St. Louis than the highway route? 
Similarly, the numbers to Chicago do not make much sense. 

There appears to be no justification for assuming that air shipments will be on passenger flights 
rather than cargo flights. We understand that DOE had always planned for purely cargo flights at 
least to ease the problems of regulatory compliance if not to actually expedite the shipments. 

Perhaps the use of passenger flights followed from a decision to use the RADTRAN aggregate 
mode and defaults instead of the LINK mode. It is not justifiable on the basis of being conserva
tive because it is just plain incorrect. 

Page 5.19 implies that the greatest public impact of the entire transportation system would be to 
airline passengers. It is hard to imagine a public official would not decide to reduce public impacts 
by a factor of nearly 100 at practically no cost simply by using cargo-only shipments, no matter 
how small the impacts may be in any case. In this connection, a description of current operational 
experience with the Canadian reactor supply system would have been useful. 

The final RADTRAN 4 default that I want to mention is the default stop time per kilometer for 
truck transport of .011 hours per kilometer, or .7 of a minute per kilometer regardless of the length 
of the trip. If you put that in the shipping from the Sandia facility to the airport, you get a ten
minute stop for what ought to be a 20-minute truck trip. That does not make any sense at all that 
you are going to stop for ten minutes and lengthen the trip to a half-an-hour. I would suggest that 
the RADTRAN analysis either be redone for the other sites, or use the one that was done for the 
PONS I. 
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The conclusions essentially coincide with the FONSI, and I would suggest in order to avoid delays, 
litigation and above all, unnecessary expense, that DOE should submit a FONSI based on the 
published Environmental Assessment published by Sandia and get on with preparing the produc
tion facility at Sandia. 

Volume II, MIPP- EIS 2.578 Comments and Responses 

"I 
"I 



Transcript: ALB02 Author: Ruth Weiner 

Responses to Transcript ALB02 

Comment noted. 

2 As stated in the EIS, DOE prepared an environmental assessment (EA) for the proposed production of Mo-99 
and related isotopes using facilities at LANL and SNL/NM. Based on the EA and on comments received, the 
Department decided to prepare an EIS. 

3 Experience at the Cintichem facility was, in fact, used to estimate releases from the DOE target processing 
facility by adjusting historic emissions from the Cintichem facility to the production levels assumed for the 
EIS (see Section 5.7.1). Cintichem experience with shipping Mo-99 and other isotopes was also used to 
identify appropriate modes of shipment for the transportation analysis. Experience from the Nordion facility 
would be less applicable to the proposed action because the process used by Nordion is very different from 
that proposed by DOE. Nordion has also been consulted with regard to transportation issues. 

4 The Department realizes the importance of all of its laboratories to their respective communities as well as 
the importance of maintaining the valuable technical capabilities that exist at each laboratory. 

5 The affected environment descriptions in the EIS were intentionally limited to information that is important in 
evaluating relative impacts of the alternatives, and they were therefore restricted to those resources that could 
be most affected by the proposed action. These descriptions were also reviewed to ensure that they present a 
comparable level of detail for each alternative. DOE believes the information included in the EIS is pre
sented at a level of detail appropriate to the level of risk associated with the proposed action, which is very 
low for all alternatives. 

6 There is no DOE requirement to use the RADTRAN 4 link mode to calculate transportation impacts in 
support of NEPA documents. The aggregate data mode used in the EIS was applied using route-specific data 
(shipping distances, population densities, and travel fractions in rural, suburban, and urban regions) and in 
this sense is a route-specific analysis. Furthermore, supplementary calculations were performed to explore 
the effects of implementing the link mode for the Mo-99 shipments analyzed in the EIS. The results indicated 
that use of the link mode would not result in large differences (greater than a factor of 2) in the calculated 
transportation impacts, and the differences are all well within the uncertainty of the analysis. Furthermore, 
use of the aggregate mode does not bias the results toward any of the alternatives examined in the EIS. Thus, 
the Department has concluded that the value of the additional information that would be generated by a link 
analysis would be minimal. 

7 The source of much of the input data for the EIS was the SNLINM feasibility study (Massey et a!. 1995). 
Where appropriate, input parameters were taken directly from this study. Where they were not available, 
default input parameters were used unless a sufficient technical basis existed elsewhere. RADTRAN 4 
default parameters are believed to appropriately bound actual transport conditions such that the resulting 
exposures are conservative. 

The results shown in Table 5-10 for Crews (as shown in the footnote) include truck crew, air crews and 
handlers at three hubs (i.e., origin, destination, and intermediate stop). A large portion of the air crew 
impacts include handlers at the three hubs. 
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8 The truck transportation analysis evaluated a total of 1140 shipments of isotopes per year. That is broken 
down for air shipment as follows: 345 shipments each ofMo-99, iodine-31, and xenon-133 to each of 
3 distributors (3 U.S. radiopharmaceutical companies) and 35 shipments of iodine-125 to each distributor. 
For each isotope, 3 packages (one for each distributor) will be transported from the processing facility to 
the airport. Section 5.11.1.1 has been revised accordingly. 

(3 distributors)(345 shipments)(3 isotopes)= 3105 

(3 distributors)(35 Shipments)(l isotope)= 105 

Total= 3210 air shipments 

The number of shipments of Mo-99 to Nordion (if Nordion were to distribute all the Mo-99) would total 
1140. 

9 The one-way air distances include an intermediate stop. For example, the flight from Albuquerque to 
St. Louis or Chicago includes an intermediate stop in Salt Lake City. The airline pocket guide lists the 
distance for the Albuquerque to St. Louis flight at 2200 km. Assuming longer flight distances adds more 
conservatism to the analysis. 

IO A final decision has not been made to use cargo-only flights to support the mission described in the EIS. 
Ultimately, cargo air transport may be selected. However, at this time, there is no reason to believe that, 
technically, the shipments could not be made using passenger air flights. Assuming the isotopes are shipped 
by passenger air clearly establishes a bounding analysis. Also, the commercial air assumption does not bias 
the results toward any of the alternatives examined in the EIS. 

II The Department agrees that this assumption is unrealistic for very short shipping distances. The default 
value gives conservative stop times for long distance shipments, as well, given that most shipments of 
radioactive materials use two drivers and stop infrequently for only short durations along the route. It was 
decided to include the stop times in both short and long distance shipments to ensure that the calculated 
public and worker exposures are bounded and would encompass potential obstacles in transit that would 
require the shipment to stop or slow down, such as highway construction/repair, traffic accidents not 
involving the shipments, heavy traffic, and vehicle breakdowns. 

I2 As stated in comment ALB02-2 above, DOE determined that an EIS was appropriate for this proposed 
project. 
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... the intent is not to make a place that is already perhaps somewhat contaminated more contami
nated, but instead to consider the cumulative effects of all the work that goes on and to try and 
keep a place from getting any worse than it already is. I do not think Kirtland is a good place to 
locate your reactor. 

I think 11 million gallons of water a year is too much. We constantly read in the newspaper that if 
we continue to draw water from our underground aquifers, our city is going to sink, plus our water 
is going to be bad. There just is not enough. People are fighting over water now. They are 
fighting over water rights. There is not enough for Intel. There is not enough for anybody. We 
have already promised more water than we probably have. 

A lot of people have water rights. They want to continue to own the water that they own and not 
have somebody come and take down the level of the aquifer where we depend on what little water 
there is in order to keep or forest and farms going. We have a certain life-style here that we like, 
and you can not take all the water out of it and expect it to go on being a place that all of us have 
grown to love and have chosen to live in. 

There are areas that have more water than we do, and I think that one of those areas might be more 
appropriate for a location of this facility. 
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The cumulative effects of medical isotope production, in conjunction with other ongoing or planned 
activities at SNL/NM, are considered in Section 5.16 of the EIS. The risks of these activities are evaluated 
in the EIS and were found to be very low. They would not be expected to result in any measurable 
residual environmental contamination that would affect the region over the long-term. The Annular Core 
Research Reactor (ACRR) is an existing facility; DOE is not planning to locate a new reactor at this site. 

Additional water usage should have very little, if any, impact on the unconfined aquifer at SNL/NM. 
Although the pumping of Kirtland Air Force Base production wells and southeast Albuquerque municipal 
wells has created a cone of depression in the northern portion of the SNL/NM area, the amount of water 
being withdrawn for reactor cooling would be minimal compared to current groundwater usage at 
SNL/NM or in the Albuquerque region. The additional water usage at the ACRR would amount to less 
than 3% of current SNL/NM usage and less than 0.03% of water used in the region (see Section 5.16.1.1 ). 
Well water is drawn from highly transmissive valley fill, with pumping rates having, at maximum, a very 
localized effect on groundwater flow. 

Volume II, MIPP- EIS 2.582 Comments and Responses 

I 
~I 

,.I ., 

.. I 

"I 
! 

*I 
-<i 

tc! 

~~ 

I 

"I 

I 
,, I 

I 
'I 



Transcript: ALB04 Author: William Hadley 
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I support the selection of Sandia National Laboratories as the preferred site with target fabrication 
facilities at Los Alamos National Laboratories. 

The alternative of no action is unacceptable due to the potential consequences that this choice may 
have on the U.S. nuclear medicine community. Considering that thousands of patients are imaged 
with technetium-based pharmaceuticals every day, it is essential to have a stable, reliable source of 
Mo-99. 
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Comment noted. 

2 Comment noted. 
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Because catastrophic failure of containers is assumed to result in crew fatalities, radiological 
impacts to the crew were not calculated. I find this an amusing way to do math. 

In Appendix B-24, bystanders are assumed to be no closer than 325 feet from any accident, but 
when 3,225 shipments per year go 8.5 miles off site to a metropolitan airport, that assumption 
overlooks reality, in my opinion. 

On page 5.33, we see that the gamma radiation facility pool has a 5-year storage capacity that 
could be upgraded to 17 years. After a one-year cooling off period, waste could be moved to dry, 
on-site storage until some kind of other storage could be arranged, quote, that would be in accord 
with a future DOE decision. I am concerned about a buildup of radioactive wastes so close to our 
homes. 
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The transportation containers used for shipping radioactive materials are required by law to be robust 
enough to withstand severe mechanical and thermal stresses without breaching the container or releasing the 
contents. As a result, any transportation accident that assumes release of radioactive materials would 
necessarily involve very severe mechanical or thermal stress, or both, to the vehicle. Under such condi
tions, it is not unreasonable to assume the driver of the vehicle would be killed in the accident and calculat
ing radiation dose to a deceased worker would be of little value in assessing the relative risks associated 
with actions proposed in the EIS. Acute traffic fatalities resulting from transportation of medical isotopes 
and waste are included in the risks evaluated for the EIS, and although they are relatively low, any radio
logical accident risks are many times smaller. 

2 The assumption regarding distance to the nearest receptor is a standard convention for transportation safety 
analyses, determined to some extent by limitations of the models used to estimate radiation dose to this 
individual. Estimating dose to an individual at a closer distance becomes highly speculative and depends 
on the nature of the accident, local atmospheric conditions, and the specific location of the bystander. An 
individual who might spend any length of time in proximity to an accident scene is likely to be an emer
gency worker, who could be equipped with protective gear that minimizes exposure to hazardous materials 
involved in the accident. 

3 DOE's programmatic EIS for management of spent nuclear fuel (SNF PElS [DOE 1995b ]), completed in 
1995, provides for interim management of all spent fuel in the DOE complex, including any generated by 
medical isotope production, until a decision is made concerning its ultimate disposition. That document 
was intended to provide for safe and secure storage of DOE's spent fuel inventory over a 40-year period at 
sites that have the facilities and experience to handle this material. The Record of Decision for the SNF 
PElS provides for regional storage of DOE spent fuel, other than Hanford defense production reactor fuel, 
at either the INEL or the Savannah River site. It was DOE's intent that sites other than those designated in 
the programmatic EIS would not undertake long-term storage of spent fuel. Under that Record of Decision 
for the SNF PElS, spent fuel from any of the medical isotope production facilities would be transferred to 
one of the designated regional management sites after a suitable cooling period. The transportation risks 
associated with such transfers were evaluated in the SNF PElS. The logistics and timing of the shipments 
would be subject to arrangements between the shipping and receiving sites. 

It should be noted that the spent nuclear fuel storage capacities cited in this EIS are based on the assump
tion that DOE might be required to replace 100% of the U.S. demand for Mo-99 over an extended period. 
Under anticipated conditions, the production rates would be much lower, and the quantities of spent fuel 
generated by the medical isotope project would be small. The intent of the EIS analysis was not to imply 
that spent fuel would be left at the generating sites over the indicated time periods, but to assure that the 
isotope production sites would be able to safely manage spent fuel before it could be transferred to the 
appropriate regional management site. Heat generation in the fuel elements would require that they be 
stored under water for a period after removal from the reactor. Subsequent transfer of spent fuel to dry 
storage at the generating sites before off site shipment would have the advantages of lower maintenance 
requirements and additional cooling time to reduce the risks during transport. 
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I object strenuously to tax dollars being forced into this to bring up capabilities then to look at 
transferring those capabilities to private corporations like Lockheed where they can continue to 
make a profit, and I continue to pay the tax bill. 
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Comment noted. 

The Department would prefer that the private sector assume responsibility for ensuring that a reliable 
supply ofMo-99 is available to the U.S. medical community; however, private industry has thus far been 
unwilling to do so. Therefore, DOE has proposed to conduct the Medical Isotopes Production Project. If 
private industry is able to ensure a reliable supply of Mo-99 on its own, the Department could phase out its 
production activities. 

One of the charters of the Department of Energy is to produce and make available radioactive isotopes for 
medical and scientific purposes utilizing the Department's extensive scientific and technical capabilities 
and facilities. At present, the U.S. is totally dependent on foreign sources of Mo-99, the radioactive parent 
of the important medical isotope Tc-99m. A prolonged interruption in Mo-99 supply would make it 
impossible to conduct the more than 30 different types of diagnostic examinations that rely on 
Tc-99m-based radiopharmaceuticals. These examinations are conducted about 36,000 times each day in 
the U.S. and include bone and liver scans for cancer detection, kidney function tests, brain scans, and a 
variety of other clinical tests. The inability to conduct these diagnostic procedures could seriously impact 
the health and well-being of U.S. citizens in need of these diagnostic procedures. In addition, the practice 
of nuclear medicine represents a sizeable part of the U.S. health care industry. Thousands of jobs could be 
jeopardized by an interruption in the supply of Mo-99. 

The Department has proposed the Medical Isotopes Production Project to ensure that a reliable supply of 
Mo-99 is available to the U.S. medical community. If the Department decides to pursue this project, the 
Mo-99 produced would be sold at prevailing world market rates. In so doing, the U.S. government would 
not artificially lower the cost paid by pharmaceutical companies for Mo-99 and would thus not artificially 
increase the profits realized by these companies on sales ofMo-99. Therefore, it would be incorrect to 
label isotope production by the Department as a subsidy to private industry or "corporate welfare." 

If the decision is made to pursue this project, the Department would act as a backup to the existing 
Canadian supplier. The Department would operate its facilities to produce only as much Mo-99 as is 
necessary to maintain the capabilities of the facility and staff to produce 100% of U.S. demand in response 
to an interruption of the existing supply. In essence, the project would act as an "insurance policy" for the 
U.S. against a Mo-99 supply shortage. The goal of the proposed project is to ensure that a supply of 
Mo-99 is readily available to the U.S. medical community. 

The Mo-99 and related medical isotopes would be marketed through the Department's Isotope Production 
and Distribution Program and would be sold to intermediaries (e.g., radiopharmaceutical companies) or 
end users as appropriate. 

As presented in Section 2 of the EIS, the Department would consider the privatization of isotope produc
tion activities if, by such action, isotope production and delivery would be enhanced. One of the 
Department's objectives could be to decrease the government's (and taxpayer's) cost. 
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Number one, we request that the Department of Energy provide supporting documentation that the 
Canadian supply for Mo-99 is not reliable. Specifically, we request a letter from the Canadian 
sources that stipulate that The Atomic Energy of Canada, Limited, definitely plans to shut down the 
Canadian reactor near the end of the century. We do not see any documentation to that effect. 
Nordion International and Atomic Energy of Canada, Limited, will not be able to meet U.S. 
demand. 

Our reason for this request is that we do not believe the Department of Energy has met a sufficient 
burden of proof requirement that the Canadians are not able to meet U.S. needs. If the Canadians 
plan to meet our needs, then this project represents an unnecessary burden on American taxpayers, 
justifiable only as a job creation project. If a test of need is not the key reason for this project, the 
attendant environmental, health and safety risks that the project imposes upon the citizens of 
Albuquerque are unreasonable and unjustifiable. 

Number 2, the Draft EIS does not cite or examine the findings of vulnerability and adverse 
conditions noted in DOE's Plutonium Working Group Report dated September, 1994, Volume I and 
II, Appendix B, Part 10, the Sandia National Laboratories site assessment team report. 

On spent nuclear fuel on page 4.20, the Manzano Storage Structures are cited as a facility at Sandia 
National Laboratories for storage. Yet, it fails to discuss the unique landlord problem at Sandia 
Laboratories. DOE's Plutonium Working Group stated in Volume I, quote, "Storage of DOE 
materials in non-DOE facilities, i.e., the Nuclear Materials Storage Facility and the Manzano 
Facility, is a vulnerability unique to Sandia. DOE does not have control over, or ready access to, 
these facilities. Also, if DOE materials have to be removed on short notice, the Sandia National 
Laboratories may have no facilities suitable for storage." 

In Volume II, it notes an additional vulnerability, the lack of safety authorization for vault storage 
and, quote, "no safety documentation for storage." The Albuquerque Group wonders why this 
DOE finding is not in DOE's Draft EIS. 

On the hot cell facility, critical to the target processing of Mo-99 separation, the following adverse 
conditions are noted in Volume II, Appendix B, Part 10, pages AIO and 11, under the headings of 
aging, equipment failure and administrative controls. In the narrative description, seals are noted 
to be aging. Equipment failure of safety systems lists cranes and hoists, shielded casks. Inad
equate preventative maintenance, equipment fatigue or malfunction are also cited in the working 
group report. Some are listed as possible vulnerabilities, others are existing. 

The Draft EIS misleads readers when it does not tell the whole story but simply notes that the 
current configuration, quote unquote, of the hot cell would only be able to conduct limited process
ing activities and that a new cell would be constructed to enable steady state production of greater 
than 10% and up to 100% of the U.S. demand for Mo-99. 
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On the Annular Core Research Reactor critical to Mo-99 target irradiation, the in-facility adverse 
conditions checked off are aging and potential water sources. Aging for a facility that is 31 years 
with a design life of 50 years is described as materials deterioration, the lined storage vaults and 
the dense pack holes. The latter are stated to be even more susceptible to the effects of environ
ment and aging. 

Since the dense pack holes are located outside, there is a remote chance of water leakage into the 
holes either through the top of the holes or through the ground into the holes. While these may be 
low probability, low consequence risk, they are real, and they are supposed to be noted in the Draft 
EIS if they are real risks. It just shows how inadequate the Draft EIS is, if not misleading. 

On the storage vault problems noted are inadequate seals. Also perhaps more disturbing are 
uncertainties or concerns regarding compensatory measures. Note the following weaknesses under 
the section of preventative measures. You have procedures, maintenance, surveillance, material 
limits, training and controlled access. 

Under the section of mitigative problems, vulnerabilities and uncertainties related to emergency 
preparedness, emergency management, emergency planning, emergency procedures, emergency 
response and alarm systems. We would like these problems addressed in the EIS. 

Waste stream management is a critical step in the Cintichem process approved by FDA for the 
production and separation of Mo-99 sold in the U.S. The Draft EIS notes that any waste generated 
by the Mo-99 production would be managed consistently with DOE's complex-wide Programmatic 
Environmental Impact Statement or known as the PElS for waste management. The PElS, as noted 
in the draft Mo-99 EIS, is stiii in draft form. If so, it indicates the nation's waste management 
problem is stiii not resolved. 

The Albuquerque Group wonders about the wisdom of rushing into production on Mo-99 when the 
PElS, which takes care of the waste management problem, is not even resolved yet. In this regard, 
the Albuquerque Group should like to call attention to one disturbing problem. DOE has made a 
letter public that it requested a Blue Ribbon EPA Panel to investigate charges by individuals who 
contributed to the drafting of the PElS that the Programmatic Environmental Impact Statement was 
not a reliable document because of contractor malfeasance. 

The EPA panel is on record warning the DOE that the charges raised should be taken seriously. 
Acting Undersecretary Tom Grumbly has released the report. 

The resolution of this issue alone warrants a decision to postpone Mo-99 production in the U.S. It 
also suggests DOE is a long way from solving the waste management problem. 

The Albuquerque Group holds a few additional concerns related to the production of Mo-99 in the 
U.S. in general, and at Sandia National Laboratories specifically. These have to do with tritium 
releases and air quality problems. This problem is glossed over in the draft. 
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Environmental justice issues; impacts on ethnic minorities and disadvantaged people are not fully 
analyzed. 

Water consumption; the increased use of water, a critical and scarce natural resources in a city that 
has just initiated a water conservation program, needs fuller analysis. 

Accident scenarios need to be addressed as well as those mentioned in the draft. Even plane 
crashes need to be put in there. 
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1 Please see response to C032-1. 

2 Please see response to C032-2. 

3 Please see response to C032-3. 

4 Please see response to C032-4. 

5 Please see response to C032-5. 

6 Please see response to C032-6. 

7 Please see response to C032-7. 

8 Please see response to C032-8. 

9 Please see response to C032-9. 

10 Please see response to C032-10. 

Volume II, MIPP- EIS 2.592 Comments and Responses 



Transcript: LAAOl Author: Lawry Mann 

1 

2 

3 

4 

5 

I think that the no action is not a good way to go. I think the U.S. needs to have in their 
borders the ability to produce this medical isotope. 

I think the Canadian situation is not all that stable. I do not mean their government or anything, I 
mean just the fact that the government is subsidizing this to some extent, and I think it is not 
reasonable for us to depend upon that source. 

I think we would support the production with the Omega West Reactor. We have had it here for 
37 years and we have lived with it and the people in town see no danger from it. 

I would also encourage you to go to 50% because I would like to see the government at 
least break even on this deal, and the Omega West Reactor could immediately do that. In fact I 
noticed that we could save $2 million a year over the first selection by the operating costs of 
Omega West over the Sandia reactor, which would be a $20 million savings over ten years. 

This project also provides an opportunity for Los Alamos to develop a process to successfully 
privatize this industry, thus aiding Los Alamos in obtaining the self-sufficiency that we and DOE 
seek. It would be an industry we could probably handle in Los Alamos quite nicely and provide 
a service to the nation and provide jobs in Los Alamos and Northern New Mexico, which is a 
region that needs jobs. 
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The Department is proposing to establish a domestic production source of Mo-99 to ensure that a reliable 
supply is available to the U.S. medical community. The Department's concern is not that the current source 
of supply is a foreign source. If the Department decides to pursue this project and at some later date a 
reliable domestic supply could be ensured by foreign suppliers, then the Department could phase out its 
production of Mo-99. 

2 Nordion estimates the total cost of their proposal to build two new reactors and a new separations facility at 
$140 million. While the Department does not doubt Nordion's and the Atomic Energy of Canada Ltd.'s 
ability to construct the new facilities, the Department believes that it is prudent to make a comparatively 
small investment (around $20 million, plus those annual operating costs not offset by revenues) to ensure a 
reliable supply of Mo-99 for the U.S. medical community. 

3 Comment noted. 

4 The Omega West Reactor, like the Power Burst Facility and the Oak Ridge Research Reactor, would have to 
be restarted for this project and thus does not have the capability to produce any Mo-99 immediately. The 
Annular Core Research Reactor is currently operational and could be used to supply a small amount of Mo-
99 sooner than the other alternative reactors. All the alternatives would eventually allow the Department to 
produce greater than the 10%-30% U.S. demand. The purpose of the proposed action in the near term is to 
create a backup capability, not to create a primary source for Mo-99. Producing 10%-30% on a continual 
basis would provide some certainty that the alternative could meet production demands up to 100% of the 
U.S. demand if needed. 

The Department recognizes that the estimated costs of preparation and operation of the preferred alternative 
are higher than for some of the other alternatives, as shown in Section 5.22. Cost estimates (including 
uncertainties) will be one of the factors in determining which alternative to pursue for the proposed project. 

5 Although the potential for privatization of the proposed action in this EIS is important, the process for 
privatization is not part of this proposed action. Each of the production alternatives has potential for 
privatization. DOE has solicited expressions of interest from the industrial community for the privatization 
of any isotope production activity conducted by DOE, including the proposed Medical Isotopes Production 
Project. If promising concepts are received, the Department would seek privatization proposals on a 
competitive basis. 

The anticipated socioeconomic impacts of the proposed project are discussed in Section 5.3 of the EIS. 
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I strongly support the production of Mo-99 in the U.S. at whatever facility the DOE 
chooses. 

However, Sandia National Lab has been indicated in the EIS as the preferred alternative. It is not 
clear that the results documented in the EIS were used in making this decision. There is no 
reasoning for this choice presented in the document. As I read the EIS, Sandia is not supported 
as the preferred alternative. 

In particular, the stated intent of the Mo-99 production program is to be able to supply 100% of the 
U.S. demand for Mo-99 in the case Nordion ceases production. Although Sandia claims the 
shortest schedule to initial production, it is clear that this initial production does not meet the stated 
requirements of the project. In fact the EIS clearly shows that Sandia has the longest schedule to 
full production capability. 

In addition, Sandia is the most expensive option after just one year of operation. It also requires 
the most extensive facility modifications, has the least spent nuclear fuel storage capacity, creates 
the most waste, cannot store this low-level waste on-site, has no radioisotope production 
experience, does not have the chemical processing experience of the other alternatives, does not 
have the target fabrication capabilities of the other alternatives, requires modification of the 
reactor to a configuration not previously demonstrated, and finally, runs the very real risk of 
being usurped for defense program needs. 

This last point alone seems to disqualify Sandia with regards to being able to meet the stated 
intent of the project. 
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Comment noted. 

2 The Chemistry and Metallurgy Research Facility at LANL is the preferred alternative for Mo-99 target 
fabrication, and the Annular Core Research Reactor/Hot Cell Facility (ACRR/HCF) combination at SNLI 
NM is the preferred alternative for target irradiation and processing for the reasons stated in Section 
3.3.1.1. 

3 The ability to produce even a small amount of Mo-99 in a short period of time is important in that, if a 
Mo-99 shortage were to occur in the near future, the Department would be able to supply at least a fraction 
of the U.S. demand. The Department has proposed the Medical Isotopes Production Project to respond to 
a near-term window of vulnerability in the Mo-99 supply situation; therefore, the ability to produce even a 
small amount of Mo-99 in a short period of time is an important factor and will be considered in the 
Department's decision on the proposed project. In the near term, with a single reactor producing 100% of 
the U.S. demand, the unavailability of that reactor for any reason would result in a Mo-99 supply shortage. 
The potential for such a shortage is why the ability to produce even a fraction of the U.S. demand in the 
near term is considered important. This would provide DOE with a Mo-99 extraction process which has 
met FDA approval requirements in the very near term and would be capable of providing up to 30% of the 
U.S. demand on an emergency basis. This early experience would also be an asset in the expansion to 
full-scale production capability. 

As shown in Table 3-2, the preferred alternative is estimated to be the second fastest to full production, in a 
tie with the INEL alternative. 

4 Each of the sites evaluated as reasonable alternatives has certain advantages and disadvantages, as docu
mented in the EIS. These advantages and disadvantages will be considered in reaching a decision on the 
proposed project. 

Regarding the possible diversion of the ACRR for defense use, it is possible that the ACRR, the preferred 
reactor for the proposed project, could be diverted to support defense missions in case of a national 
emergency. However, the Department has determined that the probability of needing the ACRR for 
defense purposes is sufficiently low to preclude disqualifying the reactor from consideration. 
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I want the Medical Isotope Production Project to proceed. 

I do have one dissention. I find that the no action alternative is completely unacceptable. I want 
the project to proceed here in Los Alamos. 

If the controversy in Albuquerque will prevent or slow this project, then I must insist that the 
controversy be considered when selecting the site for the MIPP. The people against the project 
operating at Sandia or against the project in any form would sing a different tune if the medicine 
was needed to help save the life of one of their children. 

Comments and Responses 2.597 Volume II, MIPP - EIS 



Transcript: LAB02 Author: Mike and Ian Dempsey 

Responses to 11-anscript LAB02 

1 Comment noted. 

2 Comment noted. 

3 The process for preparing an environmental impact statement allows an opportunity for the public to provide 
the Department their comments on a proposed project. These comments are considered in reaching a 
decision on whether and where to conduct the proposed project. 
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First, we like the jobs up here. Second, we like the money being spent up here. Third, there is 
no apparent environmental risk. And fourth, I do not want to see somebody else get their reactor 
turned on while ours is not. 
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1 Comment noted. 
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I am, first of all, highly supportive of making the Mo-99 somewhere in this country, and I hope 
it goes forward somewhere . 

. . . one of the alternatives that was not considered in the beginning for reasons that were valid at the 
time, the reasons have now changed, and that has to do with the Fast Flux Test Facility, FFTF. 

As you probably know, at the time it was too large for the moly project by itself. The operation 
ofFFTF could not be justified by just Mo-99, so there was a very active threat to shut it down. 

Fortunately, the facility has not been removed and there is now a consortium of companies and 
individuals in Richland that is actively pursuing the production of a variety, not just Mo-99, but 
a variety of medical isotopes in the FFTF. 

Now, even that by itself is not enough to justify operations, the cost of operation of FFTF. But 
now Sohinki, Director of the Reconfiguration Department, BP-25, has a study going connected 
with production of tritium in the FFTF, and whereas FFTF might not be able to supply 100% of the 
U.S. requirements, since the amount of tritium required is secret they do not know, 
but it would be a fair proportion, and the sale of the tritium in conjunction with or in addition to 
sale of the medical isotopes would indeed justify the continuation of FFTF. 

The time required to get the FFTF back into operation, full operation, production, would be about 
three years, which looks as though it might be a little bit longer than some of the other four. But 
with FFTF we have a 20-year lifetime from start-up again whereas all these others are, let us face 
it, ancient, and would probably have a maximum of ten years. And it would also be interesting to 
look at the cost involved. 

So I would suggest that if possible we either add the FFTF capability to this EIS or proceed 
however it would be best to do so, possibly in connection with the privatization effort, but to 
make sure this does not get lost, and that FFTF does not go down. It is unique in the world and it 
is 
something we really should preserve in this country. 

Also, if we do use FFTF, we could still have Los Alamos production of the targets, at least for a 
while. I would like to have jobs here at Los Alamos, but I would also like to preserve our 
national FFTF. 
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1 Comment noted. 

2 The Department is conducting a study of the viability of the Fast Flux Test Facility (FFTF) for tritium 
production, but a decision has not yet been made. As discussed in Section 3.4, the FFTF cannot meet the 
selection criteria for a Mo-99 production facility. If the FFTF is restarted in response to the proposal from 
Advanced Nuclear and Medical Systems, the private consortium may wish to produce Mo-99 in the FFTF, 
and DOE would review its Mo-99 production plans and modify them if appropriate, recognizing that the 
FFTF cannot provide a continuous supply ofMo-99. 
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