Governmental Affalrs U S. Senate

e NUCLEAR HEALTH
AND SAFETY

DOE Needs to Take
Further Actions to

RESTRICTED—-—Not to be mlmed outsige’ 2p P
Accounting Office except an the basis of the speﬁfu. approvai

by the Oﬂ'xce of Congressional Relations.

GAO/RCED-88-195



GAO

United States
General Accounting Office
Washington, D.C. 20548

Resources, Community, and
Economic Development Division

B-222195

September 27, 1988

The Honorable John Glenn

Chairman, Committee on
Governmental Affairs

United States Senate

Dear Mr. Chairman:

This report presents the results of our review on how effectively the Department of Energy
is self-regulating its transportation of high-level radioactive materials. It includes
recommendations to the Secretary of Energy designed to strengthen Energy’s regulation of

its transportation program.

Unless you publicly announce its contents earlier, we plan no further distribution of this
report until 30 days from the date of this letter. At that time, we will send copies to
appropriate congressional committees; the Secretary of Energy; and the Director, Office of
Management and Budget. We will also make copies available to others upon request.

This work was performed under the direction of Keith O. Fultz, Senior Associate Director.
Other major contributors are listed in appendix IV.

Sincerely yours,

Rl

J. Dexter Peach
Assistant Comptroller General



Executive Summary

Purpose

Background

Annually, the Department of Energy (DOE) makes thousands of ship-
ments of radioactive materials as part of its national defense responsi-
bilities. Federal regulators consider the required containers, or
“packages,” enclosing the radioactive materials to be the primary pro-
tection against serious hazards to human health, property, and the envi-
ronment while the materials are in transit. These packages fall into
three categories: strong, tight containers used to ship materials with
very low levels of radioactivity, Type A packages used for materials
with higher levels of radioactivity but which present a very small haz-
ard, and Type B packages used for highly hazardous materials with
radioactivity exceeding Type A package levels.

The Chairman of the Senate Committee on Governmental Affairs asked
GAO to determine whether DOE is effectively self-regulating its transpor-
tation of high-level radioactive materials. To do this, GAO centered its
work on the adequacy of DOE’s actions to resolve previous safety con-
cerns regarding non-weapons packages and the extent to which prob-
lems exist with DOE’s certification of packages for transporting nuclear
weapons materials.

DOE transports high-level radioactive non-weapons and weapons materi-
als, such as fuel elements for nuclear reactors and components for
nuclear weapons, in Type B packages. These packages range from small
containers to 100-ton casks used to move spent nuclear fuel, and they
must withstand normal shipping conditions and survive severe acci-
dents without a dangerous release of their contents.

Federal regulations and DOE policies require that packages developed by
DOE for transporting these materials meet standards equivalent to those
prescribed by the Nuclear Regulatory Commission for commercial ship-
ments. The regulations allow DOE to certify its own packages for trans-
port via public highways and other modes.

The packages are designed, manufactured, and tested under the direc-
tion of DOE contractors at various field offices. DOE reviews the contrac-
tor-prepared ‘‘safety analysis report for packaging”’—a comprehensive
technical description of the design and test results, the operational and
maintenance procedures, and the contractor’s quality assurance pro-
gram—{for each package type to establish that it meets safety regula-
tions. Testing determines whether the package can withstand conditions
such as vibration, compression, puncture, high temperatures, and a 30-
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Executive Summary

foot drop. If the safety analysis report is satisfactory, DOE issues a cer-
tificate of compliance for the package design, which is used by the con-
tractor to make individual packages.

Results in Brief

Two recent studies, one by the Nuclear Regulatory Commission and the
other by a DOE contractor, found safety-related concerns with DOE-certi-
fied, non-weapons, Type B packages. One major DOE response was to
remove certifying responsibility for many of these packages from its
operations offices around the country and consolidate it in a headquar-
ters office. DOE did this to help ensure that all applicable regulations are
met and to remove the potential conflict between the operations offices’
dual responsibilities for achieving program goals and certifying package
safety. Another DOE response was to remove many of these packages
from service. Both responses should improve DOE’s management of its
non-weapons packaging; however, GAO believes additional guidance is
needed.

GAO's review of documentation supporting Type B packages used in
DOE's nuclear weapons program also disclosed a number of problems,
some of which were similar to those found in the non-weapons package
studies mentioned above. GAO is recommending actions by DOE to ensure
that the nuclear weapons packages meet all applicable safety regula-
tions and that potential conflicts of interest stemming from competing
program demands are not involved in certifying these packages.

Principal Findings

Added Guidance Needed
for Resolving Safety-
Related Concerns

In 1980, the Nuclear Regulatory Commission started raising a series of
questions with DOE about the structural integrity of a Type B package
used to ship spent fuel elements. In 1985, while the package was still
under review by the Commission, a DOE operations office issued its own
certificate on the package and began using it. This prompted the Depart-
ment of Transportation to (1) question whether DOE was evaluating its
packages against standards equivalent to those prescribed by the Com-
mission and.(2) direct DOE to stop using the package until all outstanding
issues were resolved. Consequently, DOE removed certification authority
for most of its non-weapons packages from its operations offices and
consolidated it at headquarters. The Commission was still reviewing this
package in July 1988.
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In response to revisions in federal packaging regulations, a DOE contrac-
tor completed an assessment in 1987 of the documentation supporting
some of DOE’s non-weapons packages to determine whether they would
meet the regulations’ revised standards. The contractor found that 28 of
41 packages had potential safety-related concerns, including (1) lack of
documentation to fully demonstrate that the packages met all applicable
safety requirements, (2) use of nonconservative analyses, and (3) calcu-
lation errors. For eight of the packages, reviewers found potentially sig-
nificant concerns, such as the possibility that a package might not retain
its contents in an accident. Although all eight packages were eventually
removed from service, four remained available for more than 3 months
after DOE learned of the concerns.

According to DOE officials, concerns about the packages kept in use did
not represent safety threats. Gao, however, found that the concerns
were not always promptly addressed and that specific guidance is
needed to ensure that such concerns are fully considered and resolved.
DOE regulations authorize the agency to develop such guidance, but it
has not yet done s0. Such guidance could also aid in ensuring that
safety-related concerns are not tipped in favor of program demands.

Need for Improved Review
of Nuclear Weapons
Packages

DOE performs the certification and maintains the certification files at the
Albuquerque Operations Office for the packages it uses to transport
nuclear explosives, nuclear components, and special assemblies (collec-
tively known as ‘“‘nuclear weapons packages’’). GAO found three package
designs that were used for several years without ever being certified
and four package designs that had only 60-day approvals but had been
available for use from 9 to 11 years. GAo identified 42 Type B nuclear
weapons package designs as having certificates of compliance, but its
preliminary examination of the certification files raised some questions
about the adequacy of documentation or testing. Gao then judgmentally
selected 14 of the 42 package designs for a more detailed review and
found that 7 of the 14 files did not fully demonstrate that the packages
met standards equivalent to those prescribed by the Nuclear Regulatory
Commission, as required by DOE policy.

Albuquerque officials regard these as problems involving documenta-
tion, not safety. Regardless, adequate documentation is necessary to
show that the packages meet all applicable safety requirements. DOE
reviews have also found problems with Albuquerque’s certification pro-
cess, including the lack of adequate staff, which limits Albuquerque’s
ability to completely evaluate the contractors’ safety analysis reports
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Executive Summary

Recommendations

Agency Comments

for packaging. DOE plans to address this problem by augmenting Albu-
querque’s certification staff and having Albuquerque retain its certifica-
tion authority. In GAO’s view, Albuquerque’s nuclear weapons
production responsibilities are in potential conflict with its role in certi-
fying safe weapons transportation packages.

GAO recommends that the Secretary of Energy:

Promptly develop written guidance for addressing and resolving safety-
related concerns raised about the packages used to ship non-weapons,
high-level radioactive materials, as authorized by DOE Order 5480.3. This
guidance should include provisions for approving the continued use of
these packages by an organization that does not manage their use.
Promptly conduct an independent review of all available documentation
to ensure that nuclear weapons package designs meet all applicable
safety regulations.

Assign responsibility for certifying nuclear weapons packages to the
centralized certification office at DOE headquarters, as was done for
DOE’s non-weapons packages.

GAO discussed the facts presented in this report with officials of DOE, the
Nuclear Regulatory Commission, and the Department of Transportation.
DOE generally agreed with GAO’s statements but recommended that cer-
tain points be clarified. The Nuclear Regulatory Commission recom-
mended some wording changes and clarification of certain points, but
neither it nor the Department of Transportation took exception to any of
the statements. Their comments are incorporated where appropriate.
However, as requested by the Chairman’s office, GA0O did not obtain offi-
cial written agency comments.
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Chapter 1

Introduction

Types of Radioactive
Materials Packages

The United States Department of Energy (DOE) carries out extensive
activities that result in the need to transport radioactive materials and
wastes. Nuclear fuel produced at DOE processing facilities, for example,
must be shipped to nuclear reactors for research into new energy tech-
nologies and for production of special nuclear materials for defense pur-
poses. Radioactive by-products are shipped to research laboratories,
industrial plants, and medical institutions, and various types of radioac-
tive wastes are transported to storage and disposal sites.

DOE’s activities result in the transportation of radioactive materials in
most of the 50 states. Shipments are made in government and commer-
cial vehicles by truck, train, air, and water craft. In fiscal year 1987, DOE
facilities made over 14,000 unclassified shipments of radioactive materi-
als. In addition, DOE made many classified shipments involving its
nuclear weapons programs and its naval nuclear propulsion programs.

Radioactive materials, if not adequately protected against accidents dur-
ing shipping, can present hazards to human safety, property, and the
environment. DOE management views the safe transport of radioactive
materials to be of paramount importance. Protecting against the hazards
presented by nuclear materials means considering many factors—vehi-
cle condition, route taken, training of personnel, registration and per-
mits, and others. However, federal regulators consider the primary
safeguard to be the container, or “package,” that holds the radioactive
materials. According to DOE, during the past 40 years there have been no
injuries or deaths directly related to the radioactive nature of the cargo
in shipping accidents.

Radioactive materials packages vary greatly in size, shape, and weight,
ranging from light-weight fiberboard boxes for shipping certain medical
products to 100-ton casks used to move spent nuclear fuel. They fall into
three general categories—strong, tight containers; Type A packages;
and Type B packages. Each category is used for a different level of
radioactivity:

Strong, tight containers are used to ship materials with very low levels
of radioactivity, such as uranium ore or contaminated garments. These
shipments present very little hazard to the public or the environment.
The packages are designed and the contents so limited that under condi-
tions normally incident to transportation there will be no significant
release of radioactivity.
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Introduction

Regulatory
Responsibilities for
Radioactive Materials
Packages

Type A packages are used for materials with higher levels of radioactiv-
ity, such as radiopharmaceuticals for medical purposes. These materials
present a very small hazard, because of their limited quantity, and do
not pose a threat of death or serious injury if accidentally spilled. Pack-
ages in this category must survive penetration, temperature, vibration,
compression, and other tests to demonstrate that they can retain their
contents under normal shipping conditions and during minor accidents.
Type B packages, which are the focus of this review, are used for haz-
ardous materials with high radioactivity levels that exceed Type A
package limits. Accidental releases of these materials can pose serious
concerns for public health, safety, and the environment. Accordingly,
these packages must undergo a series of stringent tests to ensure that
they can survive a major accident without a dangerous release of their
contents. Type B packages are required for most fissile materials,' spent
nuclear fuel, and other high-level radioactive materials. DOE has over
100 Type B package designs available.

The transportation of hazardous materials, including radioactive materi-
als, is regulated under the Hazardous Materials Transportation Act, as
amended (49 U.S.C. 1801-1812), and other statutes.2 DOT has developed
safety standards covering the packaging and transport of less hazardous
radioactive materials (those that have Type A levels of radioactivity or
less). For Type B packages, including those for fissile materials, bor
relies on the standards and certification activity of the Nuclear Regula-
tory Commission (NRC).?

1The Nuclear Regulatory Commission defines fissile materials as certain plutonium and uranium
radionuclides capable of producing a nuclear chain reaction. Special packaging and shipping proce-
dures are required to prevent an unplanned chain reaction (also referred to as a state of “criticality’")
from occurring. Some fissile materials can be shipped in Type A packages if they contain lower radio-
activity levels. However, except for Type A packages certified for small quantities of fissile materials,
Type A fissile packages must be able to withstand the same hypothetical accident conditions as Type
B packages.

2The Transportation of Explosives Act (18 U.S.C. 831-835); the Dangerous Cargo Act (R.S. 4472, as
amended, 46 U.S.C. 170); Title VI and 902(h) of the Federal Aviation Act of 1958 (49 U.S.C. 1421-
1430 and 1472 (h)); and the Department of Transportation Act (49 U.S.C. 1655).

3Under federal law, DOT and NRC have overlapping responsibilities in regulating the transportation
of radioactive materials. To coordinate efforts, DOT and NRC adopted a memorandum of understand-
ing in 1979. Under this agreement, DOT is responsible for developing safety standards for quantities
of radioactive materials other than fissile materials rated Type A or less. NRC is responsible for
developing safety standards covering the design and performance of packages for fissile and other
radioactive materials rated Type B. DOT regulations incorporate by reference the NRC-developed
standards in 10 CFR 71.
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In most of its transportation activities, DOE is a “shipper” subject to DoT
regulations and, therefore, to DOT and NRC standards for packages. In the
case of Type B shipments, DOT regulations (49 CFR 173.7(d)) authorize
DOE to certify its own packages but require DOE to certify that the pack-
ages meet standards equivalent to those prescribed by NrC in 10 CFR 71
for commercial shipments. DOT has oversight responsibility for Type B
packages that DOE certifies under this provision. According to a por
headquarters official, NRC has no oversight or monitoring responsibility
for DOE-certified packages.

In addition to certifying its own packages, DOE consults with NRC and has
received NRC certificates for many of its Type B packages. For example,
DOE’s Office of Naval Reactors has had a long-standing policy to submit
its package designs to NRC for an independent review; however, Naval
Reactors retains the authority to certify these packages. Consequently,
many of Naval Reactors’ packages have both DOE and NRC certificates. In
addition, a DOE headquarters official told us that DOE sometimes
purchases Nrc-certified packages from commercial sources. He also
noted that, because NRC regulations require licensees to use NRc-certified
packages, DOE obtains NRC certificates for DOE-owned packages used by
NRC licensees (such as nuclear power plants, radioactive materials pro-
ducers, and universities).

DOT and NRC radioactive materials transportation and packaging regula-
tions do not apply to bOE shipments made via commercial carriers and
which are escorted by DOE-designated or DOE-authorized personnel for
national security reasons. This exception to the regulations is contained
in 49 C.F.R. 173.7(b), and is referred to in this report as the ‘“‘national
security provision.” According to DOE, it makes about 35 shipments via
escorted commercial carriers annually. DOE uses the national security
provision to avoid having to identify the classified contents of the ship-
ments on the vehicles, packages, or shipping papers. Regardless of the
national security provision, however, DOE has decided that these pack-
ages must meet all DOT and NRC safety regulations.

DOT and NRC regulations also do not apply to DOE’s noncommercial radio-
active shipments—such as nuclear weapons packages—made in feder-
ally owned and operated trucks, railcars, etc. As with escorted
commercial shipments, however, DOE policies and procedures require
compliance with DOT and NRC safety regulations, except for external pla-
carding of the vehicle. For example, DOE Order 5610.1, dated September
11, 1979, requires that nuclear components, special assemblies, and
nuclear explosives be packaged and transported in a manner that
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ensures the highest level of safety practicable.* The order requires that
packages transporting these materials ‘“‘provide a level of safety at least
comparable to that provided by the packaging and shipment . . . of other
radioactive and explosive material.” DOT and NRC transportation and
packaging regulations are cited in the DOE order. Also, PoE Order 5480.3,
dated July 7, 1985, which applies to all DOE departmental units and con-
tractors involved in packaging and/or transporting hazardous materials
or wastes (including radioactive materials), requires each shipment of
such materials to comply with DOT safety regulations and NRC packaging
standards.

Certification of Type B
Packages

NRC has established standards that focus on three basic safety require-
ments for Type B packages: adequate containment of radioactive mate-
rial, adequate radiation shielding, and prevention of a nuclear chain-
reaction, or criticality. NRC regulations require that Type B packages
meet the above requirements not only when subjected to normal trans-
port conditions but also under severe accident conditions.

Under normal transport conditions, a package must be able to withstand
hot and cold environments, pressure differentials, vibration, water
spray, impact, penetration, and compression. To ensure that they can
withstand accident conditions, packages must pass such tests as a free
fall, 30-foot drop onto a flat, essentially unyielding surface; a 40-inch
fall onto an upright steel rod to test for puncture resistance; high-tem-
peratures (1,475 degrees F. for 30 minutes); and immersion under at
least 50 feet of water for 8 hours. The accident test conditions must be
performed in the sequence cited in order to determine the cumulative
effect of the tests on the package or the array of packages. The tests,
performed by or for the package user, may be satisfied by computer
analyses, model testing, full-scale tests, or a combination of these
methods.

After the Type B packages pass these tests, NRC must certify them
before its licensees can use them. Similarly, DOE must certify its Type B
packages before its contractors can use them. The certification process
begins when the user (licensee or contractor) submits a ‘“‘safety analysis

“DOE defines a nuclear component as a nuclear explosive or device part that contains fissile and/or
radioactive and other materials. A special assembly is comprised of nuclear weapons components that
do not form a complete nuclear explosive or test device and, therefore, are not capable of producing a
nuclear detonation. A nuclear explosive is any assembly or subassembly containing fissile and/or
radioactive materials and high explosives, propellants, or other means capable of producing a nuclear
detonation.
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report for packaging” (SARP) for review and approval. A SARP contains a
comprehensive technical description of the proposed package’s design,
test results, operational and maintenance procedures, and the contrac-
tor’s quality assurance program. The SARP is the key document by which
the user demonstrates that a package complies with NRC safety stan-
dards and does not pose an unacceptable risk to public health and
safety, property, and the environment. If the SARP is found satisfactory,
NRC or DOE authorizes use of the package by issuing a ‘‘certificate of
compliance.” NRC and DOE are actually certifying that the package
“design” meets all applicable standards. Users are then free to make as
many individual packages as they wish, providing they adhere to the
certified design.

To help ensure that the certificates are reviewed periodically, NRC and
DOE certificates are valid for designated periods not exceeding 5 years.
An Nrc official said his agency has always assigned expiration dates to
the certificates it issues. DOE has used expiration dates in the past but
did not begin requiring them until September 1986.

Three DOE organizations have authority to issue certificates for Type B
packages.

The Office of Naval Reactors (under the Assistant Secretary for Nuclear
Energy) certifies Type B and other packages for the naval nuclear pro-
pulsion programs. This office also submits its Type B package designs
directly to NRC for an independent review. An official from this office
said this long-standing policy dates back to when NrC and Naval Reac-
tors were both part of the Atomic Energy Commission and that it helps
ensure that packages meet appropriate safety standards. He also said
that nearly all sArRPs and package contents are classified for national
security reasons.

The Albuquerque Operations Office (under guidance and oversight from
the Deputy Assistant Secretary for Military Application) certifies Type
B and other packages for transporting nuclear components, special
assemblies, and nuclear explosives (hereinafter collectively referred to
as “‘nuclear weapons packages’”). According to an Albuquerque nuclear
engineer, most SARPs and package contents are classified for national
security reasons.

The Office of Security Evaluations (located in the Office of the Assistant
Secretary for Defense Programs) certifies all other DOE packages not
covered by the Naval Reactors and Albuquerque offices. The certifica-
tion authority was transferred to this office in January 1986. Before
that time, all DOE operations offices around the country performed the
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certification function. These offices were also responsible for managing
the packages and meeting defense program goals. According to a DOE
official, the sarps for these packages are usually unclassified; however,
any of the approved packages could be used to carry classified contents
if needed for that purpose.

DOE’s Assistant Secretary for Environment, Safety and Health (FES&H) has
safety oversight responsibilities for most unclassified DOE hazardous
materials’ packaging and transportation. ES&H carries out its responsibil-
ities through its Director of Quality Verification under the Deputy Assis-
tant Secretary for Safety, Health and Quality Assurance. According to
ES&H officials, they appraise the efforts of other DOE organizations that
carry out their own safety-related responsibilities.

Not all package-certifying offices are subject to ES&H oversight. The new
centralized package certification office in the Office of Security Evalua-
tions is, but it has not yet been appraised nor been scheduled for
appraisal. The applicable DOE orders specify that the Office of Naval
Reactors is exempt from ES&H oversight.? There is no such specific
exemption in the orders for the nuclear weapons program, but ES&H offi-
cials stated that they also considered this program to be exempt from
their oversight. However, the revised DOE Order 5480.3, which governs
ES&H’s responsibilities in the radioactive materials packaging and trans-
portation areas, will specifically exempt the nuclear weapons program
from ES&H oversight.

As of February 25, 1988, DOE had available for use 70 Type B, non-
weapons package designs certified by DOE, NRC, or both agencies. Fifteen
of the 70 package designs were certified solely by DOE. The 70 designs do
not include the 40 non-weapons package designs whose certificates DOE
has cancelled since January 1986. According to DOE, most of these can-
cellations were for older designs with little projected future use or for
which upgrading to current regulations would not be cost effective. In
addition to the 70, we were able to identify 42 Type B package designs
certified by DOE’s Albuquerque Operations Office and available for use
as nuclear weapons packages.

According to DOE, once a package design is certified, the number of pack-
ages fabricated per design can vary from 1 to over 1,000 units.

5The Office of Naval Reactors program was not included under the centralized certification program
because, according to a Naval Reactors official, it already had an equivalent program in place for
headquarters review and approval of contractor-prepared package designs. In addition, Naval Reac-
tors already received an independent review of its Type B packages by NRC.
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Introduction

In December 1986, the Chairman of the Senate Committee on Govern-
mental Affairs requested that we determine whether DOE is effectively
self-regulating its transportation of radioactive and other hazardous
materials. In subsequent meetings with the committee staff, we agreed
to focus our attention on high-level (Type B) radioactive materials pack-
ages certified solely by DOE because (1) these materials can present a
serious hazard to people, property, and the environment if the packages
fail, (2) DOE has certified its own packages for many years, and (3) a
DOE-sponsored study made by the Westinghouse Hanford Company (dis-
cussed in ch. 2) showed that the documentation supporting many DOE-
certified Type B packages did not meet current regulatory requirements.
Our work centered on two main tasks:

Determining the adequacy of actions taken or planned by DOE to resolve
the potential safety concerns identified in the DOE-sponsored study of
non-weapons, Type B packages.

Determining whether problems exist in DOE’s certification of Type B
packages used in the nuclear weapons program.

Part of our work was conducted at DOE, NRC, and DOT headquarters in the
Washington, D.C., area. At each agency, we interviewed officials to
determine their policies and procedures applicable to DOE’s transporta-
tion of radioactive materials. At DOE headquarters, we interviewed offi-
cials under the Assistant Secretary for Defense Programs and the
Assistant Secretary for ES&H to determine their roles in ensuring the safe
use of radioactive material transportation packages. In addition, we
reviewed NRC and DOT transportation and packaging regulations, various
technical reports, DOE policies and procedures, DOE correspondence and
memorandums, and other related documentation. We also interviewed
Office of Naval Reactors officials and reviewed applicable documenta-
tion to obtain information on their packages. However, because of the
large size of DOE’s transportation program, the decentralization of the
data we needed to obtain, and the fact that Naval Reactors already
received an independent review of its packages by NRC, we decided not
to assess the Naval Reactors program as part of this review.

We also performed work at three DOE operations offices: the Richland
Operations Office in Richland, Washington; the Albuquerque Operations
Office in Albuquerque, New Mexico; and the Oak Ridge Operations
Office in Oak Ridge, Tennessee. At Richland, we interviewed Westing-
house staff and reviewed documents related to the DOE-contracted study
of packages. Westinghouse conducted the study in fiscal years 1985 and
1986 and published the results in 1987.
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At Albuquerque, we examined the official certification files for 59
nuclear weapons packages identified by Albuquerque officials as being
available for use. We were able to identify 42 of the 59 as Type B pack-
ages with valid certificates of compliance. On the basis of indications of
possible documentation or testing deficiencies, we judgmentally selected
14 of the 42 to determine if the SARP or other documentation supporting
the certificate appeared to address NRC testing standards in effect at the
time the packages were certified.

We visited Oak Ridge to review documents and to interview DOE and con-
tractor personnel about packages identified in the Westinghouse study
as having potential safety concerns. We also obtained additional infor-
mation at Oak Ridge on three uncertified nuclear weapons packages
used by that office.

As requested by the Chairman’s office, we did not obtain DOE's formal
written comments on our draft report. We did, however, provide a state-
ment of the facts discussed in this report to DOE, NRC, and DOT officials
for their review. DOE generally agreed with our statements but recom-
mended that we clarify certain points. NRC recommended a few wording
changes to clarify certain points, but neither it nor por took exception to
any of our statements. We incorporated these comments where
appropriate.

Our work was conducted between February 1987 and April 1988, and
updated through July 1988, in accordance with generally accepted gov-
ernment auditing standards. Because of the narrow focus of this review,
we did not specifically address DOE’s internal controls; however, as dis-
cussed in the following chapters, DOE has taken actions and we are rec-
ommending further actions that will strengthen DOE’s management of its
radioactive materials transportation programs.
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Chapter 2

Guidance Needed to Resolve Problems With
DOE Non-Weapons Radioactive
Materials Packages

The Brookhaven
Incident

Two recent studies showed problems with the adequacy of DOE’s proce-
dures for certifying that its Type B packages for transporting non-weap-
ons high-level radioactive materials are safe to use. The first study, by
NRC, dealt with a DOE Type B package used to ship radioactive materials
from Brookhaven, New York, to Idaho. The second study, completed in
1987 by a DOE contractor, evaluated more than 40 different DoE-certified
Type B packages used to transport radioactive materials across the
nation. Both studies, which did not include nuclear weapons or Naval
Reactors’ packages, identified safety-related concerns, some of which
were considered significant. These assessments led DOE to revamp some
of its certification procedures, consolidate part of its certification
authority, and stop using many of its Type B packages. While these DOE
actions did help resolve some of the concerns, we do not believe DOE
acted as promptly as it could have and it needs to develop written guid-
ance to ensure that such concerns are promptly and fully resolved in the
future.

In May 1985, NRC raised a series of questions with DOE and DOT about the
structural integrity of a particular Type B package. DOE had certified
and used the package to ship spent fuel elements from its Brookhaven
National Laboratory on Long Island, New York, to the Idaho National
Engineering Laboratory in eastern Idaho. The package, called the MH-
1A Spent-Fuel Shipping Cask, is about 8 feet high, about 4.8 feet wide,
and weighs 14 tons. DOE acquired the MH-1A from the U.S. Army in
1978. It had an NRC certificate (issued to the Army) that subsequently
expired in August 1979.

In October 1979, pOE applied for NRC recertification of the MH-1A. In
April 1980, NRC requested additional information (primarily on struc-
tural matters) that led DOE to make changes in the MH-1A because the
original design did not meet NRC regulations in effect at that time.

In September 1982, DOE resubmitted the revised SARP for the MH-1A to
NRC. In February 1983, NRC requested additional information on the
package’s structural, containment, criticality, thermal, and other charac-
teristics. DOE provided this information to NRC in January 1985 and fol-
lowed it with a revised SARP in February 1985. However, on January 7,
1985, while the application was still under NRC review, DOE’s Albuquer-
que Operations Office issued a certificate of compliance for the MH-1A
under DOE’s self-certification package approval authority. Two weeks
later, DOE began to make shipments to Idaho from Brookhaven with the
package. According to a DOE headquarters official, 13 shipments were
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made with the MH-1A between January and May 1985. He also told us
no shipments were made from Brookhaven in the MH-1A before 1985;
however, it was used prior to that time for an unknown number of other
DOE shipments.

On May 21, 1985, NrC informed DOT and DOE of its preliminary findings
that DOE’s structural analysis of the MH-1A did not adequately demon-
strate that the package would retain its contents in the event of an acci-
dent. As a result, by letter dated May 23, 1985, bor questioned whether
DOE was evaluating its packages against standards equivalent to those
prescribed by NRC, as DOT regulations require. DOT directed DOE to
respond to the NRC concerns and withdraw the MH-1A from service until
NRC had formally agreed with the resolution of the concerns. After mak-
ing revisions to the MH-1A SARP, DOE resubmitted it to NRC for certifica-
tion on October 22, 1987. On June 29, 1988, NRC again wrote to DOE to
discuss the concerns it still had with the MH-1A and to request addi-
tional information. In July 1988, NrRC and DOE officials met to discuss
DOE’s plans for responding to the NRC concerns. DOE indicated that it still
wanted to pursue recertification and would provide the information
requested.

According to DOE and DOE contractor officials, this incident prompted
DOE to strengthen its package certification process by consolidating
much of the activity at DOE headquarters and changing some of its certi-
fication procedures.

In 1983, NRC revised its regulations governing packaging of radioactive
materials. Subsequently, in March 1985, DOE headquarters contracted
with the Westinghouse Hanford Company to conduct an independent
review of the SARPs for selected DOE-certified radioactive materials pack-
ages to help DOE field operation offices and its contractors decide what
actions were necessary to bring the packages up to the 1983 revised fed-
eral standards. The review, conducted in fiscal years 1985 and 1986,
covered 41 Type B and 5 Type A fissile package designs (see app. I)
certified by six of DOE's eight operations offices. According to Westing-
house officials, the study did not include nuclear weapons packages,
Naval Reactors packages, or NrC-certified packages.

The review’s main purpose was to evaluate whether the packages con-
formed with NRC regulations then in effect. During May through August
1986, Westinghouse held meetings with representatives of each field
office to discuss the issues it had raised. After these meetings, the field
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offices had to respond in writing to DOE headquarters on their planned
actions to resolve the Westinghouse findings. The final report, published
in January 1987, pointed out many potential safety-related concerns
and concluded that most of the SARPs did not provide adequate documen-
tation to meet existing regulatory requirements because the regulations
had been revised since many SARPs were prepared. NRC had revised its
transportation and packaging regulations in 1983, while 32 of the 46
SARPs reviewed by Westinghouse had been prepared before 1983,
Twenty of the SARPs were more than 8 years old, and one was nearly 20
years old.

Our review of the Westinghouse study showed that sarps for 29 of the
46 packages lacked information Westinghouse considered important in
determining whether they met NRC packaging standards. Some SARPs
lacked technical documentation, while others required additional testing
or analysis to demonstrate that the packages met appropriate standards.
According to DOE officials, some of this information was available but
did not get incorporated into the SARPs that Westinghouse reviewed. A
Westinghouse official, however, said that the company had requested
and, as far as he knew, received the sArRP and all pertinent backup mate-
rial for each package.

Safety-Related Concerns
Identified

About 63 percent of the 348 issues identified in the Westinghouse study
involved structural concerns; the remaining 37 percent addressed con-
tainment, shielding, thermal, criticality, and acceptance testing and
maintenance conditions. At the meetings Westinghouse held with DOE to
discuss the concerns, a consensus was reached that some of the concerns
had potential safety-related implications. This was reflected in the final
report, published in 1987, and in other documents prepared at the meet-
ings. Thus, Westinghouse findings presented DOE with an indication that
package documentation did not comply with current NRC packaging per-
formance standards and that some concerns might affect packaging
safety. We focused our review on the packages that contained these
safety-related concerns.

Figure 2.1 shows the study’s findings on potential safety-related con-
cerns. For this discussion, we eliminated the five Type A fissile packages
since they are not considered high-level radioactive material transporta-
tion packages. For 28 of the remaining 41 Type B packages, Westing-
house identified some type of potential safety-related concern. For
example, for 8 of the 28 packages, Westinghouse judged the potential
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safety-related concerns to be significant; and, for the remaining 20 pack-
ages, they were judged to be less significant.!

Figure 2.1: DOE-Certified Type B
Packages Reviewed by Westinghouse

13 Packages With No Safety-Related
Concerns

8 Packages With Potentially Significant
Safety-Related Concerns

20 Packages With Less Significant
Safety-Related Concerns

Appendix II lists the 28 packages Westinghouse identified as having
potential safety-related concerns, the general areas of concern, and their
availability for use as of July 31, 1988. Westinghouse identified these
issues through a documentation review rather than a physical inspec-
tion of the packages. As such, it raised questions about packaging safety
that required DOE to do a more detailed examination to determine their
validity. According to Westinghouse officials, “significant” safety-
related concerns involved questions about a package’s ability to contain
its payload (contents), prevent nuclear criticality, or provide adequate
radiation shielding in the event of an accident. These are the three basic
safety requirements that are the focus of NRC standards.

After being informed about the Westinghouse findings, DOE made a ship-
ment in two different packages that had potentially significant concerns.
Both of these packages remained available for use for more than 3

1The Westinghouse study noted that 8 packages may have “critical safety-related problems,” and
documents supporting the study identified 20 other packages with lesser safety-related concerns. We
have characterized these packages in this report as having “significant” and “less significant” safety-
related concerns, respectively, to distinguish between the degree of importance Westinghouse
attached to them.
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