
UNITED STATES OF AMERICA
BEFORE THE NUCLEAR REGULATORY COMMISSION

PETITION FOR EMERGENCY ENFORCEMENT ACTION AND ISSUANCE OF GENERIC
LETTER

I ~ INTRODUCTION

The Nuclear Information and Resource Service (hereinafter
petitioner) hereby petitions the Staff of the Nuclear Regulatory
Commission (NRC or Staff) for emergency enforcement action against
Gulf States Utilities'GSUs') River Bend nuclear power plant,
which is operating in violation of NRC safety fire protection
requirements.

In addition, the petitioners demand the immediate issuance of
NRC Generic Letter 92-xx (draft issued February 11, 1992) which

requires all licensees to provide information to verify that the
fire-barrier Thermo-Lag 330 (Thermo-Lag) complies with all NRC

requirements.

According to NRC documents, under fire conditions, the thermal

degradation of an electrical raceway fire barrier system, such as

the Thermal-Lag system, manufactured by Thermal Science, Inc.
(TSI), could lead to both trains of safe shutdown systems being
damaged by fire. This could significantly affect the plant's
ability to achieve and maintain hot standby/shutdown conditions
(see NRC Bulletin 92-01, "FAILURE OF THERMO-LAG 330 FIRE BARRIER
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SYSTEM TO MAINTAIN CABLING IN WIDE CABLE TRAYS AND SMALL CONDUITS

FREE FROM FIRE DAMAGE," June 24, 1992).

The failure of Thermo-Lag fire barrier during 1- and 3-hour

fire endurance tests, the deficiencies in the procedur'es for
installation, the non-conformances with NRC quality assurance and

qualification tests regulations, the combustibility of the
material, the ampacity miscalculations, the lack of seismic tests,
the failure to pass hose stream tests, the high toxicity emitted
from the ignited material, and GSU's statement that the Thermal-

Lag material is "inoperable," are grounds for the immediate removal

of the material and installation of a fire barrier that meets NRC

regulations.

Since 1987, GSU identified that Thermo-Lag did not meet the
acceptance criteria due to surface cracks, wear conditions and

incomplete construction. In response to these conditions, the
licensee declared the fire barrier inoperable and established fire
watch patrols in accordance with Technical Specification 3.7.7.a.
Since 1988 there have been numerous fire tests for GSU and

elsewhere finding the Thermal-Lag material inoperable.
The fire watch was intended as a short-term, stop-gap measure,

not as a final solution to the Thermal-Lag problem. A fire-watch
is an additional way to ~e ~ a fire, like a fire detection alarm.
A fire barrier is a different mode of safeguarding a reactor
against fire. Thermo-Lag was intended to ~ot~ the wires from

fire. Therefore, a fire watch duplicates fire detection while
exposing the plant on the level of fire protection. In addition,'
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Thermo-Lag emits high levels of toxic gases (hydrogen cyanide) when

ignited. An unequipped fire watch could easily be overcome by these

gases.

Over the last three years GSU has tested retrofits and has not

found one which meets NRC regulations. Therefore, the Thermo-Lag

material should be replaced immediately to provide the level of

safety as required by NRC regulations.
Because the River Bend Station violates the Commission's

requirements for fire protection, the Commission can make no

finding that there is reasonable assurance of no undue risk to
public health and safety. The Petitioners therefore request that
the Commission issue an immediately effective order suspending the

facility's operating license, directing the licensee to cease power

operation and placing the reactor in a cold shutdown condition. The

plant should not be permitted to continue operation unless and

until the defective Thermo-Lag material is replaced and inspections

are shown to provide the requisite reasonable assurance of no undue

risk to public health and safety. Because of the immediacy of the

situation, the petitioners reserve the right to appeal to the

Commissioners if the Staff does not reply by August 5, 1992.

Because many licensees have installed the suspect Thermo-Lag

material, the NRC should immediately issue its February 11, 1992

draft Generic Letter on Thermo-Lag. This letter should require

licensees to provide information to verify that Thermo-Lag complies

with all NRC requirements, including those requirements not
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addressed in the February letter like hose stream, combustibility,

toxicity and seismic issues.

In addition, this letter should require that where installed
fire barrier materials are shown not to meet NRC regulations,
reactors must be immediately brought to a cold shutdown condition

and not be allowed to restart until. effective and tested fire
barriers are in place.

ZZ ~ DESCRIPTION OF PETITIONERS
I

The Nuclear Information and Resource Service (NIRS) is a

nonprofit organization whose work is related to nuclear power,

radioactive waste and renewable energy. Members include Louisiana

residents whose health and safety are put at direct risk by the

unsafe operation of the River Bend reactor. With an office in
Washington, DC, NIRS has been a participant in nuclear regulatory
affairs, including rulemakings, enforcement actions and

adjudications involving individual plant since 1978.

Citizens Organized to Protect our Parish (COPP) is an

unincorporated, nonprofit community group which was formed in 1991

to address environmental and other concerns in West Feliciana

Parish, Louisiana, as a result of the inability or unwillingness

to do so on the part of local elected officials. River Bend is
located in West Feliciana and most COPP members live within a 10

mile radius of the reactor.
The Alliance for Affordable Energy is a Louisiana non-profit



corporation focused on consumer and environmental protection. The

Alliance has over 400 members throughout Louisiana, including in

the area served by GSU. Since 1985, the Alliance has conducted

research and education concerning, among other things, energy

efficiency, renewable energy and fossil and nuclear electric
generation technologies.

ZZI ~ THE NRC SHOULD EXERCISE ZTS AUTHORITY TO IMMEDIATELY CEASE

OPERATION AT RIVER BEND

This petition is brought before the Staff pursuant to the

authority granted to it in 42 U.S.C. 2236,2237 and 2282; and 10 CFR

2.200-2.205. It is the responsibility of the agency to assure that
health and safety is protected. See, e.g. 42 U.S.C. 2133,2134. Thus

the Commission has stated that "...public safety is the first,

evelo ment Cor . v. International Union of Electrical ad'o and

achine Workers 367 U.S. 396, 402 (1961), CLI-78-6.

Accordingly, public health and safety require the plant to
cease operation immediately. 5 U.S.C. 558(c), 42 U.S.C. 2236b; 10

CFR 2.202(f), 2.204. As discussed below, the results from the

Texas Utilities test (June 1992) and the GSU tests (1988, 1989,

1990) reveal risks in the operation of the River Bend nuclear power

reactor not previously perceived or acted upon by the NRC. The use

of Thermo-Lag material for fire protection poses an immediate and

unacceptable risk to public health and safety.
ZV. GROUNDS POR ENPORCEMENT ACTION
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A. NRC Piro Protection Requirements

Section 50.48(A) of Title 10 of the Code of Federal

Regulations (10 CFR 50.48(a)) requires that each operating nuclear

power plant have a fire protection plan that satisfies Appendix A

to 10 CFR Part 50, General Design Criteria (GDC) 3, "Fire
Protection." GDC 3 requires structures, systems and components

important to safety be designed and located to minimize, in a

manner consistent with other safety requirements, the probability
and effects of fire and explosions.

NRC-approved plant fire protection programs as referenced by

the plant operating license Conditions and Appendix R to 10 CFR

Part 50, Section III G.1.a, "Fire Protection of Safe Shutdown

Capability," require one train of systems necessary to achieve and

maintain hot shutdown conditions from either the control room or
the emergency control stations to be free from fire damage.

To ensure that electrical cabling and components are free
from fire damage, regulations require the separation of safe

shutdown trains by separation of cables and equipment and

associated circuits of redundant trains by a fire barrier having

a 3-hour rating, or enclosure of cable and equipment and associated

non-safety circuits of the one redundant train in a fire barrier
having a 1-hour rating. In addition to providing the 1-hour

barrier, fire detection and an automatic fire suppression system

are required to be installed in the fire area (See Section III G.2

of Appendix R to 10 CFR Part 50).

B. Importance of Fi,ro Barrier
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A major fire damaging safe shutdown equipment occurred at

Browns Ferry Nuclear Station in March 1975. The fire damaged 1600

electrical cables and caused the temporary failure of some critical
core cooling systems. Since the Browns Ferry fire, some new

regulations have improved fire protection and control, but there

is still a great risk of core meltdown due to conflagration.

According to the NRC report "Severe Accident Risks: An Assessment

for Five U.S. Nuclear Power Plants" (NUREG-1150, December 1990),

"previous probabilistic risk assessments (PRAs) have shown that
fires are a significant contributor to the overall core damage

frequency." (C-128) NUREG-1150 states that if there is a core melt,

there is up to a 504 chance that it wa's caused by fire. The

foremost reason for this high probability is that the fire event

not only acts as an initiator, but can also compromise mitigating
systems because of common-cause effects. The report also estimates

that a typical reactor will have three to four significant fires
over its operating lifetime.

In general, the fire-damaged areas most probable to cause core

meltdown are the emergency switch gear room, auxiliary building,
control room and cable vault/tunnel. Fires in these areas

compromise an extremely high percentage of the total fire core

damage frequency. In the cases of the emergency switchgear room,

cable vault/tunnel and the auxiliary building, a reactor coolant

pump seal loss-of-coolant accident (LOCA).leads to core damage. For

emergency switchgear also, a fire induced loss-of-off-site power

and failure of one train of the emergency service water (ESW)
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system occurs. Random failure of other ESW trains result in station
blackout and core damage. The fire itself fails cabling for both

the high-pressure injection and component cooling water'ystems

resulting in a seal LOCA. For the control room, a general transient
with subsequent stuck-open power operated relief valve leads to a

small LOCA, or a general transient occurs with smoke-induced

abandonment of the area. Failure to control the plant from the

auxiliary shutdown panel results in core damage.

NUREG 1150 concludes that four fire risk issues that are not

covered in detail in this report "...also have the potential to
increase the core damage frequency. They are: 1. Manual fire
brigade effectiveness; 2. total environment survival; 3. ~e
barrier effectiveness (emphasis added) and; 4. fixed fire
suppression system damage effects." (NUREG-1150, p.C-132). Thus the

inoperability of the fire barrier Thermo-Lag increases the already

high probability of fire-initiated core damage.

River Bend uses Thermo-Lag in critical safety-related areas

like the cable chase room and numerous tunnels, including those

that run under the Control and Auxiliary buildings.

C. Failure of Thermo-Lag

Thermo-Lag fails to satisfy the requirements for a 1- and 3-

hour fire barrier (Section III.G.2 of Appendix R to 10 CFR Part

50). At issue is not whether the fire barrier Thermo-Lag is in
compliance with regulations. In fact, it is not. GSU and the NRC

already have stated that the material is inoperable. At issue is
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whether the fire watch should be allowed to continue while
reconfiguration is contemplated. According to staff at River Bend,

all possible reconfiguration have been tested and the only real
alternative is replacement of Thermo-Lag. GSU has known about the
inoperability of Thermo-Lag for more than five years. The NRC has

known about the problem for more than two years. Thermo-Lag

deficiencies are numerous and serious:

1. River Bend submi.ts Thermo-Lag Li,censing Event Report (LER)

(1987)

By letter dated March 25, 1987, the licensee submitted LER 87-

005 to report nonconforming conditions e.g. Thermo-Lag failure as

a fire-barrier pursuant to 10 CFR Part 50.73. Subsequently, the
licensee identified additional significant fire barrier
deficiencies including removal of the inner layer of stress skin
and ribs from the preformed panel. On July 29, 1988, the licensee
conducted a three-hour fire endurance on a cable tray assembly
covered with 1 inch Thermo-Lag panels with stress skin removed and

ribs removed. The test results, which are documented on Industrial
Testing Laboratories (ITL) Report 88-07-5982 and the licensee's
Conditions Reports 88-0687 and 88-0608, show that the "as-
installed" barrier failed on temperature rise in less than two

hours. Although the licensee identified significant additional non-

conforming conditions and declared additional barriers inoperable,
as evidenced by numerous condition reports prepared after submittal
of LER 87-005, there were no additional LERs. This is in violation
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of 10 CFR Part 50.73 and made it impossible for the public or the

NRC to know of the seriousness'f the fire barrier problem at the

, time.

GSU has known of a Thermo-Lag problem since 1987, and has

known that the fire barrier was inoperable since 1988. It was not

until January 1990 that the NRC was presented with the evidence

that Thermo-Lag was inoperable.

2. Thermo-Lag Fails Three Hour Pire Endurance Test (1989)

On August 6, 1991 the NRC issued Information Notice (IN) 91-

47, "Failure of Thermo-Lag Fire Barrier Material To Pass Fire
Endurance Test," which provided information on the fire endurance

tests performed by GSU on Thermo-Lag fire barrier systems installed
on wide aluminum cable trays and associated failures.

According to tests conducted by Southwest Research Institute
for GSU in October 1989, the 3-hour rated barrier had

"catastrophic failure" within 1 1/2 hours. Circuit integrity
failure occurred in the power cable at 47 minutes, the fire
barrier enclosure disintegrated at 77 minutes and the Thermo-Lag

collapsed after only 82 minutes.

3. TSZ Cited for Poor Installation (199l)

On December 6, 1991, the NRC issued IN 91-79, "Deficiencies

In The Procedures For Installing Thermo-Lag Fire Barrier
Material," which provided information on deficiencies in
procedures that the vendor, TSI, provided for installing Thermo-
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Lag. At this point the NRC had no idea how long the fire barrier
would last under fire conditions and gave it an "indeterminate

qualification."
TSI failed to include several essential application steps

and precautions for installation in its manual. During initial
construction for River Bend, ANCO installers deviated from the

installation procedures by removing stress skin and ribs from the

preformed Thermo-Lag panels.

An NRC fact finding visit to River Bend (Inspection Report,

October 31, 1991) found severe deterioration of Thermo-Lag on a

floor mounted conduit due to repeated water exposure in G tunnel.

During the NRC plant tour, the review team observed three

fire barrier configurations that the licensee could not justify
by either fire tests or analysis. These were: 1. a large

horizontal barrier separating Fire Area PH1 from Fire Area PT1 in
G tunnel, 2. a large cable tray enclosure in F tunnel, and 3. an

instrument rack enclosure at elevation 98 of the control
building. In addition, structural steel forming parts of the

barriers are not protected to provide fire resistance equivalent

to that required of the barriers. Section 9.5.1.2.12 of the

River Bend USAR states: "Exposed structural steel which is part
of the barriers is fireproofed." These configurations do not

appear to comply with the requirements of Appendix R to 10 CFR

Part 50.

4. Thermo-Lag Cited Nith Non-Conformances (1992)
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In an inspection report issued March 26, 1992, the NRC sent

a notice of non-conformance to TSI. Much of TSI's qualification
testing was put in doubt. Some of the issues addressed were that
TSI did not require in some cases verification of the maximum

weight and minimum thickness of prefabricated fire barrier panels

and conduit sections during final inspection.
The report also said that TSI's fire endurance qualification

test plans did not provide complete instructions for fabricating
the test specimens. Several dimensions were not specified and

instructions for filling joints were not specific. Test records

provided the as-built data for some of the information.
It was pointed out in the report that there is no record of

TSI ever auditing Industrial Testing Laboratories Inc. (ITL) to
support their role in qualification testing of fire barrier
material. TSI had no written contract with ITL, which served as

an independent observer for qualification tests actually
conducted by TSI.

Finally, there is no documentation specifying calibration of
furnace thermocouples used for qualification testing of fire
barrier specimens for use in commercial nuclear power plants.

5. Ampacity Calculation Errors (1992)

On June 23, 1992, the NRC issued IN 92-46, "Thermo-Lag Fire
Barrier Material Special Review Team Final Report Findings,

Current Fire Endurance Testing, and Ampacity Calculation .Errors."

All cables when expected to be installed as bundles are evaluated
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for ampacity derating per the electrical code to ensure against

the loss of circuit integrity due to softening of the cable

jacketing. An error in ampacity derating could cause cables to
prematurely age, or, worse, overheat and ignite. This IN reports

that TSZ made a calculation error on the ampacity derating. TSI

has not performed a qualified ampacity test to date. The

Underwriters Laboratory (UL) report 86NK23826 file no. R6802 has

been cited as "indeterminate" by the NRC because the test fixture
was not assembled with UL personnel review or witness. A legal
ampacity test was not found in the public records.

6. Thermo-Lag Pails One Hour Endurance Tests t1992)

Texas Utilities (TU) fire-tested one-hour rated Thermo-Lag

for its Comanche Peak Station in June, 1992. The fire barrier
failed many of the tests. The complete test results are

proprietary, but NRC Bulletin 92-01 gives a summary of the tests.
— Cable inside the 3/4 conduit was thermally damaged in two

locations and cable in the 1-inch conduit was damaged in one

location.
— A 30 inch ladder back tray configuration vas tested. The )oint
at the interface between the tray support and the tray showed

problems at 17 minutes into the test and the )oint fully
separated in 41 minutes resulting in cable circuit integrity
failure and fire damage to the cables.

Thermo-Lag did pass the junction box, 5-inch conduit and 12-

inch cable tray tests. Zt should be added that the tests vere
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done in optimal conditions, unlike the conditions in the plant.
We also add that we strongly object to the notion that ~

test results of fire barriers be considered "proprietary." While

the make-up of fire barrier substances themselves might properly

be deemed proprietary, there is no justification—other than an

industry desire to deceive, mislead, or hoodwink the public—for
test results to be proprietary. We respectfully request the NRC

staff to release full results of all fire barrier material tests.

7. Thermo-Lag Combustibility (1992)

According to the minutes of an NRC meeting on June 12, 1992,

"Mr. Architzel [lead project manager on Thermo-Lag for NRC's

Office of Nuclear Reactor Regulation] expressed concern that test
results also indicated some flaming/combustion of the Thermo-Lag

product itself, and noted that this introduced some question

relevant to the effect on combustion loading and fire
propagation."

In fact, combustion of Thermo-Lag occurred during the TU

tests.

8. Hose Stream Test Pailure (1992)

The June 1992 TU tests indicated that Thermo-Lag did not

meet the acceptance criteria for hose stream. If Thermo-Lag could

not endure a water hose stream during a fire, there is a high

probability that fire suppression systems could "short-out"

cables.
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9. Seismic Issue Not Addressed

The seismic and geological siting criteria for nuclear
power plants (10 CFR part 100, appendix A (c)) require that
structure systems and components are those necessary to assure:
"the capability to shut-down the reactor and maintain it in a

safe shutdown conditions."
TSI has not performed third party seismic tests. As a heavy

cementicious pre-formed plate, the product can break-up and act
as a shear, severing cables necessary in safe shut-down.

Moreover, if a seismic event should occur and the product
shatters the cable tray, the safe shutdown is further jeopardized
by fire incidence.

10. Toxicity Issue Not Addressed

The 10 CFR appendix R, section II, item (I) fire brigade
training item A "the initial classroom instruction shall include 4
(3) the toxic and corrosive characteristics of expected products
of combustion."

Thermo-Lag has been shown to emit extremely high amounts of
hydrogen cyanide gas when exposed to fire. Fire watch personnel
could discover a fire and be overcome by the toxic gases.

V STATEMENT OF THE LhW

As discussed above, the River Bend nuclear power plant fails
to comply with the NRC's requirement for fire protection. This
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has been acknowledged by the NRC Staff and is demonstrated

unequivocally by the evidence in the public record. Moreover, the

Staff has preformed no valid analysis that meets the Commission's

narrow criteria for continuing to operate in the absence of
compliance.

Compliance with NRC safety regulations is a prerequisite to
safe operation of a nuclear power plant. In fact, as the NRC's

Appeal Board has observed, regulatory compliance is the "~s'~a
~o of adequate protection to the public health and safety."
Maine Yankee Atomic Power Com a (Maine Yankee Atomic Power

Station), ALAB-161, 6 AEC 1003, 1009 (1973). Compliance may not

be avoided

by arguing that, although an applicable
regulation is not met,the public health
and safety will still be protected. For,
once a regulation is adopted, the
standards it embodies represent the
Commission's definition of what is
required to protect the public health and
safety.

Ve ont a ee Nuclear Power Co . (Vermont Yankee Nuclear Power

Station), ALAB-138, 6 AEC 520, 528 (1973).

The Commission's essential safety standards must be met, without

regard to the cost or inconvenience of achieving compliance. 10

CFR 50.109. gee also Union of Concerned Scientists v. NRC, 824

F.2d 108 (D.C. Cir. 1987).
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Over the last year, the NRC has issued three Information

Notices (IN 91-47,IN 91-79, IN 92-46) and required no written
response or action. After the TU test (June 1992) failures of

Thermo-Lag, the NRC issued Bulletin 92-01 (June 24, 1992) which

requires all licensees to report within thirty days if Thermo-

Lag is installed and, if so, where. It also requires notification
if the fire-barrier is inoperable and what compensatory measures

are being taken.

All the above information required by the bulletin was

submitted to the NRC for River Bend in January 1990. Thus, the

NRC has taken no action in the case of River Bend to resolve the

problem of the inoperable fire-barrier except allowing a fire
watch for four years. As indicated in NUREG-1150, an effective
fire-barrier is critical to safe shut down during a fire and a 1-

and 3-hour operable fire barrier is required by law. A fire watch

cannot substitute for an effective fire barrier indefinitely.
River Bend is not using the defense-in-depth concept of

echelons of safety systems to achieve the a high degree of safety

for nuclear power plants. The defense-in-depth principle attempts

to balance prevention, detection, protection and suppression.

Each echelon is required to meet a minimum requirement, and River

Bend's Thermo-Lag fire-barrier has been proven not to meet the

minimum requirement. In the ed a e 'ste notice that issued

the proposed Appendix R to 10 CFR Part 50, the NRC stated: "The

minimum fire protection requirements for nuclear power plants
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must be established not only to identify fire hazards but also to
protect against unacceptable consequences of fire (see ~~~
~e '~ste , Vol. 45, No. 105, May 29, 1980, pp.36082-36090.)."

Exemptions to an operable fire-barrier, e.g. fire watch,

eliminate an echelon of defense-in-depth. Thermo-Lag has been

cited "indeterminate," thus the amount of time it can protect the

cables is mere speculation. During a real fire, reactor staff
will have no reliable time frame in working towards safe

shutdown. It is unacceptable for the NRC to grant indefinite
exemptions for fire-barriers, with the assumption that a fire
watch would eliminate the chances of a significant fire,
particularly when NUREG-1150 acknowledges that the typical
reactor will experience three to four fires during its operating

life.
No valid analysis has been performed showing that equivalent

margins of safety have been achieved substituting a fire-barrier
for a fire watch, thus justifying continued operation. The Staff
has failed to justify continued operation through findings that
River Bend achieves margins of safety equivalent to compliance

with regulations. In addition, the Staff has not conducted a

Safety Assessment of inoperable fire-barriers.
The NRC staff has recognized the generic implications of the

repeated test failures of Thermo-Lag material (see draft Generic

Letter 92-xx, February 11, 1992). However, the NRC staff has

failed to issue this Generic Letter, apparently due to nuclear

industry pressure. For example, on July 7, 1992, despite
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overwhelming evidence of the failures of Thermo-Lag to pass

meaningful tests, the nuclear industry trade association Nuclear

Utilities Management and Resources Council (NUMARC) continued to

badger the NRC staff to change its definition of Thermo-Lag from

"inoperable" to "degraded." In addition, NUMARC repeatedly balked

at the idea of requiring utilities to test their Thermo-Lag

installations. NUM(C's so-far successful effort to keep the NRC

at hay constitutes an unwarranted intrusion into the NRC's

regulatory process and authority. Simply put, we ask the NRC

staff to state exactly who is running this agency: NUMARC or the

NRC?

VII REQUEST FOR RELIEF

For the reasons enumerated above, the petitioners state that
the following relief is required:
Immediate Suspension of River Bend~s Operating License Pending

Demonstration of Regulatory Compliance.

As discussed above, the River Bend nuclear power plant fails
to comply with an array of fundamental NRC requirements for fire
barrier. Full testing of Thermo-Lag materials has been

accomplished at River Bend, and Thermo-Lag has flunked these

test. Without an effective fire harrier, the risk of a serious

meltdown is greatly increased. NRC regulations are in violation,
and the public's health and safety is at great risk. River Bend's

license must be suspended until Thermo-Lag materials are removed

and replaced with a tested fire-harrier that meets all
regulations.
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Issuance of Generic Letter On Theaao-Lag

Approximately 80 reactors under the NRC jurisdiction use

Thermo-Lag. A generic letter should be issued immediately which

requires licensees to provide information to verify that Thermo-

Lag systems comply with the NRC's requirements. This includes the

requirements for qualification testing, installation, ampacity

derating, combustibility, hose stream, seismic and toxicity.
Where such systems, through testing, are found not to meet NRC

regulations, operating licenses of those reactors must be

immediately suspended until such time as effective and tested

fire barriers have been installed.
We request that the NRC Staff respond to this petition by

August 5, 1992.

Respectfully submitted,

C'

Jeffrey Sosland

Nuclear Safety Project Director
Nuclear Information and Resource Service

, /~f.
ichael ar otte

Executive Director
Nuclear Information and Resource Service


