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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
Pa'ina Hawaii, LLC ) Docket No. 30-36974-ML

) ASLBP No. 06-843-01-ML
Materials License Application )

DECLARATION OF MARVIN RESNIKOFF, Ph.D. IN SUPPORT OF
CONCERNED CITIZENS' CONTENTIONS RE: DRAFT

ENVIRONMENTAL ASSESSMENT AND DRAFT TOPICAL REPORT

Under penalty of perjury, I, Dr. Marvin Resnikoff, hereby declare that:

1. I am a physicist with a Ph.D. in high-energy theoretical physics from the

University of Michigan and also the Senior Associate of Radioactive Waste Management

Associates ("RWMA"), a private technical consulting firm based in New York City. I

previously filed declarations in support of Concerned Citizens of Honolulu's Request for

Hearing. My credentials to discuss technical issues related to Pa'ina Hawaii, LLC's

proposed irradiator were previously stated in my prior declarations and will not be

repeated here.

2. I have reviewed the Draft Environmental Assessment Related to the

Proposed Pa'ina Hawaii, LLC Underwater Irradiator in Honolulu, Hawaii ("Draft EA")

(ADAMS Accession No. ML063 470231), the Draft Topical Report on the Effects of

Potential Natural Phenomena and Aviation Accidents at the Pa'ina Hawaii, LLC

Irradiator Facility ("Draft Topical Report") (ADAMS Accession No. ML063560344),

and other documents from the hearing file.



.3. As described in greater detail below, in my opinion, the Draft Topical

Report significantly underestimates the probability of an aircraft impacting Pa'ina's

proposed irradiator and fails to provide any meaningful analysis of the potential

consequences of an aviation accident, which could pose significant threats to public

health and safety.

4. In addition, the Draft Topical Report inaccurately assumes the irradiator's

cobalt-60 ("Co-60") sources would remain shielded in the event of an aviation accident

or natural disaster that breaches the irradiator pool, allowing the water which serves as

passive shielding to leak out. The Draft Topical Report ignores that the depth of the

water table is two meters (6.6 feet) below the irradiator floor, which marks the lowest

water level required to retain shielding integrity. Accordingly, any accident that allows

the water level in the pool to fall below the floor level would severely reduce shielding,

threatening radiation exposure. The Draft Topical Report fails, however, to examine

such threats.

5. Because of the Draft Topical Report's many flaws, Pa'ina cannot rely on it

to establish that its proposed irradiator design would be adequate "to protect health and

minimize danger to life or property," as required by 10 C.F.R. § 30.33(a)(2).

6. Because the Draft EA relies on the Draft Topical Report's flawed analysis,

its discussion of potential environmental impacts associated with Pa'ina's proposed

irradiator is likewise lacking, failing to take into consideration potentially significant

impacts to public health and safety and to the environment from aviation accidents and

natural disasters. The Draft EA also fails to analyze potentially significant impacts

associated with terrorist attacks on the irradiator or on Co-60 sources being transported to
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or from the irradiator and does not consider transportation accidents involving such

sources.

7. Since the reason for the high probability of an aircraft impact is the

proximity of the proposed facility to active runways at Honolulu International Airport

("HNL"), the Draft EA should have evaluated alternate locations for the irradiator, far

from the airport, which would substantially reduce risks to the public associated with

aviation accidents.

8. Overall, the Draft EA fails to take a hard look at the potential impacts

associated with Pa'ina's proposal to operate a nuclear irradiator adjacent to active

runways at HNL and does not consider reasonable alternatives that would accomplish the

project's goals with less environmental harm.

9. Probability of Aircraft Impact into Proposed Pa'ina Irradiator. Using

the Department of Energy ("DOE") standard, DOE-STD-3014-96, "Accident Analysis

for Aircraft Crash into Hazardous Facilities," I calculated the expected accident

frequency (i.e., the number of accidents per year) of an aircraft impacting the proposed

Pa'ina Hawaii irradiator. The DOE standard is similar to the Nuclear Regulatory

Commission ("NRC") methodology (NUREG-0800) I employed in the NRC proceedings

regarding the proposed PFS spent fuel storage facility at Skull Valley, Utah. Since

NUREG-0800 is designed primarily for potential facilities located at some distance from

an airport, not for facilities like the Pa'ina irradiator which would be immediately

adjacent to active airport runways, I question the Center for Nuclear Waste Regulatory

Analyses's ("CNRWA's") decision to rely solely on NUREG-0800 for the Draft Topical

Report's analysis.
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10. My report, a true and correct copy of which is attached hereto as Exhibit

"1" and is incorporated herein by reference, details the methodology and calculations I

employed to determine the probability of an aircraft impact into the proposed irradiator.

In summary, I concluded that the yearly probability using DOE's national crash statistics

would be 3.59E-04 (1 in 2,786). If HNL-specific crash rates are used, the yearly

probability increases to 5.69E-04 (1 in 1,757).

11. Both crash rates are significantly higher than the yearly probability set

forth in CNWRA's Draft Topical Report, 2.OE-04 (1 in 5,000). There are many reasons

for the Draft Topical Report's substantial understatement of the risk of an airplane

striking the proposed Pa'ina irradiator. First, CNWRA relies on airplane crash data that

are more than thirty years old and not applicable to all aircraft. In contrast, the DOE data

I used are applicable to all aircraft, including air taxis (which currently constitute over

20% of aircraft operations at HNL), and are updated to 1996. In addition, the Draft

Topical Report fails to account for the fact that air crash rates for HNL are higher than

the national average, as I did in my alternate calculations using HNL-specific crash rates.

12. Second, the methodology CNWRA used for the Draft Topical Report

looks solely at the distance a proposed facility is from the end of the runway, failing to

take into account that landings have a higher crash rate than takeoffs.

13. Third, the methodology CNWRA used for the Draft Topical Report

employs an equal probability of an air crash to all locations in the vicinity of an airport,

and this is not correct. To take one example, for military aircraft, planes fly parallel to

the runway, then make a U-turn and land. The side where military planes first fly is
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called the "pattern" side. Accordingly, my analysis assumed that the pattern side is over

the ocean. This type of fine detail is missing from the Draft Topical Report's analysis.

14. Fifth, the number of aircraft operations at HNL used in the Draft Topical

Report's calculations understates the actual number of current operations, and also fails

to account for anticipated future growth during the time period for which Pa'ina seeks a

materials license. Although unstated in the report's analysis, it appears CNWRA used

the average number of aircraft operations at HNL over the past five years, which would

reflect the substantial decrease in the number of operations at HNL following September

11, 2001. Since the number of operations at HNL did not begin to increase until the last

couple of years and, as the Draft Topical Report concedes, is expected to increase by

another 20% during the 10-year period of Pa'ina's license application, the number of

operations CNWRA uses in its calculations is unrealistically low. A more realistic, but

still conservative, assumption is to use current operational levels. My analysis took this

approach, using the most recent numbers available, which are from airport operations in

2005.

15. Consequences of Aircraft Impact into Pa'ina Irradiator. Whether the

Board accepts the Draft Topical Report's crash rate or those presented in my report, the

aviation impact frequency exceeds by two orders of magnitude the one in a million per

year threshold that ordinarily triggers the requirement to evaluate the consequences of an

airplane crash (i.e., the likelihood that, in the event of an airplane crash, radiation releases

would occur). The Draft Topical Report fails, however, to take into account realistic

accident scenarios and does not provide any data or calculations to demonstrate the

5



design of Pa'ina's proposed irradiator would be adequate "to protect health and

minimize danger to life or property," as required by 10 C.F.R. § 30.33(a)(2).

16. While the Draft Topical Report asserts that Co-60 sources that can satisfy

the tests set forth in 10 C.F.R. § 36.21 would be robust enough to survive an aviation

accident, CNWRA never performs any calculations to back up that claim. For example,

it does not quantify the impact of flying airplane debris following a collision to allow a

comparison with the impact associated with a 2.5 cm-diameter, 2-kg steel weight dropped

from a height of 1 meter, the standard set forth in 10 C.F.R. § 36.2 1(d). It is not intuitive

that an exploding airplane would exert no more force on the irradiator's sources than a

weight falling from the height of a tabletop. Likewise, the Draft Topical Report fails to

assess the extreme temperatures that would be associated with burning tens of thousands

of pounds of jet fuel, which could far exceed the 600 °C for 1 hour standard in 10 C.F.R.

§ 36.21(b). In the absence of calculations, there is no basis for the Draft Topical Report's

assumption an airplane crash would not breach the sources, creating the potential for

radiation releases.

17. Damage to the irradiator pool due to an air crash (such as from the shaft of

a jet plane striking the pool) may damage the pool structure under the floor level, such as

tears of the welds and consequent loss of irradiator pool shielding water. Since the floor

level is also the minimum water level necessary to retain shielding integrity for the Co-60

sources, such a breach of the pool structure would reduce the irradiator's passive

shielding. The Draft Topical Report assumes the depth of the water table is 2 meters (6.6

feet) below the facility floor, and, thus, its assertion that sea water infiltrating through a

breach would adequately shield the Co-60 sources is unsupported. In fact, any break in
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the pool lining below the floor level - whether from an aviation accident or natural

disaster - could dangerously reduce the shielding of the sources.

18. The Draft Topical Report ignores the potential for contamination of the

pool water in the event that an airplane crash breaches the sources. If the aviation

accident also ruptured the pool lining, water contaminated with radioactive cobalt could

escape the facility, contaminating groundwater and nearby Ke'ehi Lagoon.

19. The force of the impact from an air crash into the facility and/or the

ensuing fire and explosion of aviation fuel will likely lead to loss of all monitoring

equipment, loss of the structure itself, loss of irradiator shielding, and the loss of all

personnel (and consequent inability to implement necessary emergency procedures). The

Draft Topical Report fails to analyze any of the potential consequences discussed above,

any of which would pose significant threats to public health and safety. Since the Draft

EA relies on the Draft Topical Report for analysis of these potential impacts, its

discussion is similarly deficient.

20. Terrorist Attacks on Irradiator. The Draft EA improperly fails to

analyze potential threats to the public and the environment associated with Pa'ina's

proposal to place a major sabotage target in the middle of urban O'ahu. As recognized by

the National Nuclear Security Administration, Co-60 is an attractive target for terrorists

because it can be used to make dirty bombs. See April 13, 2005 press release from the

National Nuclear Security Administration, a true and correct copy of which is attached

hereto as Exhibit "2." It is also well-known that, in general, nuclear facilities are

potential targets of the Al Qaeda organization. If Co-60 were stolen from the proposed

facility and then used in a dirty bomb, or if the facility were directly attacked, Co-60
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could be released into the environment, causing adverse health effects and spreading

contamination.

21. Pa'ina seeks a license to store up to a million curies of Co-60 at its

irradiator. The Federation of American Scientists ("FAS") has analyzed the effect of a

terrorist incident involving a much smaller quantity of Co-60, only 17,000 curies. See

Public Interest Report, vol. 58, No. 2, March/April 2002, a true and correct copy of which

is attached hereto as Exhibit "3." The FAS report estimates that, if a single Co-60

"pencil" were dispersed by an explosion at the lower tip of Manhattan, an area of

approximately one-thousand square kilometers would be contaminated, and tens of

thousands of New.York City residents could die. Similarly disastrous consequences

would occur in Hawai'i in the event of dispersal of Co-60 from Pa'ina's proposed

irradiator. The Draft EA fails, however, to analyze these significant impacts.

22. Terrorist Attacks on Cobalt Sources in Transit. The Draft EA assumes

that Co-60 sources would be shipped to Pa'ina's facility approximately once per year.

Such sources, in transit from Canada or Russia to the Pa'ina Hawaii plant, would not be

well-protected from a terrorist attack. The NRC does not require armed escorts for Co-60

sources, and potential saboteurs have significant fire power at their disposal. The TOW2

and MILAN anti-tank missiles have a range of one kilometer or more and can penetrate

one meter of steel, far more steel and lead than the walls of a shipping cask. The newer

Russian Koronet missile, used by former Iraqi armed forces, can penetrate 1.2 meters of

steel and can be aimed precisely at a distance up to five kilometers. These weapons have

the ability to penetrate a shipping cask and disperse its contents.
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23. A Co-60 cask shipment, attacked within a city, could cause major

environmental pollution and cancer fatalities. Local residents would clearly have a

greater risk than other persons. While shipments could leave Canada or Europe by a

number of routes, once they get close to the facility, the route options are decidedly

limited. Such an accident would subject the airport passengers and workers and residents

of neighboring communities to irreparable harm. In addition to adverse health effects

caused by contamination, such an accident would have significant economic impacts,

disrupting the major port of entry to the entire state of Hawai'i. The Draft EA fails

completely to consider the potential environmental and economic impacts associated with

terrorist attacks on Co-60 shipments to the Pa'ina facility.

24. Transportation Accidents Involving Cobalt Sources. Even in the

absence of terrorist threats, transporting new Co-60 sources to the facility and used

sources from the facility each year poses threats to the public and environment that the

Draft EA fails completely to consider. The Draft EA states only that "[t]ransportation

impacts from normal operations would be small." There is no analysis of the impact

should. an accident occur.

25. Without constant shipments of Co-60 to and from the facility, the

irradiator could not operate. The Draft EA must identify how the sources will be

transported to the facility and then examine the likelihood and consequences of accidents

involving transportation of the sources.

26. Alternate Locations for the Irradiator. The reason for the high.

probability of an aircraft impact discussed above is the proximity of the proposed facility

to active runways at HNL. If the proposed facility were located over ten miles from the
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center of the runways, the conditional probability of an aviation accident would decline

by a factor of 1,000, placing the yearly probability within the limits the NRC generally

deems acceptable for nuclear facilities. The Draft EA fails, however to consider any

alternate locations that might substantially reduce risks to the public associated with

aviation accidents.

I declare under penalty of perjury that the factual information provided above is

true and correct to the best of my knowledge and belief, and that the professional

opinions expressed above are based on my best professional judgment.

Executed at New York, New York on this 9 th day of February, 2007.

r. qý vinfRefrofi ,eo Associate

adioactive Waste Management
526 West 26th Street, Room 517
New York, NY 10001
Phone (212) 620-0526
Fax (212) 620-0518
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that, on February 13, 2007, a true and correct copy of

the foregoing document was duly served on the following via e-mail and first-class United States

mail, postage prepaid:

Fred Paul Benco
Suite 3409, Century Square
1188 Bishop Street
Honolulu, Hawai'i 96813
E-Mail: fpbenco@yahoo.com
Attorney for Pa'ina Hawaii, LLC

Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Attn: Rulemakings & Adjudications Staff
E-Mail: HEARINGDOCKET@nrc.gov

Margaret J. Bupp
U.S. Nuclear Regulatory Commission
Office of the General Counsel
Mail Stop - 0- 15 D21
Washington, DC 20555-0001
E-mail: mjb5@nrc.gov

Administrative Judge
Paul B. Abramson
Atomic Safety & Licensing Board Panel
Mail Stop - T-3 F23
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: pba@nrc.gov

Administrative Judge
Thomas S. Moore, Chair
Atomic Safety & Licensing Board Panel
Mail Stop - T-3 F23
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-Mail: tsm2@nrc.gov

Administrative Judge
Anthony J. Baratta
Atomic Safety & Licensing Board Panel
Mail Stop - T-3 F23
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-Mail: ajb5@nrc.gov

Dated at Honolulu, Hawai'i, February 13, 2007.

DAVID L. HENKIN
Attorney for Intervenor
Concerned Citizens of Honolulu


