
October , 2000

Edward M. Davis, President and CEO
NAC International, Inc.
655 Engineering Drive
Norcross, Georgia 30092

Subject: Requ.est for Additional Information Needed to Assess the Performance of NAC-
NS4FR.

Dear Sir,

This request for additional information (RAI) identifies additional information needed by the U.S.
Nuclear Regulatory Commission (NRC) staff in connection with the review of NAC-NS4FR as a
neutron attenuation shield in transportation casks. The requested information is to be used to supplement
prior information provided by NAC to the NRC.

Each individual RAI describes information needed by the staff and the contractors to complete the
review of NAC-NS4FR as required by (insert appropriate requirement). This request is being issued
per 10 CFR 71.39. For most individual RAls, the request concerns a set of specific documents submitted
by NAC.

There were situations where supporting calculations, data, and information are needed to support
information and claims previously provided by NAC.
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REOUEST FOR ADDITIONAL INFORMATION

NRC Review of Viabilitv of NAC-NS4FR as a Neutron Attenuator in

Transportation Shi~pine Casks

Provide the exact chemical composition of the epoxy resins used in NAC-NS4FR,
including additives (i.e., hindering additives, stabilizers). Use the chemical information
that the supplier provided NAC.

The chemical composition of the monomer (or the ligomer) used is crucial to the physical
properties cf the fmal product (final polymer product in the cast). These physical
properties define how the resin cures.

2. Specify the following:

a. The total dose and dose rate at ambient and operational temperatures to which
NAC-NS4FR is designed.

b. The specific gravity which is for the final polymer.
c. Any solvents that are used, including those that may be used in equipment

cleaning. If solvents are used, identify how they are removed from the process.

Total dose and dose rate are important because of their degradation effects on the
polymer. Ionizing radiation, especially gamma, can increase brittleness, create voids, and
generate gases such as hydrogen. NRC must be able to evaluate the effects of irradiation
against 10 CFR 71.43(d). The specific gravity of the final polymcr that is cured is
important so that degradation effects on density of the material can be measured and
evaluated. The type of solvent used is important because any solvent residues that may
be left from cleaning could impact the quality of the next batch.

3. Identify the ratio, and the basis for the ratio, of the rasin and related chemicals in the
batch.

The basis for the'above ratio is needed to how it was determined and why so that NRC
can better understand the primary objectives of the particular mixture. For example, was
the elimination of voids the primary reason for this ratio?

4. Provide the quality assurance protocol you are following to make certain that the vendors
are supplying you with consistent materials.

The quality of the raw materials being used is an important parameter in the
manufacturing process and in minimizing voids and is therefore necessary to evaluate the
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quality assurance program per 10 CFR 71.37.

5. Identify the combined effects of thermal and radiation impacts on the chemical and
physical stabilities of NAC-NS4FR.

This information was not provided in detail in prior submittals to the NRC. Radiation-
induced degradation will increase at elevated temperatures and affect the rate of weight
loss.

6. Provide your experiment protocols and results showing the combined thermal and
radiation effects on the density, voids, and the shielding parameters of NAC-NS4FR.

This information will assist the NRC in determining what biases may be present in the
testing procedures.

7. Provide the protocols and raw data of the GC-MS results provided in Exhibit 2-1,
Evaluation Test an the Thermal Stability of Resin as Meutron Shielding Materialfor
Sp7ni Fuel Transport Cask, previously submitted to the NRC.

It was mentioned in the referenced document that the GC-MS technique was used to
identify the structures of the thermal-induced released gasses firom NAC-NS4FR sarnples.
NRC needs to know how you interpreted the GC-MS results to reach the conclusion that
water vapor is indeed the main composition of the released gases.
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