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On December 14, 1990, the U.S. Department of Energy (DOE)
transmitted its responses to objections, comments, and questions
presented in the U.S. Nuclear Regulatory Commission's (NRC) SCA
(Reference 1). The NRC staff evaluated these responses, closing
some of the items and creating open items of the remainder
(Reference 2). The open item identified above has been addressed
through actions and progress in the program.

Questions 37 asks what is the basis for the 10-cm free-fall? Is
this criterion based on the damage to the canister and/or its
contents?

DOE's basis for resolution is to acknowledge that the 10-cm drop
criterion is obsolete. This criterion was intended for use with
the thin-walled, borehole-emplaced Site Characterization Plan
design. The current waste package design calls for larger,
thicker-walled, multibarrier waste packages that will be emplaced
horizontally in drifts. DOE plans to postulate an appropriate
drop scenario and demonstrate that the consequences of such an
event are acceptable. The potential damage to the contents of
the waste package will be evaluated. No containment breach is
anticipated as a result of the drop tests.

DOE believes that the supplemental response provided in the
enclosure is sufficient to resolve SCA Question 37. DOE requests
that the NRC provide confirmation that the response is adequate.
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If you have any questions, please contact Thomas W. Bjerstedt at
(702) 794-7590.

Stephan J. Brocoum
Assistant Manager for

AMSL:TWB-891 Suitability and Licensing

Enclosure:
Administrative Record for

SCA Question 37
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SCA Question 37 and Initial DOE Response (12/14/90)

NRC Evaluation of Initial DOE Response (7/31/91)

DOE Supplemental Response to NRC Question 37
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Section 8.3.4.2.G. Waste package fabrication and handling before emplacement.
Design goal for handling. p. 8.3.4.2-30 para. 9.

QUESTION 37

One of the design goals (2) to avoid damage from handling that affects
performance is not to emplace any container that is subjected to an impact
load equivalent to a free-fall of 10-cm or more during handling.

What is the basis for the 10-cm free-fall acceptance criterion? Is this
criterion based on the damage to the canister and/or its contents?

BASIS

o Damage will be a function of several factors including: container
material and thickness, package weight, location of impact, and rigidity of
the surface upon which it falls.

o Calculations and/or test results were not provided which would establish
10-au as conservative3 for all anticipated container drop scenarios.

o Internal and/or external damage may affect waste package container
performance.

o It would be impractical to verify the equivalent free-fall distance after
an accidental drop.

RECOMMEDATIONS

o The 10-cm free-fall acceptance criterion should be based on appropriate
testing and assessment of external and internal damage to the canister and/or
its contents.

o Techniques to be used for determining the suitability/unsuitability of a
canister for emplacement after a drop should be provided.

o Plans should be provided for testing that will be performed in
establishing the free-fall acceptance criterion.

RESPONSE

The 10-cm is an estimate from conceptual design analysis. Further development
of this parameter will await detailed designs and will be incorporated in the
Waste Package Design Requirements document.
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Section 8.3.4.2.G. Waste package fabrication and handling before emplacement.
Design goal for handling. p. 8.3.4.2-30 para. 9

SCA QUESTION 37

One of the design goals (#2) to avoid damage from handling that affects
performance is not to emplace any container that is subjected to an impact load
equivalent to a free-fall of 10-cm or more during handling.

What is the basis for the 10-cm free-fall acceptance criterion? Is this
criterion based on the damage to the canister and/or its contents?

EVALUATION OF DOE RESPONSE

o DOE does not provide the basis for the 10 cm free-fall acceptance
criterion, but indicates that further development of this criterion will
await detailed designs.

o DOE does not describe any techniques that might be used to determine the
suitability or unsuitability of a container in the event of a container
drop.

a The NRC staff considers this question open.



DOE Supplemental Response

The DOE believes that the 10-cm free-fall acceptance criterion is
moot. The early criterion was related to the Site
Characterization Plan design, which anticipated
borehole-emplacement mode. A new criterion is being developed
based upon credible accidents involving the current waste package
design.

The DOE has issued the Engineered Barrier Design Requirements
Document (EBDRD), YMP/CM-0024 (letter, Shelor to Holonich, dated
April 5, 1994), which replaced the draft Waste Package Design
Requirements Document. Several sections of the EBDRD refer to
the ability of the waste package to withstand normal operation
and credible accidents. Under Waste Package Subsystem
Requirements, Section 3.7.1.H, it states that "The waste package
shall contribute to limiting the dispersal of radioactive waste
materials in the event of accidents or other dynamic events."
Similar language is found for the container under Section
3.7.1.2.A. The Waste Acceptance System Requirements Document,
DOE-RW-0351 Rev. 1, Section 3.7.1.2.1.2.14, states that canisters
containing HLW glass "shall be capable of withstanding a drop of
7 meters onto a flat, essentially unyielding surface without
breaching or dispersing radionuclides."

Drop testing of glass canisters by Pacific Northwest Laboratories
has shown that the canisters can survive such a drop without
breaching and that the amount of damage to the glass is small.
No such data exists for drop testing of spent fuel in canisters,
although considerable data exists for the drop testing of spent
fuel shipping casks to meet 10 CFR Part 71 requirements. This
testing has shown that the casks will survive drops, fire and
immersion without damage to the cask that could release
radioactivity.

The 10-cm drop criterion was intended for use with the
thin-walled, borehole-emplaced SCP design. The current waste
package design calls for larger, thicker-walled, multi-barrier
waste packages that will be emplaced horizontally in drifts. To
determine the suitability or unsuitability of the container in
the event of a container drop, DOE plans to postulate an
appropriate drop scenario and demonstrate that the consequences
of such an event are acceptable. The potential damage to the
contents of the waste package will be evaluated. No containment
breach is anticipated as a result of these drops.

In support of this change, the DOE has initiated a computer
analysis to determine the stresses and strains induced in waste
packages containing spent fuel as a result of a drop. This
analysis is being performed using a finite element code. Two
cases are being analyzed as part of the design basis: a two-meter
horizontal drop onto a flat, essentially unyielding surface; and
a slap down onto a flat, essentially unyielding surface. The
two-meter drop represents the distance that the waste package



c6ui drop as a result of transport from the surface facility to
its emplacement position. It represents the highest lift of one
waste package over and above another waste package. The slap
down drop represents the tipping of the waste package, after
loading and lid closure, from the vertical position to the
horizontal position in the handling facility. The potential
damage to the contents of the waste package will be evaluated;
however, the waste packages are not expected to breach or
disperse radionuclides as a result of these drops. The potential
damage to multi-purpose canisters containing spent fuel as a
result of a drop during unloading will also be determined.


