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February 21, 2014
ES/NRC 14-005
Docket No. 71-9168
TAC No. L24876

ATTN: Document Control Desk
Director, Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: Response to Request for Additional Information for the Model No. 8-120B
Package, Docket No. 71-9168

Reference: Letter from P. Saverot (NRC) to S. Sisley (EnergySolutions), "Request for
Additional Information for the Model No. 8-120B Package, Docket No. 71-9168,"
February 11, 2014.

Dear Sir or Madam:

In the referenced letter, NRC requested that EnergySolutions (ES) provide additional information
needed for NRC staff to complete their review of the request for authorization to ship activated
metals from the Zion decommissioning project using the Model No. 8-120B package. ES hereby
provides the additional information requested by NRC in the referenced letter, as described in
Enclosure 1. Should you or any member of your staff have questions, please contact the
undersigned at (408) 558-3509.

Sincerely,

SteveE.Ssy
Cask Licensing Manager
EnergySolutions

Enclosure:
1) Responses to Request for Additional Information.

cc w/ enclosure:
Mr. Pierre Saverot, Division of Spent Fuel Storage and Transportation
Mr. Dan Shrum, EnergySolutions
Mr. Mike Wiskerchen, ZionSolutions

2105 South Bascom Ave., Suite 230 . Campbell, California 95008
408.558.3500 • Fax 408.558.3518 • www.energysolutions.com



ES/NRC 14-005, Enclosure I Docket No. 71-9168
Responses to Request for Additional Information

The responses to the NRC Request for Additional Information (RAI) associated with the
EnergySolutions request for authorization to ship activated metals from the Zion
decommissioning project using the Model No. 8-120B package are provided herein. Each RAI
question, shown in italics, is followed by the ES response.

1. Provide the comprehensive measurement procedure used for the 8-120B shipments

performed under this letter authorization.

Staff needs to ensure that the measurement procedure is comprehensive in lieu of a shielding

analysis on the activated metal payload. An example of a measurement procedure that the

NRC accepted on an interim basis in lieu of calculation is discussed in the safety evaluation

report on Revision No. 6 to the RH-TRU 72-B package (ADAMS Accession No.

ML 111710724), and RH-TRAMPAC, Revision No. 1 (ADAMS Accession No.

ML11111A032).

This information is needed to determine compliance with 10 CFR 71.47

Response:

The 8-120B Cask Survey Protocol for ZionSolutions, subject to this authorization request,
is included in Attachment 1.

2. Provide additional information on the activated metal content that is to be shipped.

The applicant submitted a letter that states that "because of the large sizes of items, their

large mass, and their mechanical stability, significant movement of items during shipment is

not credible; therefore pre-shipment measurements are indicative of dose rate levels during

and after shipment. " Although the staff agrees in principle that a payload meeting this

description could, in lieu of analysis, demonstrate compliance with 10 CFR 71.4 7 and

possibly 10 CFR 71.51(a)(2) dose rates, the specific request from the applicant is only for
"activated metal. " The applicant needs to provide a more specific description of this

material, such as the types of metal items that are to be shipped and the types of metal the

items are made of so that the staff can authorize the appropriate contents for shipment.

This information is needed to determine compliance with 10 CFR 71.47 and 10 CFR

71.51(a) (2).

Response:

The payload items subject to this authorization request are Zion reactor decommissioning
waste, including:

1



ES/NRC 14-005, Enclosure I Docket No. 71-9168
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* Core Barrel Sections: Curved plate sections of Type 304 stainless steel that largely
fill the Liner cavity, approximately 2-5/8" thick by 59" high, with a chord length of

approximately 36".

* Thermal Shield Sections: Curved plate sections of Type 304 stainless steel that
largely fill the Liner cavity, approximately 2-7/8" thick by 59" high, with a chord
length of approximately 36".

" Upper Core Plate Items: Type 304 stainless steel tube stubs, 6" diameter,
approximately 10-12" long.

3. Provide additional information on "cribbing."

The applicant states that "cribbing" will be used to minimize shifting of items during
shipping. Any item used to provide shoring to the extent that it ensures regulatory dose rates
are met are considered as performing a safety finction and require review and approval
from NRC staff Since this component is not being reviewed and approved by the NRC staff,
the applicant needs to provide additional information on this "cribbing " and how its failure
under normal and accident conditions would not allow external dose rates to increase
beyond regulatory limits.

This information is needed to determine compliance with 10 CFR 71.47 and 10 CFR
71.51(a)(2).

Response:

Because good ALARA practices dictate that the higher specific-activity sections are
placed on the inside, shielded by cooler pieces, there is a theoretical possibility that gross
movement during transport could result in the hotter pieces being exposed more directly
to the cask walls, thus increasing the cask exterior dose rates above their pre-shipment
values. The main function of the cribbing is to provide mechanical stability so that loads
which do not lock themselves mechanically into the liner cavity (i.e., partially filled
loads, or those that are otherwise not "self-nesting") are restrained from shifting
excessively under normal transport loads/vibration conditions. Mechanically blocking
loads to prevent load-shifting is a common transportation safety measure not related to
shielding. In this case, the cribbing provides additional assurance, beyond the large sizes
of the plates themselves, that load-shifting will be minimized.

The cribbing is in the form of stabilizers which are adjustable steel-beam H-frames with
downward-facing rods. These stabilizer assemblies are lowered over the payload items
such that the rods create a sort of upside down dishwasher rack arrangement that prevents
excessive lateral motion. The payload items are very large curved plates weighing
thousands of pounds: typically four plates for a load in which cribbing would be used.
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The stabilizers keep these plates from rocking back and forth during shipping and are
hence designed to serve under NCT conditions.

For economical reasons, the plates are cut as large as possible to fit snugly in the liner,
with the hotter core barrel sections sandwiched between the cooler thermal shield sections
when possible for ALARA purposes. Due to the radii of the waste sections, there is not
complete coverage of the hotter plates; some always "show through" to the top, bottom,
or sides of the package, much like the "filling" in a sandwich shows. At these locations,
we would expect to see the most limiting pre-shipment survey readings. Because the
hotter plates always "show through" and drive the limiting pre-shipment dose rate
measurements, and since the small amounts of movement cannot result in large geometric
changes in the payload configuration, it is not credible that cask external dose rates can
change appreciably as a result of NCT. The cribbing would most likely fail during HAC
conditions, but, again, the large plates cannot rearrange themselves enough to
significantly change the exterior dose rates, especially considering the higher accident
limits.

4. Provide additional information on the waste liners

The applicant states that they are crediting the waste liners used in the activated metal
shipments as additional shielding. Package components required to meet regulatory dose
rate limits are considered a safety component and require review and approval from NRC
staff Since this component is not being reviewed and approved by NRC staff the applicant
needs to provide additional information on these liners and how the failure under normal
and accident conditions would not allow external dose rates to increase beyond regulatory

limits.

This information is needed to determine compliance with 10 CFR 71.47 and 10 CFR

71.51(a)(2).

Response:

The subject shipments will be made in a Zion 8-120B Liner and Overpack. The
Overpack is an open-topped shell constructed from thin-gage carbon steel. The Liner is
inserted into the Overpack; it is a closed-topped vessel constructed from 1-inch thick
carbon steel on the sides, top, and bottom. The bottom is welded to the sides, and the lid
is secured to the shell assembly using eight ½" diameter bolts. There are five 2 1/2"
diameter holes in the bottom plate provided for drainage while removing the Liner from
the pool. The holes are covered by 20-mesh screen to restrict migration of smaller
particles into the Overpack. The Liner/Overpack assembly has a nominal exterior height
of 75.5" and OD of 59.5", therefore the assembly fits snugly into the 8-120-B cavity with
a small allowance for insertion clearances between the Liner/Overpack assembly and
Cask interior walls.
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Because the Liner is present when the pre-shipment measurements are taken, its shielding
is effectively credited by the proposed approach. There are no NCT or HAC conditions
that would cause the Liner to vanish or move significantly in relation to the radioactive
sources; however the effects of weld failures in the Liner body or failure of the Liner
bolted closure are considered. Because of the relatively low accelerations under NCT,
gross failures of the Liner are not credible, and so dose rates exceeding the requirements
of 10 CFR 71.47 are not credible. The Liner has not been demonstrated to withstand
HAC, so the consequences of what might occur under HAC are considered. Since the
Liner is unrestrained, HAC accelerations in the radial direction would be unlikely to
cause significant damage to the liner because it is backed by the much more rigid cask
wall. The most likely Liner failure resulting from HAC would be in the bolted closure at
the top end or in the weld between the liner shell and bottom plate under the HAC top or
bottom end free drops. At worst, Liner failures at the top or bottom end would expose
gaps of a few inches. At these locations, there would be 1" less of steel shielding
thickness than was present during the pre-shipment measurements. This is not enough to
cause the HAC dose rates to exceed the limits of 10 CFR 71.51 (a)(2) for the following
reason. The safety analyses show that, for distributed Co-60 sources like activated steel,
there is a factor of 5 difference between the limiting y/sec.g for the NCT and HAC cases.
The 1" steel liner Liner provides approximately a factor of 2.7 attenuation for Co-60
gammas, so even if a shipment measured at the 200 mrem/hr NCT surface limit and the
entire Liner was assumed to vanish, there would still be margin of approximately 1.8 (=
5/2.7) to the HAC dose rate limits.

5. Discuss loose contamination

The applicant should discuss if loose contamination is present and what the allowable limits
are. Loose contamination can relocate within the cask during transport and cause dose rate
profiles to change during transport.

This information is needed to determine compliance with 10 CFR 71.47 and 10 CFR
71.51(a) (2).

Response:

Loose contamination is present on the subject waste. Because the subject waste has a
small surface-area-to-volume ratio, small ratio of CRUD activity to base metal activity
and relatively low absolute levels of contamination, CRUD is not a significant contributor
for the subject shipments. EnergySolutions has evaluated CRUD in preparation for the
upcoming license amendment request for activated steel shipments. The CRUD
evaluations will limit loose CRUD to a specific Ci limit. The proposed Ci limit for
CRUD bounds the amount of CRUD in the subject Zion shipments. Also, the cask
exterior dose rate contributions from CRUD at the proposed Ci limit are smaller than the
additional 10% measurement margin discussed below in Response #6. Thus, we can
conclude that CRUD contributions will not cause dose rate profiles to change
significantly during transport, or cause any dose rate limits to be exceeded.
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6. Justify the measurement uncertainty.

The applicant states that "A 10% margin shall be applied to measured dose rates for
conservatism to account for measurement and other uncertainties." The applicant should
justify this value and the other uncertainties accounted for with this margin as the
measurement uncertainty by itself can be in the range of 10%.

This information is needed to determine compliance with 10 CFR 71.47 and 10 CFR

71.51(a)(2).

Response:

Approved instrumentation calibration procedures on the project assure that the
measurement accuracy is within 10%. A meter-stick is used as a reference when making
off-surface measurements, which assures that there is no significant amount of additional
uncertainty due to the physical location of the detector in relation to the surface. The
meter has a digital readout and multiple range settings, so reading uncertainty is not
significant. Applying the additional commitment of 10% margin to the measurement
uncertainty of 10% makes the overall margin 20%, as indicated in the attached procedure.
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Attachment 1

8-120B Cask Survey Protocol for ZionSolutions

1. Requirements

a. Radiation Dose Rates: Radiation dose rates for the 8-120B Cask shall comply with 10
CFR 71.47(b). The external radiation dose rates of the 8-120B Cask shall be <200
mRlhr at the surface and •10 mR/hour at 2-meters from the vertical planes projected by
the outer edges of the vehicle under normal conditions of transport (NCT). In addition,
with respect to any normally occupied space (i.e., the cab of the trailer shipping the 8-
120B Cask), the radiation dose rate shall be either <2 mR/hour or the personnel who are
in such an occupied space shall wear radiation dosimetry devices.

b. Contamination Levels: Contamination levels on the exterior of the 8-120B Cask are
required to meet 49CFR173.443 (Table 9) limits, but shall be verified to meet
ZionSolutions external contamination limits of <1000 dpm/1OOcm2 beta-gamma and
<220 dpm/1 00cm2 alpha as measured by a smear survey of the exterior of the cask,
trailer, and tractor trailer.

2. Methods of Compliance and Verification:

a. Compliance for Normal Conditions of Transport (NCT)

i. Compliance with the regulatory radiation dose rate requirements for NCT shall be
ensured by actual package surveys after each payload is loaded and the package
(i.e., liner/overpack, inner vessel, and outer cask) is assembled.

ii. Radiation dose rates shall be obtained through measurement of all external surfaces
of the package, 1-meter (TI), and 2-meters from the vertical planes projected by the
outer edges of the vehicle. Gamma dose rate measurements must be performed
using instruments appropriately selected and calibrated for the package contents
and also use of verified 1 and 2-meter sticks to verify distances to the package and
plane. Dose rate survey instruments shall be maintained and calibrated at least
annually in accordance with national standards (e.g., American National Standards
Institute [ANSI]-N323A) and instrument response checks are performed daily or as
required by procedure.

iii. Gamma survey instruments are designed to detect these respective radiations by
interaction of these radiations with a carefully selected medium. The survey
instruments will be of the "small diameter" GM probe type. For example, the MGP
Telepole for gamma dose rates which are hard to reach on an 8-120B Cask.

iv. ZionSolutions practices associated with performance of the dose rate surveys for the
8-120B Cask are the same as those used to perform radiological surveys for other
radioactive U.S. Department of Transportation shipments in accordance with 49
CFR 173 and applicable national standards.
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b. Surface Dose Rates:

i. Ensure that all instruments used to perform the surveys are calibrated, response
checked, and in proper working order.

ii. Perform gamma rate surveys by scanning all external surfaces of the package
(front, back, top, bottom, driver side, and passenger side, as shown in Figure 1).
Surface dose rate surveys shall be performed by slowly moving the probe at a rate
compatible with the detector response capability (e.g., 1 to 2 inches per second)
over the package surfaces. Record highest individual survey results for each
surface on the Dose Rate Survey Form shown in Attachment 1. For each surface,
record the highest dose rate on Attachment 1. Attachment 1 may be reformatted so
long as equivalent information is recorded.

iii. Review the dose rates recorded in Step 2.b.ii to determine the highest total dose
rate and record on Attachment 1.

iv. Determine and document compliance with the <160 mR/hr limit (80% of limit of 200
mR/hr) at the surface of the package on Attachment 1.

c. One Meter Dose Rate Survey - Transport Index Survey

i. Ensure that all instruments used to perform the surveys are calibrated, response
checked, and in proper working order.

ii. Perform gamma and dose rate surveys by scanning at 1-meter from the surface
(package) of the 8-120B Cask (front, back, driver side, and passenger side, as
shown in Figure 1). One-meter dose rate surveys shall be performed by slowly
moving the probe at a rate compatible with the detector response capability (e.g., 1
to 2 inches per second) over the 1-meter locations. Record highest individual survey
results for each 1-meter location on the Dose Rate Survey Form shown in
Attachment 1. For each 1-meter surface, sum the two values to determine and
record the total dose rate on Attachment 1.

iii. Review the dose rates recorded in Step 2.c.ii to determine the highest 1-meter dose
rate and record on Attachment 1.

iv. Determine and document the highest dose rates 1-meter from the vertical planes
projected by the outer edges of the vehicle on Attachment 1.

d. Two Meter Dose Rate Surveys

i. Ensure that all instruments used to perform the surveys are calibrated, response
checked, and in proper working order.

ii. Perform gamma dose rate surveys by scanning at 2-meters from the vertical planes
projected by the outer edges of the vehicle (front, back, driver side, and passenger
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side, as shown in Figure 1). Two-meter dose rate surveys shall be performed by
slowly moving the probe at a rate compatible with the detector response capability
(e.g., 1 to 2 inches per second) over the 2-meter locations. Note: For operational
convenience, the 2-meter dose rate measurements can be taken at locations closer
to the package than the planes shown in Figure 1. Record highest individual survey
results for each 2-meter locations on the Dose Rate Survey Form shown in
Attachment 1. For each 2-meter survey location record the highest dose rate
identified during the survey on Attachment 1.

iii. Review the dose rates recorded in Step 2.d.ii to determine the highest total dose
rate and record on Attachment 1.

iv. Determine and document compliance with the <8 mR/hr limit (80% of limit of 10
mR/hr) at 2-meters from the vertical planes projected by the outer edges of the
vehicle on Attachment 1.

e. Normally Occupied Space Surveys

i. Perform a gamma dose rate survey by scanning the normally occupied space and
determine compliance with the <1.6 mR/hr limit (80% of limit of 2 mR/hr), and ensure
that the personnel who are in such an occupied space wear radiation dosimetry
devices.

f. Contamination Surveys of Cask, Trailer, and Cab

i Using a standard "Tech Smear", perform at least 5-10 smears of the cask, 5-10
smears of the trailer, and 5-10 smears of the cab, wheels, and body of the tractor.

1. Ensure that all instruments used to count the smears are calibrated, response
checked, and in proper working order.

2. Count each smear for alpha and beta-gamma contamination using standard
counting equipment that will meet the following: <1000 dpm/100cm 2 (beta-
gamma) and <220 dpm/1OOcm 2 (alpha).

3. Review the total contamination recorded in Step 2.f.i to determine the highest
contamination level (for both alpha and beta-gamma), and record on
Attachment 1.
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Attachment 1 - Dose Rate and Contamination Survey Form

Shipment Number: Cask Serial Number:

To be completed by the Radioactive/Hazardous Waste Shipper or designee for each package:

Step Activity

2.b.ii, 2.c.ii, and 2.d.ii Record highest individual survey results from gamma dose rate surveys (see Figure 1).
Record the highest dose rates identified.

Highest Individual Gamma (mR/hr)
Dose Ratemeasurement Surface of Package 1-Meter from Package 2-Meter from Plane

Front

Back

Driver Side

Passenger Side

Top N/A N/A

Bottom N/A N/A

Step Activity
2.b.iii, 2.c.iii, and Select the highest total dose rates (from values recorded in Steps 2.b.ii, 2.c.ii, and 2.d.ii,

2.d.iii and record below.
Determine compliance with the dose rate limits of<160 mR/hr (80% limit of 200 mRihr)

2.b.iv, 2.c.iv, and on the external surface of the package and <8 mR/hr (80% of limit of 10 mR/hr) at any
2.d.iv point 2-meters from the vertical planes projected by the outer edges of the vehicle. Also

record the highest 1-meter dose rate identified for the Transport Index.
Highest Total Dose Dose Rate Limit
Rate Measurement (mR/hr) (mR/hr)

Surface _160 (80% of limit of 200)

1-Meter N/A
(from Package)

2-Meter <8 (80% of limit of 10)
(from Plane)

Occupied Space <1.6 (80% of limit of 2)

Highest Highest Beta- Highest Limit Limit
Contamination Gamma Alpha Beta-Gamma Alpha
Measurement

Cask <1000 dpm/100cm 2  <220 dpm/1OOcm 2

Trailer •1000 dpm/100cm 2  <220 dpm/100cm 2

Cab <1000 dpm/100cm 2  <220 dpm/100cm 2

I certify that the above data meets the dose rate requirements specified in Steps 2a through 2f of the
8-120B Cask Survey Protocol.

Hazardous Waste Shipper or Designee Date

Waste Operations Manager or Designee Date

9



ES/NRC 14-005, Enclosure I
Responses to Request for Additional Information

Docket No. 71-9168

Figure 1
Cask Vehicle - Surface Measurement Survey Points - Radiation and Contamination

Conveyance Survey Points

Package Survey Points

CGlmn
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