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ATTN: Document Control Desk
Director, Division of Fuel Cycle Safety and Safeguards
Office of Nuclear Material Safety and Safeguards
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Louisiana Energy Services, LLC
NRC Docket Number: 70-3103

Subject:

Reference:

Response to NRC Request for Additional Information Related to the
Review of Louisiana Energy Services Supplemental License Amendment
Request, Dated November 4, 2013

1. IN-14-00032-NRC, Request for Additional Information Related to the
Review of Louisiana Energy Services Supplemental License
Amendment Request, Dated November 4, 2013

2. LES-13-00077-NRC, Supplement to License Amendment Request for
Capacity Expansion of URENCO USA Facility (LAR-12-10)

Pursuant to the Reference 1 Request for Additional Information (RAI) regarding the
Reference 2 Supplement to License Amendment Request (LAR), Louisiana Energy
Services, LLC (dba URENCO USA "UUSA") herewith provides the enclosed response.

Enclosure 1 contains response to Requests for additional information.

Should there be any questions, please contact Timothy Knowles, UUSA Licensing and
Performance Assessment Manager, at 575.394.6212.

Respectfully,

JStelen R.^Cowne
Chief Nuclear Officer and Head of Compliance

Enclosures: 1) Response to Request for Additional Information
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cc:

Mike G. Raddatz, Project Manager
U.S. Nuclear Regulatory Commission
Executive Blvd Bldg
Mailstop: EBB2-C40M
Washington, DC 20555-0001

Thomas Grice
Acting Chief, Uranium Enrichment Branch
U.S. Nuclear Regulatory Commission
Executive Blvd Bldg
Mailstop: EBB2-C40M
Washington, DC 20555-0001
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Enclosure I

Response to Request for Additional Information
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Response to Request for Additional Information

In regard to the Supplement to License Amendment Request for Capacity Expansion of URENCO USA
Facility, dated November 4, 2013 and received December 11, 2013, (UUSA, 2014).

RAI 1
The amendment does not identify the origin and the destination sites for the uranium shipments. Identify
the potential origin and destination sites for the uranium shipments, including but not limited to other
URENCO facilities. Update the Supplemental Environmental Report (ER) (UUSA, 2013) accordingly.

UUSA Response

The uranium shipments discussed in section 4.12 of the Supplemental ER are unaffected by the
changes in the LAR 12-10 Supplement. The projected maximum number of shipments in one
year (feed, product and tails), and the origins and destinations are still bounding.

The expected origins and destinations are listed in Supplemental ER, Section 3.2 and table 3.2-1,
see below.

UUSA does not intend to accumulate onsite product mass by receiving full 30b cylinders. The
increase in product mass on site will occur as a result of not shipping cylinders off site. Customer
orders will be filled by URENCO facilities in Europe. When UUSA ships product, the number of
shipments will be within the bounding maximum 235 product shipments a year which was
analyzed and documented in the Supplemental ER.

Therefore, in terms of material transportation the Supplemental ER is bounding for the LAR
Supplement and requires no revision.

Table 3.2-1 Possible Radioactive Material Transportation Routes

Facility Description Estimated

Distance,

km (mi)

UF 6 Conversion Facility Port Hope, Ontario Feed 2,869 (1,782)

UF6 Conversion Facility Metropolis, IL Feed 1,674 (1.040)

Fuel Fabrication Facility Richland, WA Product 2,574 (1,599)

Fuel Fabrication Facility Columbia, SC Product 2,264 (1,406)

Fuel Fabrication Facility Wilmington, NC Product 2,576 (1,600)

Barnwell Disposal Site Barnwell, SC LLW Disposal 2,320 (1,441)

Envirocare of Utah/ Energy Solutions Clive, UT LLW and Mixed Disposal 1,636 (1,016)

GTS Duratek Oak Ridge, TN Waste Processor 1,993 (1,238)

*Depleted UF6 Conversion Facility Paducah, KY Depleted UF6 Disposal 1,670 (1,037)

*While these are not currently operational, they may be so in the future.



RAI 2
The amendment does not provide an estimated number of enriched uranium shipments from other origins
to UUSA and destination sites from UUSA. Specify the number of anticipated yearly shipments to and
from each of the origin and destination sites, including the average number of 30B cylinders per
shipment. Update the Supplemental Environmental Report (ER) (UUSA, 2013) accordingly.

UUSA Response

The uranium shipments discussed in section 4.12 of the Supplemental ER are unaffected by the
changes in the LAR 12-10 Supplement. The projected maximum number of shipments in one
year (feed, product and tails), and the origins and destinations are still bounding.

UUSA does not intend to accumulate onsite product mass by receiving full 30b cylinders. Thus,
there will be no shipments of enriched Uranium to the UUSA facility which require an increased
product mass limit. . The increase in product mass on site will occur as a result of not shipping
cylinders off site. These customer orders will be filled by URENCO facilities in Europe. When
UUSA ships product, the number of shipments will be within the bounding maximum 235 product
shipments a year which was analyzed and documented in the Supplemental ER. This number of
shipments is conservatively based on an average of four 30b cylinders per shipment. Section
4.2.6.2 of the Supplemental ER has been revised to clarify that this is 235 shipments with an
average of 4 cylinders per shipment.

Supplemental ER supporting document, Transportation Analysis, LPES, January 2014, includes
table 3-2, evenly distributes the 235 product shipments to each of the three destinations, see
below. This assumes 78 shipments a year to each of the three facilities. As discussed above,
shipments of enriched material to UUSA are not planned as part of the increased possession
mass; therefore the following table for the Supplemental ER needs no revision for incoming
shipments.

Table 3-2. Distance and Population Density for Truck Routes

Facility Link Type Distance Population Annual Total Population
per Trip Density Shipments Distance within 800 m
[km] (people/km2) _km Buffer Zone

Richland, WA Rural 3,027 6.8 78 237,115 16,467
Suburban 550 379.3 78 43,083 166,892

Urban 168 2,567.50 78 13,160 345,072
Columbia, SC Rural 1,920 11.8 78 150,361 18,120

Suburban 802 427.1 78 62,784 273,857
Urban 122 2,169.10 78 9,565 211,878

Wilmington, NC Rural 2,150 12 78 168,417 20,640

Suburban 848 424 78 66,427 287,642
Urban 125 2,162.20 78 9,792 216,220

RAI 3

Provide the potential maximum number of additional 30B product cylinders to be stored on-site at any one
time and their intended storage configuration (i.e., location in the CRDB and/or on the UBC pads,
arrangement of the 48Y and 30B cylinders within the storage areas, and configuration on how the 30B
cylinders would be stacked) because storage of the 30B product cylinders could cause higher external
exposures to individuals in their vicinity than 48Y cylinders with either natural UF6 or depleted UF6.
Include an explanation of how the "Current occupational health analyses for storage of 48Y cylinders in
the CRDBs and on the UBC pad are bounding for storage of 30B cylinders in the same areas." (quote



from last sentence of Section 4.2). Update the Supplemental Environmental Report (ER) (UUSA, 2013)
accordingly.

UUSA Response - UBC Storage Pad

The potential maximum number of additional 30B product cylinders to be stored on the UBC
Storage Pad is 1,400, which equates to the license product mass limit with the requested
increase. Thus, the total number of cylinders that would be stored at any one time on the UBC
Storage Pad, based on license mass limits, is 29,400 whereof it is assumed that 1,400 cylinders
are filled 30B, 3,000 cylinders are 48Y feed, and 25,000 cylinders are 48Y tails. Based on
criticality safety evaluations, the 30B cylinders are only allowed to be stored in a single stacked
arrangement [NCSE-016, IROFS45]. Figure 1 illustrates an example of a single stacked cylinder
arrangement on the UBC Storage Pad where the smaller cylinders represent 30B's and the larger
cylinders represent 48Y's [Figure 4, CALC-S-001 15].

It has been demonstrated that a 30B product cylinder has the highest contact/near-contact (about
1 ft from the surface) dose rate while the 48Y feed cylinder has the highest non-contact dose rate
[CALC-S-001 43, Rev. 0]. A comparison of the total dose rate (mrem/hr) as a function of distance
from the long side of the cylinder surface of single filled 30B product, 48Y feed, and 48Y tail
cylinders, respectively, demonstrates this fact. Figure 2 illustrates these results, where it can be
noted that the dose rate from the filled 30B product cylinder decline at faster rate (steeper slope)
as a function of distance compared to the 48Y cylinders.

As illustrated in Figure 1, the 30B filled product cylinders will be stored single stacked in a north-
south orientation with its smallest surface (diameter of slightly less than 30 in.) facing the outer
edge of the UBC Storage Pad. The study presented below shows that the 30B cylinder does not
have the highest near-contact dose rate (at the edge of the UBC Storage Pad) compared to the
48Y cylinder in the proposed storage arrangement of UBC Storage Pad.

NORTH

Figure 1 X-Y Cut at Midpoint of Cylinder Row of the Single Stacked Cylinder Arrangement (Figure

4; CALC-S-001 15)
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Figure 2 Total Dose Rate versus Distance from Single Filled Cylinders

Comparisons of dose rate values have been made between various storage combinations of filled
48Y tails cylinders and filled 30B product cylinders. The results presented in Table 1 represents
a single stacked cylinder arrangement with 9 rows of 370 filled 48Y tails cylinders (totaling 3,300
cylinders) and 1 row of 370 filled 30B product cylinders, as shown in Figure 1. The north side
(long side of UBC Storage Pad) represents the edge of the UBC Storage Pad with the outermost
row of 48Y tails cylinders, and the south side (long side of UBC Storage Pad) represents the
edge of the UBC Storage Pad with the outermost row of 30B product cylinders. The detectors
are modeled in MCNP as spheres placed 180 cm above ground with a radius of 150 cm [CALC-
S-00115]. It can be seen from the results that the dose rates are higher on the north side, which
feature the outermost row of 48 filled tails cylinder. Based on these results, it can be concluded
that due to the orientation/placement of the 30B cylinders with respect to the edge of the UBC
Storage Pad as well as the smaller size of the 30B cylinders (as it relates to the increased
distance to the edge of the UBC Storage Pad), the presence of filled 30B product cylinders will
not cause higher external exposures to individuals in the close vicinity.

The same trends are noted in Table 2 and 3, which represents double stacked 48Y cylinders and
triple stacked 48Y cylinders respectively. In both cases the 30B cylinders remain single stacked
as they are only allowed to be stored in a single stacked arrangement as mentioned previously
[NCSE-01 6, IROFS45]. The double stacked arrangement feature 6,600 48Y cylinders and 370
30B cylinders, while the triple stacked arrangement has 9,900 48Y cylinders and 370 30B
cylinders.



As mentioned previously, the total maximum number of cylinders that can be stored at one time
on the expanded UBC Storage Pad is 29,400; 1,400 30B cylinders and 28,000 48Y cylinders
(25,000 tails material and 3000 feed material). This corresponds to a ratio of 30B to 48Y
cylinders stored on the UBC Storage Pad of about 0.05. The ratio of 30B to 48Y cylinder in the
single stacked scenario (Table 1) corresponds to a ratio of 0.11 while the double stack scenario
(Table 2) corresponds to a ratio of about 0.06 and the triple stack scenario represents a ratio of
0.04. Consequently, the results presented herein are representative and indicative of the
proposed expansion of the UBC Storage Pad.

Table 1 Single Stacked Cylinder Arrangement on the UBC Storage Pad*

Neutron Photon Total
DitaceDose Dose Dose

Cylinders from Rate Rate Rate
Edge (mrem/2 (mrem/2 (mrem/2
( 000 hrs) 000 hrs) 000 hrs)

North Side (Long Side)
48Y tails 1.0/0.3 126.3 1 794.3 920.6

South Side (Long Side)
48Y tails +

30B 1.0/0.3 230.2 474.3 704.5
product

48Ytails 1.0/0.3 65.9 217.5 283.5
(only)
30B

product 1.0/0.3 164.2 256.8 421.0
(only)

* Values extracted from Excel file UBCResults.xls from CALC-S-001 15.

Table 2 Double Stacked Cylinder Arrangement on the UBC Storage Pad*

Neutron Photon Total
DitaceDose Dose Dose

Cylinders from Rate Rate Rate
Edge (mrem/2 (mrem/2 (mrem/2

f 000 hrs) 000 hrs) 000 hrs)

North Side (Long Side)

48Y tails 1.0/0.3 177.9 1 1144.1 1322.0

South Side (Long Side)
48Y tails +

30B 1.0/0.3 264.2 639.2 903.4
product
48Y tails 1.0/0.3 92.7 385.8 478.5

(only)

30B
product 1.0/0.3 171.6 253.3 424.9
(only)

* Values extracted from Excel file UBCResults.xls from CALC-S-001 15.



Table 3 Triple Stacked Cylinder Arrangement on the UBC Storage Pad*

Neutron Photon Total
Dsac Dose Dose Dose

Cylinders from Rate Rate Rate

(ft/in) (mrem/2 (mrem/2 (mrem/2
000 hrs) 000 hrs) 000 hrs)

North Side (Long Side)

48Y tails 1.0/0.3 226.0 [ 1577.9 1803.9

South Side (Long Side)
48Y tails +

30B 1.0/0.3 293.0 803.8 1096.8
product

48Ytails 1.0/0.3 112.9 545.3 658.2
(only)
30B

product 1.0/0.3 180.1 258.5 438.6
(only) I I

* Values extracted from Excel file UBCResults.xls from CALC-S-001 15.

The current occupational health analyses for storage of 48Y cylinders on the UBC Storage Pad
are based on a separate calculations which models a triple stacked storage arrangement of
25,370 filled 48Y feed cylinders [CALC-S-001 41, Rev. 1]. As the proposed expansion of the UBC
Storage Pad feature 29,400 cylinders (1,400 30B, 3,000 48Y feed, and 25,000 48Y tails
cylinders), an estimation of the dose 'equivalent' between the various cylinders have been
performed to confirm that the dose rate calculation for triple storage arrangement of 25,370 filled
48Y feed cylinders is bounding of the 29,400 30B/48Y cylinder storage scenario.

First, when comparing the dose rates between 48Y feed cylinders [Table 14, CALC-S-001 41,
Rev. 1] and 48Y tails cylinders [Table 12, CALC-S-001 41, Rev. 1] from the long side of the UBC
Storage Pad, it was noted that the 48Y feed cylinder have about 10% higher dose rates.
Therefore, the dose equivalents from 90% 48Y feed cylinders is roughly the same as 100% 48Y
tails cylinders; that is, 25,000 48Y tails cylinders is the equivalent to 22,500 (0.9* 25,000) 48Y
feed cylinders.

Second, based on the dose rate evaluation presented in Tables 2 and 3 (whose 30B to 48Y
cylinder ratios are representative of that of the proposed expansion), the dose equivalents from
the 30B product cylinders can be estimated to be abut 35% less of that of a 48Y tails cylinder,
i.e., 910 (1,400*0.65) cylinders. This translated to the equivalent of 819 (0.9*910) 48Y feed
cylinders. Consequently, the maximum potential storage of 29,400 cylinders, consisting of 1,400
30B filled product cylinders, 3,000 48Y feed cylinders, and 25,000 48Y tails cylinders, can be
considered the dose 'equivalent' of 26,319 48Y feed cylinders (819+3,000+22,500). This is about
3-4% more 48Y feed cylinders than what was considered in the previously performed dose rate
evaluation, based on a triple storage arrangement of 25,370 filled 48Y feed cylinders [CALC-S-
00141, Rev. 1]. However, this small increase in 48Y feed cylinders falls within the dose rate



uncertainties associated with the Monte Carlo calculation and is therefore considered a
representative analyses of the proposed expansion.

UUSA Response - CRDB

There are no plans for long term storage of 30B filled cylinders in the CRDB. Even so,
conservative calculations have been performed for a triple stacked arrangement of 48Y feed
cylinders. The 48Y feed cylinders are bounding of 30B product cylinders at about 3 ft from the
surface based on dose rate comparisons of the long side of the cylinders [CALC-S-00143, Rev.
0]. Any cylinder storage in the CRDB will feature a horizontal orientation with the small/disc
shaped side facing any nearby personnel. Therefore, the calculations that have been performed
for 48Y feed storage in the CRDB are considered bounding of any future storage due to the
numerous cylinders and array configurations that was evaluated [CALC-S-001 43, Rev. 0]. In
addition, no storage of 30B product cylinders is being considered, as stated previously.

Based on the summary provided, no revision to the Supplemental ER is required.

RAI 4
Provide the expected incremental increase in average annual worker doses due to the performance of the
gamma spectrometer and mass spectrometer examinations for the items relied on for safety (IROFS) of
IROFS53a and IROFS53b.

UUSA Response

As reported in the LAR 12-10 Supplement:

Operationally, the rate of feed cylinder use, with the re-feed design, is higher than a non-
re-feed design. The increased rate of feed will result in a small incremental increase in the
exposure to operations personnel due to an increase in the number of feed cylinder
connect and disconnect operations. Based on these additional cylinder operations, the
UUSA Radiation Protection department estimates, on average, an additional 18 mrerm/year
per person for a total dose of 88 mrem/year per person for operations personnel. The
Logistic cylinder handlers would receive, on average, an additional 30 mrem/year per
person for a total of 150 mrem/year per person. In both cases, this additional exposure still
results in individual annual exposures that are well below the UUSA administrative limit of
500 mrem/year per person and significantly below the occupational dose limits for adults, 5
rem/year, cited in 10 CFR 20.1201.

In consideration of the analysis required for implementation of the IROFS, the UUSA
Radiation Protection department has conservatively estimated that there will be an additional
exposure of 200 mrem/year for this operation. This equates to an average additional dose of
4 mrem/year per person for a total of 92 mrem/year per person. This dose is still well below
the UUSA administrative limit of 500 mrem/year per person and is significantly below the
occupational dose limit for adults, 5 rem/year, cited in 10 CFR 20.1201.

This dose is conservative and will be monitored and adjusted in accordance with UUSA's As
Low As Reasonably Achievable policy. No changes to the Supplemental ER are required.


