_ Department.of Energy
Office of Legacy Management

NOV 0 4 2009

Mr. Richard Chang

U.S. Nuclear Regulatory Commission
Mail Stop T8 F5

Washington, DC 20555-0001

Subject: Alternate Concentration Limits Exceeded at the Shirley Basin South, Wyoming,
Disposal Site

Dear Mr. Chang:

Analytical results were recently validated for the U.S. Department of Energy (DOE) annual

groundwater sampling event conducted at the Shirley Basin South, Wyoming, disposal site in

July 2009. Results indicated continued radium-228 concentrations above the alternate

concentration limit (ACL) in two wells. Radium-228 concentrations in these wells have

exceeded the ACL since DOE acquired management of the site in 2005. The wells of concern

are 54-SC, reportedly completed in the upper sand unit of the Tertiary Wind River Formation,
“and 5-DC, which is completed in the middle sand unit of the same formation. These umts
_contain the uppermost aquifers at the site.

The well completion information for 54-SC was unclear, so a down-hole video camera was used
in 2008 to determine actual construction characteristics of that well. It was determined that the
well is continuously screened through both the upper sand and middle sand units. To avoid
potential cross-contamination of the two aquifers, DOE plans to decommission 54-SC in 2010
unless the U.S. Nuclear Regulatory Commission (NRC) directs otherwise.

‘Although uranium is present in both units, the main ore body at the site was in the middle sand
unit. As addressed in the draft revised Long-Term Surveillance Plan (LTSP) pending NRC
concurrence, it appears that the elevated radium-228 concentrations are due to natural thorium in
the uranium ore-bearing formation in which the wells are completed, and that the results are not
attributable to leakage of disposal cell contents.

DOE installed six new monitor wells at the site in fall 2008 to provide a better understanding of
the site groundwater characteristics (see enclosed figure). The new wells were completed in both
aquifers down-gradient of the cell (three in each aquifer), and were sited in predicted flow paths
based on groundwater modeling conducted by the former licensee. New well 101-SC, completed
in the upper sand unit, was constructed near 54-SC as a replacement for that well. It was dry
after completion in fall 2008 and at the time of the 2009 sampling event. Apparently, the upper
sand aquifer, which was dewatered near the disposal cell during remediation activities, has not
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recovered in this area. This information suggests that sample results from 54-SC are likely
representative of the middle sand aquifer.

One of the new middle sand aquifer wells, 110-DC, had a radium-226 concentration of

172 picocurries per liter-(pCi/L) during the 2009 sampling event which exceeds the ACL of

91.3 pCi/L. Last fall, when the well was sampled for the first time, the radium-226 concentration
was 43 pCi/L. This well is located near the site property boundary, approximately 2,900 feet
down-gradient of the disposal cell. It is unlikely that the elevated concentration can be attributed
to leakage of cell contents because of the well’s distance from the cell and because the maximum
" radium-226 concentration for the two middle sand aquifer point-of-compliance wells located
immediately down-gradient of the cell (5-DC and 19-DC) was 12.8 pCi/L.. The cause for the
elevated result is under investigation.

In accordance with the LTSP, DOE is hereby notifying NRC of this radium-226 result that
exceeds an ACL. The Wyoming Department of Environmental Quality (WDEQ) will be notified

via copy of this letter. Also in compliance with the LTSP, DOE will conduct confirmatory
sampling of well 110-DC this fall and report the results to NRC and WDEQ.

Please call me at (720) 377-9682 if you have any questions.

Sincerely, .
Scott R. Surovchak
2009.11.02 16:23:59
-07'00'

Scott R. Surovchak

Site Manager

Enclosure

cc w/enclosure:

K. Frederick, WDEQ

M. Thiesse, WDEQ

R. Bush, DOE-LM

T. Pauling, DOE-LM
File: SBS 410.02 (Roberts)
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