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On January 5, 2016 during a telephone discussion with Thomas Gieck, (Umetco Minerals
 Corporation Remediation Leader for the Umetco Gas Hills site) about the Umetco’s
 responses to the NRC staff’s comments on the annual report for the Gas Hills uranium site,
 NRC staff questioned the reference cited in the report for the target values for chloride and
 sulfate and the statement that resampling would not be conducted at the model validation
 wells.  In response to this discussion, Umetco submitted the following on January 6, 2016. 
 The letters cited in the response below are at ML 14037A430, ML14037A428, and
 ML13263A017 and are publically available.
 
From: Gieck, Tom (TE) [mailto:gieckte@dow.com] 
Sent: Wednesday, January 06, 2016 4:39 PM
To: Orlando, Dominick <Dominick.Orlando@nrc.gov>
Subject: [External_Sender] Umetco - Gas Hills
 
Nick,
 
In regards to your questions on Umetco’s response to Comment 3 in the letter dated
 December 29, 2015.  We have reviewed and offer the following or rather our understanding:

1.      The results were compared to September target level concentrations derived from the
 figures in the December 2011 revision of Attachment M-1, Target Level Derivation and
 Model Validation Approach for Chloride and Sulfate, in Appendix M, Groundwater
 Monitoring Plan to ensure no unexpected changes had occurred.

This was a typo. It was meant to say October, however to be clear, this is the October 2011
 revision of Appendix M which incorporates the January 2004 revision of Attachment M-1. It
 should more correctly have said “…from the figures in Attachment M-1, Target Level
 Derivation and Model Validation Approach for Chloride and Sulfate, of the October 2011
 revision of Appendix M, Groundwater Monitoring Plan …”

2.      The [model validation] well will not be resampled as required by Appendix M, since ACL
 constituent sampling is being performed which represents a more rigorous approach
 than using chloride and sulfate as proxies for the ACL constituents.

At the end of Umetco’s letter of September 18, 2013, Umetco stated “Furthermore, Umetco
 believes the intent of this additional sampling negates the need to resample model validation
 wells that exceed the chloride and sulfate model-predicted target levels, since the ACL
 constituents provide a more definitive picture of plume migration, whereas chloride and
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UNITED STATES 


NUCLEAR REGULATORY COMMISSION 


Mr. Thomas E. Gieck, 
Umetco Minerals Corporation 
2754 Compass Drive, Suite 280 
Grand Junction, CO 81506 


WASHINGTON, D.C. 20555.(1001 


March 11, 2014 
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tru MAR -1 7 2014 t1:ll 
UMETCO MINERALS CORPORATION 


SUBJECT: U.S. NUCLEAR REGULATORY COMMMISSION STAFF REVIEW OF 
UMETCO'S JUNE 2013 GROUNDWATER SAMPLING RESULTS AND 
EVALUATION AND AMENDMENT TO LICENSE SUA-648 TO REFLECT 
UMETCO'S NEW ADDRESS AND TO CORRECT A TYPOGRAPHICAL ERROR 
(Docket 040-0299) 


Dear Mr. Gieck: 


I am writing in response to three letters from Umecto Minerals Corporation (Umetco) regarding 
Umetco's Gas Hills East, Wyoming, site. The first letter, dated March 7, 2013, provides 
information related to the additional ground water sampling at the Gas Hills East site that was 
requested by the U.S. Nuclear Regulatory Commission (NRC) staff in September 2012 
(Agencywide Document Access and Management System (ADAMS) Accession Number 
ML 13070A088). The second letter, dated September 18, 2013, provides a report entitled" June 
2013 Groundwater Sampling Results and Evaluation: (ML 13263A017). The third letter, dated 
January 13, 2014, provides Umetco's new mailing address and a request to amend Ucense 
SUA-648 to reflect the address change (ML 14016A163). 


Regarding the March 7, 2013, and September 18,2013, letters and report, the NRC staff has 
reviewed the information provided in the letters and report and has concluded that Umetco's 
conclusion that the plumes are migrating as expected is not supported by the information 
presented in the letter or report. Our rationale for this conclusion is summarized below. 


The alternate concentration limits (ACLs) for the Umetco site constituents were approved by the 
NRC on the basis that geochemical conditions would result in attenuation of constituent 
concentrations to background levels before reaching the Point of Exposure (POE). The 
attenuation mechanisms necessary for removal of radium are dependent on co-precipitation 
with gypsum and ion exchange based on the geochemical model. The background 
groundwater concentration for radium 226+radium228 (226+


226Ra) in the Western Flow Regime 
(WFR) was determined to be 69.5 picocuries per liter (pCill) in the ACL application. The POE 
value predicted by the geochemical and groundwater flow models used in support of the ACL 
application estimated that the 226+


228Ra concentration would have a peak concentration of 69.5 
pCili and reduce to less than 21 pCili over the 1,OOO-year model simulation, based on an initial 
model input concentration of 250 pCi/1. 


Figure 5 of the September 2013 report shows that 226+
226Ra concentrations have increased in 


monitoring well (MW) 28 and decreased in MWI64 since about 2002. Umetco believes this 
indicates that the plume is moving across the site, as MW28 is hydrogeologically down gradient 
from MWI64. However, there does not appear to be any attenuation of constituent 
concentrations as described in the ACL application. 
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While the sampling data confirms that constituent concentrations remain well below the 
approved ACLs, the increasing 226+


226Ra concentrations measured at monitoring well MW28 do 
not support the conclusions stated in the hazard assessment performed for approval of the ACL 
amendment request, Le., that the constituent concentrations will be attenuated as the plume 
moves across the site towards the POE. The apparent lack of attenuation taking place between 
MWI64 and MW28 may indicate that future constituent concentrations have the potential to be 
in excess of the background concentration of 69.5 pCili at the POE in the WFR. 


The ACL application provides concentration profiles for each constituent along the flow path at 
the 1 ,OOO-year model simulated time-period and POE concentrations as a function of time for 
both the WFR and the South Western Flow Regime (SWFR). However, constituent 
concentration profiles were not provided in the ACL application for incremental time periods 
during transport, nor were model simulated results of concentrations as a function of time for 
wells downgradient of the POC other than the designated POE well (MW77) provided. It would 
be helpful if Umetco provided incremental time-period concentration profiles along the flow 
paths leading up to 1 ,OOO-years and model simulated concentrations as a function of time for 
each of the wells downgradient of the POC in the WFR and the SWFR. In addition, Umetco 
should begin sampling for all ACL constituents at each of the wells listed in Table M-1 of 
Appendix M to the ACL application. The additional information will allow NRC staff to better 
compare the model predicted concentrations along the flow paths to actual concentrations 
measured during annual sampling. 


An additional monitoring well or wells located downgradient of MW28 would also allow NRC 
staff to determine the constituent concentrations and the degree of attenuation taking place prior 
to MW77. Without the additional well or wells, transfer of the license to the Department of 
Energy may be delayed to allow confirmation of attenuation mechanisms by analysis of 
constituent concentration trends at MW77. 


Groundwater concentrations of milling-related constituents were historically shown to decline 
rapidly with depth and are restricted to the upper 50 to 100 feet of the WFR beneath the Above 
Grade Tailings Impoundment. As such, MW 71 B is questionable as a suitable long-term 
monitoring well, since it is screened in the lower portion of the WFR. While MW71 B does 
provide useful data to evaluate vertical migration of the constituents, it is not useful in identifying 
constitutents migrating downgradient to the POE. Umetco should determine if installing an 
additional monitoring well in the upper portion of the Lower Wind River Formation will provide 
valid information about constituent concentrations in the vicinity of MW71 B. 


Umetco should evaluate if the additional monitoring wells discussed above would provide 
pertinent information for the purpose of long-term groundwater monitOring. If Umetco's agrees 
with the recommendations of the NRC staff, Umetco should so inform NRC and begin 
installation of the monitoring wells as soon as practical. However, if Umetco disagrees with the 
staff's recommendations, Umetco should similarly communicate this disagreement to the staff. 


Regarding the January 13, 2014 letter, enclosed is Amendment Number 70 to source materials 
license SUA-648 reflecting Umetco's new address. An environmental assessment was not 
performed for this action as it is categorically excluded pursuant to 10 CFR 51.22(c)(1 O)(iii). 
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During its review of Umetco's licensing document, the NRC staff noted that when License 
Amendment No. 69 was issued, a typographical error resulted in the amendment reference for 
License Condition 63 being changed from Amendment No. 64 to Amendment No. 69. The staff 
is correcting this error with this license amendment. Pursuant to 10 CFR 51.22(c)(1 O)(v), this 
action is categorically excluded from the requirement of an environmental review. 


In accordance with 10 CFR 2.390 of the NRC's "Agency Rules of Practice and Procedure" a 
copy of this letter will be available electronically for public inspection in the NRC Public 
Document Room or from the Publicly Available Records component of NRC's ADAMS. ADAMS 
is accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html. 


If you have any questions concerning the NRC staff comments, please contact me at 
301-415-6749 or by email at Dominick.Orlando@nrc.gov. 


Docket No.: 040-00299 
License Number: SUA-648 


Sincerely, 


Vtrn~iJ.J~ 
Dominick A. Orlando, Senior Project Manager 
Materials Decommissioning Branch 
Decommissioning and Uranium Recovery 
Licensing Directorate 


Division of Waste Management 
and Environmental Protection 


Office of Federal and State Materials 
and Environmental Management Programs 


Enclosure: Amendment 70 to SUA-648 







NRC FORM 374 
u.s. NUCLEAR REGULATORY COMMISSION 


MATERIALS LICENSE 


Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and the 
applicable parts otTilie 10, Code of Federal Regulations, Chapter I, Parts 19, 20, 30, 31, 32, 33, 34, 35, 36, 39,40,51,70, and 71, 
and in reliance on statements and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee 
to receive, acquire, possess, and transfer byproduct, source, and special nuclear material designated below; to use such material for 
the purpose(s) and at the place(s) deSignated below; to deliver or transfer such material to persons authorized to receive it in 
accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions specified in Section 
183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the Nuclear 
Reoulatorv Commission now or hereafter in effect and to any conditions soecified below. 


Licensee 


1. Umetco Minerals Corporation 


2. 2754 Compass Drive 
Suite 280 


Grand Junction, Colorado 81506 


6. Byproduct, Source, and/or 
Special Nuclear Material 


Natural Uranium 


3. License Number SUA-648 Amendment No. 70 


4. Expiration Date Until terminated 


5. Docket No. 40-0299 


Reference No. 


7. Chemical and/or Physical 
Form 


8. Maximum amount that Licensee 
May Possess at Any One Time 
Under This License 


Any / Unlimited 


9. Authorized place of use: The licensee's uranium milling and heap leach facilities located in Natrona 
County, Wyoming. 


10. The licensee shall: 


A. Issue a Radiation Work Permit (RWP) for non-routine work which may, by the determination of the 
Radiation Safety Officer (RSO), result in significant exposure to radioactive materials. The RWP 
shall at a minimum describe the scope of work to be performed, any precautions necessary to 
reduce exposure, and the necessary supplemental monitoring and sampling. 


B. Provide by a current organizational chart and details of the authority and responsibility of each level 
of management, noting any changes. This submittal will be included in the ground water monitoring 
review, due each September 30th


• 


C. DELETED by Amendment No. 60. 


D. Conduct training for site personnel, contractors, and visitors in accordance with the requirements of 
10 CFR 19.12 Instruction to Workers on the following frequencies. 


1) Site personnel shall receive radiation and safety training initially and radiation/safety refresher 
training on an annual basis. 


2) Visitors are required to register at the office and are not permitted inside the facility restricted 
area without visitor training unless escorted by trained personnel. 


3) Contractors having work assignments inside the restricted area are given radiation and safety 
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E. Control access to the site restricted area through the use of physical barriers and use of site 
personnel during scheduled work hours. 


[Applicable Amendments: 22, 40, 48, 50, 51, 53] 


11 . DELETED by Amendment No. 22. 


12. DELETED by Amendment No. 22. 


13. The licensee is hereby exempted from the requirements of 10 CFR 20. 1902(e) for areas within the site, 
provided that all entrances to the site are conspicuously posted in accordance with Section 20.1902(e) and 
with the words, "Any area within this site may contain radioactive materiaL" 


[Applicable Amendment: 35] 


14. The RSO shall meet the minimum qualifications specified in Section 2.4.1 of Regulatory Guide 8.31, 
Rev. 1, dated May 2002. 


[Applicable Amendment: 53] / 


15. Written procedures shall be established for non-operational activities to include environmental monitoring 
and instrument calibrations. An up-to-date copy of each written procedure shall be kept in the area to 
which it applies. 


All written procedures shall be maintained on site and shall be reviewed and approved in writing by the 
RSO before implementation, and whenever a change in procedure is proposed, to ensure that proper 
radiation protection principles are being applied. In addition, the RSO shall perform a documented review 
of existing procedures at least annually. 


[Applicable Amendments: 22, 40] 


16. The licensee shall conduct an annual ALARA audit. A copy of the annual ALARA audit report shall be 
retained at the site and shall be available for NRC review. 


In addition, the licensee shall review the environmental monitoring program annually and provide a report 
that summarizes environmental monitoring conducted at the site and include the dose assessment for 
individual members of the public. A copy of the annual environmental monitoring audit report shall be 
available at the site for NRC review. 


[Applicable Amendments: 22, 35, 40] 


17. DELETED by Amendment No. 40. 
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18. DELETED by Amendment No. 22. 


19. DELETED by Amendment No. 35. 


License Number 
SUA-648 


Docket or Reference Number 
40-0299 


Amendment No. 70 


Page 3 of 8 Pages 


20. Calibration of equipment utilized for radiation surveys shall be performed annually. Air sampling equipment 
shall be calibrated at least quarterly or prior to use if utilized less frequently than on a quarterly basis. 


[Applicable Amendment: 40) 


21. DELETED by Amendment No. 40. 


22. Release of equipment or packages from the restricted area shall be in accordance with Guidelines for 
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses for Byproduct Materials, dated April 1993. 


[Applicable Amendments: 22, 40) 


23. Mill tailings other than samples for research shall not be transferred from the site without specific prior 
approval of the NRC in the form of a license amendment. The licensee shall maintain a permanent record 
of all transfers made under the provisions of this condition. 


24. DELETED by Amendment No. 22. 


25. The licensee is hereby authorized to possess byproduct material in the form of uranium waste tailings 
generated by the licensees former uranium recovery operations previously authorized under license 
SUA-648. 


[Applicable Amendment: 43) 


26. DELETED by Amendment No. 22. 
~,. 


27. The results of sampling, analyses, surveys and monitoring, the results of calibration of equipment, reports 
on audits and inspections, and all meetings and training courses required by this license and any 
subsequent reviews, investigations, and corrective actions, shall be documented. Unless otherwise 
specified in NRC regulations, all such documentation shall be maintained for a period of at least 5 years. 


28. The licensee shall immediately notify the NRC by telephone and facsimile transmission upon discovery in 
the tailings, heap leach or evaporation pond areas of any failure of structures or earthworks that results in a 
release of radioactive material and/or any unusual conditions which, if not corrected, could lead to such a 
failure. This requirement is in addition to the requirements of 10 CFR Part 20. 


[Applicable Amendments: 22,31) 


29. DELETED by Amendment No. 22. 
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30. DELETED by Amendment No. 60. 


License Number 
SUA-648 


Docket or Reference Number 
40-0299 


Amendment No. 70 


Page 4 of 8 Pages 


31. Before engaging in any activity not previously evaluated by the NRC, the licensee shall prepare and record 
an environmental evaluation of such activity. When the evaluation indicates that such activity may result in 
a significant adverse environmental impact that was not assessed or that is greater than assessed, the 
licensee shall provide a written evaluation of such activities and obtain prior approval from the NRC in the 
form of a license amendment. 


32. The licensee shall conduct an annual survey of land use (private residences, grazing areas, private and 
public potable water and agricultural wells, and non-residential structures and uses) in the area within five 
(5) miles (8 km) of any portion of the restricted area boundary and submit a report of this survey to the 
NRC. This report shall indicate any differences in land use from that described in the last report. 


[Applicable Amendment: 32] 


33. In order to ensure that no disturbance of cultural resources occurs in the future, the licensee shall have an 
archeological and historical artifact survey of areas of its property, not previously surveyed, performed prior 
to their disturbance, including borrow areas to be used for reclamation cover. These surveys must be 
submitted to the NRC and no such disturbance shall occur until the licensee has received authorization 
from the NRC to proceed. 


In addition, all work in the immediate vicinity of any'buried cultural deposits unearthed during the 
disturbance shall cease until approval to proceed has been granted by the NRC. 


[Applicable Amendment: 40] 


34. DELETED by Amendment No. 59. 


35. The Alternate Concentration Limits (ACL) for ground water contained in Umetco's application dated 
May 11 and May 18, 2001, as revised by submittals of July 30, 2001, December 3, 2001, and 
March 4 and October 2, 2002, June 17, 2005, and October 31, 2011 have been approved for this site. The 
licensee shall implement a ground water compliance monitoring program that includes the following. 


A. Conduct monitoring as described in the Ground Water Monitoring Plan (ACL application, Appendix M) 
in the January 5, 2004 submittal, as revised by letter dated October 31, 2011. The validation of ACL 
exceedance will be in accordance with Section 4 of Appendix M. The licensee shall submit this 
monitoring data to the NRC by September 30th of each year and include ground water contour maps, 
contamination iso-concentration maps, and trend graphs. 


B. Comply with the following ACL in the western flow regime at Point of Compliance (POC) wells MW1 
and MW21A: arsenic = 1.8 mg/L, beryllium = 1.64 mg/L, lead-210 = 35.4 pC ilL, nickel = 13.0 mg/L, 
combined radium-226 and 228 = 250 pCi/L, selenium = 0.161 mg/L, thorium-230 = 57.4 pCi/L, and 
uranium-natural = 11.9 mg/L. 
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C. Comply with the following ACL in the southwestern flow regime at POC wells GW7 and GW8: arsenic 
= 1.36 mg/L, beryllium = 1.70 mg/L, lead-210 = 189 pCi/L, nickel = 9.34 mg/L, combined radium-226 
and 228 = 353 pCi/L, selenium = 0.53 mg/L, thorium-230 = 44.8 pCi/L, and uranium-natural = 34.1 
mg/L. 


D. Laboratory reported lower limits of detection for radiological constituents shall be in accordance with 
Regulatory Guide 4.14, Radiological Effluent and Environmental Monitoring at Uranium Mills, Revision 
1 April 1980. Laboratory reported lower limits of detection for non-radiological constituents shall be no 
greater than 10% of the Alternate Concentration Limit for the constituent. 


E. DELETED by Amendment No. 66 


[Applicable Amendments: 6, 8, 11, 15, 21, 31, 32, 34, 40, 41, 43, 48, 50, 53, 56, 65, 66, 67) 


36. DELETED by Amendment No. 53. 


37. DELETED by Amendment No. 22. 


38. DELETED by Amendment No. 40. 


39. The results of all effluent and environmental monitoring required by this license shall be sent annually to the 
NRC. 


[Applicable Amendment: 43) 


40. DELETED by Amendment No. 35. 


41. DELETED by Amendment No. 22. 


42. DELETED by Amendment No. 35. 


43. DELETED by Amendment No. 40. 


44. DELETED by Amendment No.1. 


45. DELETED by Amendment No. 40. 


46. DELETED by Amendment No.1. 


47. DELETED by Amendment No.1. 


48. DELETED by Amendment No. 35. 


49. DELETED by Amendment No. 53. 
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50. DELETED by Amendment No. 35. 


51. DELETED by Amendment No. 35. 


52. DELETED by Amendment No. 31. 


53. DELETED by Amendment No. 22. 


54. DELETED by Amendment No. 60. 
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55. The licensee shall maintain an NRC-approved financial surety arrangement, consistent with 10 CFR 40, 
Appendix A, Criteria 9 and 10, adequate to cover the estimated costs, if accomplished by a third party, for 
decommissioning and decontamination of the mill and mill site, reclamation of any tailings or waste disposal 
areas, ground water restoration as warranted and the long-term surveillance fee. With submittal of a 
revised reclamation/decommissioning plan, the licensee shall submit, for NRC review and approval, a 
proposed revision to the financial surety arrangement if estimated costs in the new plan exceed the amount 
covered in the existing financial surety. The surety shall then be revised to include that amount with the 
annual surety update. 


Annual updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria 9 and 10, shall be 
submitted to the NRC at least 3 months prior to the anniversary date, which is designated as September 13 
of each year. If the NRC has not approved a proposed revision to the surety coverage 30 days prior to the 
expiration date of the existing surety arrangement, the licensee shall extend the existing surety 
arrangement for one year. Along with each proposed revision or annual update, the licensee shall submit 
supporting documentation showing a breakdown of the costs and the basis for the cost estimates with 
adjustments for inflation, maintenance of a 15 percent contingency fee, changes in engineering plans, 
activities performed and any other conditions affecting estimated costs for site closure. The licensee shall 
also provide the NRC with all surety related correspondence submitted to the State of Wyoming, a copy of 
the State's surety review and the final approved surety arrangement. The licensee shall also ensure that 
the surety, where authorized to be held by the State, expressly identifies the NRC portion of the surety and 
covers the decommissioning and decontamination of the mill and mill site, reclamation of the tailings and 
waste disposal areas, ground water restoration, as warranted, and the transfer of the long-term surveillance 
fee to the U.S. General Treasury. The basis for the cost estimate is the NRC-approved 
reclamation/decommissioning plan or NRC-approved revisions to the plan. 


Umetco Gas Hills' currently approved surety instrument, a surety bond held by the State of Wyoming, shall 
be continuously maintained in an amount no less than $1,035,469 (NRC portion) for the purpose of 
complying with 10 CFR 40, Appendix A, Criteria 9 and 10, until a replacement is authorized by both the 
State and the NRC. 


[Applicable Amendments: 1,2,13,19,20,26, 27,28,33,36,39,44,46,49,52,54,55,57, 61, 62, 63, 64, 
68,69, 70) 
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56. Prior to termination of this license, the licensee shall provide for transfer of title to byproduct material and 
land, including any interests therein (other than land owned by the United States or the State of Wyoming) 
that is used for the disposal of such byproduct material or is essential to ensure the long -term stability of 
such disposal site to the United States or the State of Wyoming, at the State's option. 


57. DELETED by Amendment No. 60. 


58. DELETED by Amendment No. 60. 


59. DELETED by Amendment No. 60. 


60. Notification to NRC under 10 CFR 20.2202, 10 CFR 40.60, and specific license conditions should be made 
as follows: 


Required written notice to NRC under this license should be given to: ATTN: Document Control Desk, 
Deputy Director, Decommissioning and Uranium Licensing Directorate, Division of Waste Management and 
Environmental Protection, Office of Federal and State Materials and Environmental Management 
Programs, U.S. Nuclear Regulatory Commission, Washington, DC 20555, Mail Stop T8F5, or by express 
delivery to 11545 Rockville Pike, Rockville, Maryland 20852. Required telephone notification shall be made 
to the NRC Operations Center at (301) 816-5100, unless otherwise specified. 


0. 
[Amendment No. 60] 


61. DELETED by Amendment No. 60. 


62. DELETED by Amendment No. 50. 


63. Licensee is authorized to perform repairs and enhancements ,to the erosion protection cover in accordance 
with statements and commitments made in letters dated December 21, 2010; May 10, 2011; June 8, 2011, 
and July 13, 2011. If any cultural materials are discovered during construction, work in the area shall halt 
immediately and the licensee shall contact the NRC, the Casper Field Office of the U.S. Department of the 
Interior Bureau of Land Management and the State of Wyoming State Historic Preservation Office and the 
materials shall be evaluated by an archaeologist or historian meeting the Secretary of the Interior's 
Professional Qualification Standards. 


[Amendment No. 64] 
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FOR THE NUCLEAR REGULATORY COMMISSION 


Dated:_3-1-jj~1I +/ _ZD-'\ ...... ~ __ r 1 
By: -t4~h)~j""",,) I.-~" l ""'1r-cn----,---:;;~_ 


Andrew persinko.~r 
Decommissioning and Uranium Recovery 


Licensing Directorate 
Division of Waste Management 
and Environmental Protection 


Office of Federal and State Materials 
and Environmental Management Programs 


o 












   Umetco Minerals Corporation 


 2754 Compass Drive, Suite 280 


 Grand Junction, Colorado 81506 


 970.245.3700 
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September 18, 2013 


 


Mr. Dominick Orlando 


U.S. Nuclear Regulatory Commission 


Fuel Cycle Facilities Branch 


Division of Fuel Cycle Safety and Safeguards 


Office of Nuclear Material Safety and Safeguards 


Mail Stop T-8-A-33 


Two White Flint North, 11545 Rockville Pike 


Rockville, Maryland 20852-2738 


 


Subject: Umetco Minerals Corporation, Gas Hills, Wyoming, Site 


June 2013 Groundwater Sampling Results and Evaluation 


Reference: Materials License SUA-648; Docket No. 40-0299 


 


Dear Mr. Orlando: 


The purpose of this letter is to provide the results of the additional Alternate Concentration 


Limits (ACL) sampling performed in June 2013 as recommended by the Nuclear Regulatory 


Commission’s letter of September 24, 2012.  The September 2012 letter recommended that the 


model validation wells (i.e., MW28, MW71B, MW72 and MW82) be sampled for the ACL 


constituents until the Gas Hills Site is transferred to the Department of Energy.  The letter also 


requested that the results of the additional sampling be evaluated for trends in ACL constituent 


concentrations since there were exceedances of the model-predicted concentrations of chloride 


and sulfate observed at the model validation wells.  Umetco Minerals Corporation (Umetco) 


submitted its initial evaluation on March 7, 2013.  In the March evaluation, Umetco stated that 


monitoring well MWI64 would also be sampled for ACL constituents during the June 2013 


sampling event to help evaluate the plume migration trends. 


The additional ACL constituent sampling was performed between June 12 and 14, 2013, in 


conjunction with the annual sampling required by License Condition 35 of Materials License 


SUA-648.  This is now the second time since 2001 that the full suite of ACL constituents has 


been sampled in the model validation wells and the first time that they have all been sampled in 


monitoring well MWI64.  The sampling results, shown in the attached Tables 1 and 2, indicate 


that the ACL constituents at the sampled wells are less than the ACL values for the applicable 


flow regime.  Trend plots for the ACL constituents plus chloride and sulfate in both flow regimes 


are shown on Figures 1 to 20.  As noted in the March evaluation, most of the ACL constituent 


concentrations are very low and have remained consistently low since the late 1980s.
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Recent exceptions occurred in the Western Flow Regime (WFR) for radium-226 plus radium-


228 in model validation well MW28 and for selenium and natural uranium in MW1 (Figures 5, 6 


and 10).  The only exception in the Southwestern Flow Regime (SWFR) occurred for radium-


226 plus radium-228 in POC well GW7 (Figure 15).  These exceptions are detailed as follows: 


 Radium-226 plus radium-228 values in WFR model validation well MW28 (Figure 5) 


increased to 199 picocuries per liter (pCi/L) from 18 pCi/L in 2001 and from 156 pCi/L 


in 2012.  This is an indication that the plume has reached MW28.  The graph also shows 


that the radium portion of the plume has migrated from MWI64 to MW28 in 


approximately 10 years as radium concentrations have decreased in MWI64 from a peak 


of 215 pCi/L in 2001 to less than 20 pCi/L subsequent to construction of the reclamation 


cover. 


 The selenium concentration in MW1 has been increasing since the mid-2000s but 


recently appears to be remaining constant at around 30 percent of the ACL (Figure 6).  


Selenium levels in the other wells have remained very low. 


 Natural uranium concentrations in MW1 have remained fairly constant since the mid-


2000s at 50 to 60 percent of the ACL and, also since then, appear to be decreasing 


(Figure 10). 


 The radium concentrations in SWFR wells GW7 are highly variable but fluctuate 


between 40 and 80 percent of the ACL (Figure 15). 


As noted above, monitoring well MWI64 was also sampled for the ACL constituents to help 


evaluate the location of the contamination plume.  The results of the sampling show that between 


2001 and 2013 the concentrations of arsenic, selenium and lead-210 in MWI64 have remained 


low.  Between 2005 and 2013, the concentrations of beryllium, nickel, natural uranium and 


radium have decreased dramatically.  Only thorium-230 appears to be increasing, but the 


apparent increase is based on only two data points and the thorium-230 concentration remains 


well below the ACL. 


Umetco’s March 2013 analysis of the general chloride, sulfate and natural uranium trends, when 


shown spatially, indicated that the groundwater plume has passed the POC wells and is 


approaching the model validation wells.  The data from the June 2013 sampling event continues 


to show this trend (Figure 21).  The dramatic decrease in ACL constituent concentrations at 


MWI64 corroborates that the plume has passed MWI64 and has moved to the west and should be 


passing MW21A in the near future. 


Umetco continues to believe that the groundwater plume is also migrating downgradient in the 


Southwest Flow Regime (SWFR), as the general trends are very similar to those in the WFR.  


Chloride and sulfate trends are decreasing in POC well GW8 while they are increasing in model 


validation well MW72.  The natural uranium concentration in GW8 continues to decrease, while 


concentrations in POC well GW7 are staying the same but remain significantly below the ACL 


limit.  No increases in ACL constituents have been seen in either of the SWFR model validation 


wells. 


Overall, concentration trends in the WFR and SWFR continue to suggest that the plumes are 


migrating as expected based on Umetco’s conceptual understanding of the Site and the 


groundwater model predictions.  Recent sampling data have shown that constituent 











 


 


Table 1 ACL Sampling at Western Flow Regime Wells, June 2013 


Analyte Units ACL MW1 MW21A MW28 MW71B MWI64 


Arsenic mg/L 1.8 0.0011 0.0537 0.0090 0.0067 0.0123 


Beryllium mg/L 1.64 0.00163 0.02265 0.00965 0.00015 0.00297 


Lead-210 pCi/L 35.4 1.3 ± 2.2 0.0 ± 1.9 4.5 ± 1.9
 


-7.3 ± 2 -4.3 ± 2.4 


Nickel mg/L 13.0 0.13 0.63 0.55 < 0.01 0.09 


Radium-226 + -228 pCi/L 250 3.2 ± 0.63 31 ± 1.4 199 ± 2.3 14.9 ± 1.1 15.6 ± 0.92 


Selenium mg/L 0.161 0.0524 0.0002 0.0002 < 0.0001 < 0.0001 


Thorium-230 pCi/L 57.4 0.71 ± 0.4 -0.39 ± 0.39 -0.45 ± 0.4 -0.17 ± 0.46 6.5 ± 0.92 


Natural Uranium mg/L 11.9 7.170 0.0120 0.0004 0.0012 0.5255 


mg/L – milligrams per liter  pCi/L – picocuries per liter 


Table 2 ACL Sampling at Southwestern Flow Regime Wells, June 2013 


Analyte Units ACL GW7 GW8 MW72 MW82 


Arsenic mg/L 1.36 0.0104 0.0217 0.0072 0.0042 


Beryllium mg/L 1.70 0.03193 0.11650 0.00020 0.00041 


Lead-210 pCi/L 189 45 ± 4.2 15 ± 2.8 7.2 ± 1.9 5.2 ± 2.2 


Nickel mg/L 9.34 0.77 1.31 0.01 0.02 


Radium-226 + -228 pCi/L 353 280 ± 2.2 83.3 ± 1.4 14.7 ± 0.89 19.7 ± 1.3 


Selenium mg/L 0.53 0.0009 0.0005 0.0032 0.0003 


Thorium-230 pCi/L 44.8 -0.01 ± 0.36 1.3 ± 0.43 -0.44 ± 0.51 0.01 ± 0.31 


Natural Uranium mg/L 34.1 12.60 7.030 0.3938 0.0773 


mg/L – milligrams per liter pCi/L – picocuries per liter 







1


1.2


1.4


1.6


1.8


2


Ar
se
ni
c,
 m


g/
L


Figure 1 Arsenic Trends in Western Flow Regime Wells
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Figure 2 Beryllium Trends in Western Flow Regime Wells
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Figure 3 Lead‐210 Trends in Western Flow Regime Wells
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Figure 4 Nickel Trends in Western Flow Regime Wells
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Figure 5 Radium‐226 plus Radium‐228 Trends in Western Flow Regime 
Wells
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Figure 6 Selenium Trends in Western Flow Regime Wells
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Figure 7 Thorium‐230 Trends in Western Flow Regime Wells
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Figure 8 Chloride Trends in Western Flow Regime Wells


MW1 MW21A MW25


MW28 MW70A MW71B


MW77 MWI64 Iron Springs


0


50


100


150


Jan‐93 Jan‐96 Jan‐99 Jan‐02 Jan‐05 Jan‐08 Jan‐11 Jan‐14


C







3000


4000


5000


6000


Su
lfa


te
, m


g/
L


Figure 9 Sulfate Trends in Western Flow Regime Wells
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Figure 10 Natural Uranium Trends in Western Flow Regime Wells
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Figure 11 Arsenic Trends in Southwestern Flow Regime Wells
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Figure 12 Beryllium Trends in Southwestern Flow Regime Wells
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Figure 13 Lead‐210 Trends in Southwestern Flow Regime Wells
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Figure 14 Nickel Trends in Southwestern Flow Regime Wells
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Figure 15 Radium‐226 plus Radium‐228 Trends in Southwestern Flow 
Regime Wells
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Figure 16 Selenium Trends in Southwestern Flow Regime Wells
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Figure 17 Thorium‐230 Trends in Southwestern Flow Regime Wells
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Figure 18 Chloride Trends in Southwestern Flow Regime Wells
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Figure 19 Sulfate Trends in Southwestern Flow Regime Wells
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Figure 20 Natural Uranium Trends in Southwestern Flow Regime Wells
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 sulfate are sampled mainly as indicators of overall groundwater movement.”  NRC stated that
 this letter had been review in NRC’s letter of March 11, 2014.  Although the letter more
 specifically addressed the issues of the plume migration, there was no specific response to
 Umetco’s paragraph about resampling the model validation wells so Umetco took this to
 mean that NRC agreed to Umetco’s approach.  In addition, it is Umetco’s understanding that
 the ACL sampling of the model validation wells is due to the fact that there were more than 3
 exceedances of the indicator parameter target values and that by sampling for the ACL
 constituents in, not only the model validation wells but all of Umetco’s wells, Umetco is in the
 corrective actions phase of the exceedance actions.

3.      Comparison of September 2015 Chloride and Sulfate Target Level Concentrations at the
 Model Validation Wells versus Actual Concentrations

Model
 Validation
 Well

Chloride Concentration (mg/L) Sulfate Concentration (mg/L)

Target Value at 2
 Significant Figures

Actual
Target Value at 3

 Significant Figures
Actual

MW28 110, 106 104 J 2080, 2080 2160 J

MW71B 99, 99 62.7 J 1680, 1679 1090 J

MW72 150, 150 113 J 1690, 1685 1110 J

MW82 110, 108 67 J 1720, 1720 836 J

The target values were directly taken from the spreadsheet used to make the figures in Attachment
 M-1. The value entry closest to the September 1, 2015, date was used and shown in the table at its
 appropriate significant figure. The actual numbers are shown in red. These can be compared to the
 figures in Attachment M-1, however, note that most of the figures showing the model values from 0
 to 50 years do not show the 95% UCL.  The 95% UCL is the agreed upon target level as can be seen
 by comparing at the old target level tables (i.e. those showing the targets through 2010) and the
 figures in Attachment M-1 . 

 

Hope this is clear and you agree, however, if not we absolutely need to address.

 
 
______________________________________________________________ 
Thomas E. Gieck
Remediation Leader
2754 Compass Drive, Suite 280, Grand Junction, CO 81506
phone: 970-256-8889 | mobile: 970-260-2249 |fax: 970-245-7543
gieckte@dow.com
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