
 

 

 
 
 
 
 
 

March 3, 2016 
 
 
MEMO TO: Docket File 030-28641 

 
FROM:  Robert Evans, Senior Health Physicist /RA/ 

Fuel Cycle and Decommissioning Branch  
Division of Nuclear Materials Safety 

 
SUBJECT: SAFETY EVALUATION REPORT FOR PROPOSED DECOMMISSIONING 

PLAN FOR LITTLE MOUNTAIN TEST ANNEX, HILL AIR FORCE BASE, UTAH 
   
 
The Department of the Air Force submitted a proposed Decommissioning Plan (DP) to the U.S. 
Nuclear Regulatory Commission (NRC) by Memorandum dated May 12, 2014 (ADAMS 
Accession No. ML14197A685).  The licensee planned to use the instructions provided in the DP 
to remediate a magnesium-thorium burial trench at the Little Mountain Test Annex, Hill Air Force 
Base, Utah.   
 
The NRC staff developed the enclosed Safety Evaluation Report (SER) to evaluate the safety-
related impacts of the proposed activity.  This SER was developed using the guidance provided 
in Appendix G, “Safety Evaluation Report Outline and Template,” from NUREG-1757, Volume 1, 
Revision 2, Consolidated Decommissioning Guidance Decommissioning Process for Materials 
Licensees.   
 
Based on the analysis contained in this SER, the staff concludes that the proposed action—the 
decommissioning of the Little Mountain Test Annex burial trench—will not have a significant 
impact on worker and public safety.  Accordingly, the staff recommends that the licensee’s DP 
be approved through amendment of Master Materials License 42-23539-01AF. 
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Enclosure 

SAFETY EVALUATION REPORT 
FOR THE 

MAGNESIUM-THORIUM DISPOSAL TRENCH DECOMMISSIONING PLAN 
LITTLE MOUNTAIN TEST ANNEX, HILL AIR FORCE BASE, UTAH 

MATERIALS LICENSE 42-23539-01AF, DOCKET 030-28641 
 
 
I. EXECUTIVE SUMMARY 
 
The Department of the Air Force (the licensee) submitted a proposed Decommissioning Plan 
(DP) to the U.S. Nuclear Regulatory Commission (NRC) by Memorandum dated May 12, 2014, 
as supplemented (ADAMS Accession Nos. ML14197A685, ML15030A218, and ML15282A506).  
The licensee planned to use the instructions provided in the DP to remediate a former 
magnesium-thorium burial trench at the Little Mountain Test Annex (LMTA), Hill Air Force Base, 
Utah.  This first submittal included a final status survey plan and derived concentration guideline 
level (DCGL) evaluation.  The NRC staff announced the receipt of the draft DP in the Federal 
Register on March 13, 2015 (80 FR 13446). 
 
The NRC staff conducted a detailed technical review of the licensee’s draft DP and associate 
documents to ensure compliance with the regulatory requirements of 10 CFR Part 20, 
Subpart E, Radiological Criteria for License Termination, and 10 CFR 30.36, Expiration and 
Termination of Licenses and Decommissioning of Sites and Separate Buildings or Outdoor 
Areas.  This Safety Evaluation Report (SER) is the NRC staff’s evaluation of the radiological 
consequences of the licensee’s proposed action.  
 
In summary, the licensee’s proposed DP provides adequate demonstration that the licensee 
understands, and will comply with, the requirements of 10 CFR 20.1400–1404 and 
10 CFR 30.36 for site decommissioning.  In particular, the NRC staff concluded that the 
licensee’s compliance with the requirements of 10 CFR 20.1402, the estimated dose to the 
public from residual radioactive material at the completion of decommissioning and the method 
that the estimated dose from residual radioactivity, was determined to be acceptable. 
 
The NRC staff prepared this SER using the guidance provided in NUREG-1757, Volume 1, 
Revision 2, Consolidated Decommissioning Guidance (ML063000243), including Appendix G, 
“Safety Evaluation Report Outline and Template.”  The NRC also conducted a detailed 
environmental impact assessment, and the results of this assessment are provided in a 
separate document (ML1601A246).  The results of this safety evaluation, and the conclusion of 
the environmental assessment, will be used by the NRC in its licensing decision. 
 
II. FACILITY OPERATING HISTORY 
 
The U.S. Atomic Energy Commission (AEC) issued Source Material License C-3650 (Docket 
No. 040-00204) to the Marquardt Aircraft Company of Van Nuys, California, in January 1957 for 
possession of magnesium-thorium alloy.  In April 1959, the licensee sent a letter to the AEC 
concerning disposition of magnesium-thorium scrap material.  In particular, the licensee was 
experiencing difficulty in finding a supplier who would accept their scrap material. 
 
In June 1961, Marquardt requested AEC approval to burn machine chips and small pieces of 
magnesium-thorium scrap material that had accumulated at its Ogden, Utah, facility.  The 
licensee proposed to burn the material in pits that were 10 feet (3.05 meters) deep, 8 feet 
(2.44 meters) wide, and 20 feet (6.1 meters) long.  The pits would be "located in a remote 
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controlled area on government property."  This remote area was identified as the LMTA at Hill 
Air Force Base, Utah. 
 
In September 1961, Source Material License C-3650 expired and License STB-434 was issued 
to the licensee.  This new license allowed the licensee to incinerate source material as allowed 
by 10 CFR Part 20 regulations related to disposal by incineration.  The licensee committed to 
incinerate no more than 1,000 pounds (454 kilograms) of magnesium-thorium alloy, containing 
approximately 40 pounds (18.1 kilograms) of thorium, per week.  The scrap material consisted 
of wet sludge, lathe turnings, and mill scraps. 
 
Docket file records indicate that 500 pounds (226.8 kilograms) of scrap alloy was buried in June 
1959, 1500 pounds (680.4 kilograms) was buried in February 1960, and 3600 pounds (1633 
kilograms) was incinerated in August 1961.  No other records of disposals were provided in the 
docket file. 
 
In October 1964, License STB-434 was renewed for 3 years.  The renewed license did not 
include specific authorization to incinerate waste material.  The renewed license also reduced 
the amount of source material which may be possessed at any one time from unlimited 
quantities of magnesium-thorium alloy to 200 pounds (90.7 kilograms) of source material.  In 
October 1967, the license was renewed for an additional 5 years with the same quantity 
restrictions. 
 
In March 1971, the Murdock Machine and Engineering Company, successors to the Marquardt 
Company, informed the AEC that they had not used or acquired any thorium for at least 2 years 
and did not foresee any future need for it; therefore, they requested that the AEC cancel the 
license and the invoice that had been submitted for the license renewal.  In response, the AEC 
terminated License STB-434 on April 12, 1971. 
 
During the time frame that the two licenses were active, regulation 10 CFR 20.304 allowed 
licensees to dispose of certain radioactive wastes by burial.  Effective January 28, 1981, NRC 
regulations in 10 CFR Part 20 were amended (45 FR 71761) to delete Section 20.304.  
Therefore, the AEC allowed License STB-434 to be terminated in 1971 without consideration of 
the magnesium-thorium alloy that had been incinerated and buried at LMTA. 
 
Docket file 040-00204 was reviewed by Oak Ridge National Laboratory in the early 1990s for 
completeness of decommissioning records.  This docket file was flagged for having incomplete 
records.  In November 1993, an NRC inspector visited the LMTA at Hill Air Force Base to 
independently ascertain whether the magnesium-thorium alloy burial trench was still present at 
the facility (ML16021A132).  The inspector identified two apparent disposal pits in one location, 
based on changes in topography and changes in background exposure rates.  The highest 
surface exposure rate that was measured at LMTA was about 30 microRoentgens per hour 
(0.30 microSieverts), or about twice the background rate for the area. 
 
The Region IV staff documented the November 1993 site visit in a letter to the Air Force dated 
January 11, 1994.  By letters dated February 25 and March 31, 1994, the Air Force committed 
to perform a characterization survey at the LMTA.  The Air Force also stated that remediation 
plans would be formulated based on the results of the survey.  [Region IV returned docket file 
040-00204 to NRC archives in October 2001.  As a result, these letters are not available in the 
NRC’s Agencywide Documents Access and Management System (ADAMS).] 
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The radioactive material buried at LMTA is currently possessed by the Air Force under its 
Master Materials License 42-23539-01AF, Docket No. 030-28641, as well as Air Force Permit 
UT-00517-01/00AFP, Docket No. 040-00517.  The disposal site is designated as Site WR111 
by the licensee. 
 
III. FACILITY DESCRIPTION 
 
The LMTA is a 740-acre (300-hectare) facility managed by Hill Air Force Base.  The LMTA 
property is owned by the Federal government.  The property is located approximately 15 miles 
(24 kilometers) northwest of Hill Air Force Base, in a remote section of Weber County, Utah.  
The LMTA is located approximately one mile (1.6 kilometers) east of the Great Salt Lake.  The 
disposal trench (Site WR111) is located in the southeastern corner of LMTA.  The land to the 
north and west of the property is owned by the U.S. Government.  The land to the east of the 
site is owned by Weber County.  Approximately 350 feet (106.7 meters) south of the site is a 
railroad right-of-way, as well as marsh lands and mud flats associated with the Great Salt Lake.  
The terrain is gently sloping, and the site is located at approximately 4,245 feet (1,294 meters) 
above mean seal level. 
 
The LMTA is located within the Weber River Watershed, a flat, fertile plain.  There are no 
surface water bodies within or adjacent to the WR111 site.  The most predominant water 
feature, the Great Salt Lake, is located about a mile (1.6 kilometers) east of the site. 
 
The area of the trench is estimated to be 170 feet (52 meters) by 170 feet (52 meters), and the 
majority of the site is enclosed by a chain-link fence.  There are no buildings or structures within 
or immediately adjacent to the WR111 site. 
 
The current land use is military and industrial, with extensive rangeland present around the 
property.  Industrial properties are located approximately 1 mile (1.6 kilometers) northeast of the 
site.  The nearest residence is situated about 2 miles (3.2 kilometers) east of the site. 
The land use is not expected to change in the near future, and the Federal government plans to 
continue to control the LMTA property for research and development activities. 
 
The licensee conducted a review of meteorology and climatology using data for Ogden, Utah, 
located north of Hill Air Force Base.  The area experiences a dry summer continental climate 
with hot and dry summers.  The average annual high temperature is 63 degrees Fahrenheit 
(17.5 degrees Celsius), and the average annual low temperature is 41 degrees Fahrenheit 
(5.2 degrees Celsius).  Annual rainfall is typically less than 22 inches (56 centimeters).   
 
The licensee’s contractor conducted a geological assessment of the WR111 site.  The surface 
sediments consist of sand, silt, and clay of varying thicknesses.  Bedrock occurs at depths 
ranging from 2-13 feet (0.6-4.0 meters) below ground surface, and the bedrock is highly 
fractured.  The subsurface consists of slate argillite and tillite. 
 
The groundwater at the WR111 site is reported to occur between 34-57 feet (10.4-17.4 meters) 
below ground surface.  The direction of groundwater flow is southerly to southwesterly.  Four 
monitoring wells were installed around the site in 2006, with depths varying from 36-63 feet 
(11-19.2 meters) below ground surface.  Drilling records indicate low permeability of the 
bedrock, low water yield, limited groundwater flow, and a relatively steep hydraulic gradient. 
 
The NRC staff has reviewed the information presented in the “Facility Operating History” and 
“Facility Description” sections of the proposed DP for the LMTA and WR111 site, using the 
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guidance provided in NUREG-1757, Volume 1, Sections 16.2 and 16.3.  Based on this review, 
the NRC staff has determined that the licensee has provided sufficient information to aid NRC 
staff in evaluating the radiological status of the facility (see next section) and the licensee’s 
planned decommissioning activities, to ensure that site decommissioning can be conducted in 
accordance with NRC requirements. 
 
IV. RADIOLOGICAL STATUS OF FACILITY 
 
The licensee and its contractors conducted five separate investigations from 1993-2013 to 
determine the extent of radiological contamination at the WR111 site.  These investigations 
included collection of soil samples and measurement of ambient gamma radiation levels.  The 
investigations confirmed that the surface and subsurface soils were contaminated with thorium-
232.  The investigations identified subsurface contamination in the eastern portion of the site, 
and surface contamination in the center and southwestern areas.  The licensee estimated that 
the volume of soil to be remediated was approximately 2,420 cubic yards (1,850 cubic meters), 
including swelling and over-excavation factors. 
 
During 2007-2009, the licensee’s contractor conducted site characterization activities that 
included collection of surface and subsurface soil samples and walk-over scan surveys in a 
background reference area.  This reference area was adjacent to the radioactive disposal area.  
The site characterization study identified background levels for the various isotopes of uranium 
and thorium.  The study also helped establish a background level for future gamma walkover 
surveys.  The mean background concentration for thorium-232 in surface soil was 1.65 ± 0.03 
picocuries per gram (pCi/g) (0.0611 ± 0.001 Becquerels [Bq]), while the mean background 
concentration in the subsurface soil was 1.60 ± 0.04 pCi/g (0.0592 ± 0.001 Bq).  The contractor 
plans to collect additional background reference area samples as part of the final status survey. 
 
From 2009-2013, the licensee’s contractors collected 39 surface and 30 subsurface soil 
samples from the area of the disposal trench.  The thorium-232 concentrations ranged from 
background levels to 9 pCi/g (0.333 Bq).  The subsurface sample results ranged from 
background levels to 563 pCi/g (20.8 Bq).  The NRC’s screening criteria for thorium-232 is 
conservatively established at 1.1 pCi/g (0.041 Bq) above background.  (The NRC’s screening 
criteria are presented in Appendix B to NUREG-1757, Volume 1.)  Based on these sample 
results, some of the sample results exceeded the NRC’s screening criteria. 
 
At the WR111 site, the radionuclides of concern included thorium-232, thorium-230, and radium-
226.  Although the site is contaminated with magnesium-thorium alloy, the licensee’s contractor 
noted that certain soil samples contained radium-226 and thorium-230, progeny of natural 
uranium, in concentrations that exceeded the site-specific soil screening values.  (At that time, 
the site-specific soil screening values were equal to the NRC’s generic screening criteria 
provided in Appendix B, NUREG- 1757, Volume 1.)  Because some of the sample results 
contained radium-226 and thorium-230 in concentrations that exceeded the screening values, 
and because some sample results had sum-of-ratio calculations that exceeded unity, the 
licensee elected to include radium-226 and thorium-230 as radionuclides of concern.  The 
licensee’s contractor suggested that the uranium progeny may have originated from the 
thorium-bearing ores that contained the naturally occurring radioactive mineral monazite. 
 
The radionuclides of concern specified in the DP include thorium-232, thorium-230, and radium-
226.  The licensee’s contractor noted that the sample locations with the highest concentrations 
of thorium-232 are co-located with the highest concentrations of the other two radionuclides.  
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Thus, remediation of thorium-232 contaminated soil should effectively remove soil contaminated 
with the other two radionuclides. 
 
The licensee installed four monitoring wells in 2006, in part, to determine if the contents of the 
trench have infiltrated into the groundwater.  Thorium-232 and thorium-228 were not detected in 
the water samples, but natural uranium progeny products were identified.  Based on these 
sample results, the licensee’s contractor concluded that the buried thorium waste was not 
leaching into the local groundwater. 
 
Radium-226 (using bismuth-214 and lead-214 as surrogates) was identified in the various 
groundwater samples in concentrations ranging up to 85 picocuries per liter (pCi/L) [3.145 
Becquerel per liter (Bq/L)].  Because the radium-226 concentrations were generally consistent in 
the up-gradient, side-gradient, and down-gradient wells, the sample results were attributed to 
the decay of naturally occurring uranium.  Thorium-230, another progeny of natural uranium, 
was identified in concentrations less than 1 pCi/L (0.037 Bq/L), consistent with naturally 
occurring radioactive material. 
 
The licensee’s contractor also sampled the groundwater for volatile and semi-volatile organic 
compounds.  None of these compounds were detected in the groundwater.  Metals were 
identified in the groundwater at levels consistent with background levels.  The groundwater 
sample results suggested that thorium metal, as well as any other residual chemical that may 
have been buried with the magnesium-thorium alloy, were not leaching into the local 
groundwater. 
 
No spills have been identified at the site, although discovery of residual radioactivity on the 
ground surface suggests that the radioactive material may have been incompletely buried, had 
spilled during burial, or was incompletely contained during incineration. 
 
There are no equipment or structures on the property; therefore, the licensee does not have to 
decommission, survey, or release any pre-existing equipment or structure. 
 
The NRC staff has reviewed the information in the Facility Radiological Status section of the   
DP for the WR111 site using the guidance provided in Section 16.4 of NUREG-1757, Volume 1.  
Based on this review, NRC staff have determined that the licensee has described the types and 
activities of radioactive material contamination sufficiently to allow the NRC staff to evaluate: the 
potential safety issues associated with remediating the facility; whether the remediation 
activities and radiation control measures proposed by the licensee are appropriate for the type 
of radioactive material present at the facility; whether the licensee’s waste management 
practices are appropriate; and whether the licensee’s cost estimates are plausible, given the 
amount of contaminated material that will need to be removed or remediated. 
 
V. DOSE MODELING 
 
This project was designated as a Group 4 decommissioning project using the guidance provided 
in NUREG-1757, Volume 1.  A Group 4 project includes licensed material in residual   
radiological contamination of building surfaces and/or soils, without groundwater contamination.  
In Section 4 of the proposed DP, the licensee presented site-specific dose modeling information 
to demonstrate that the WR111 site will meet the unrestricted release criteria after remediation. 
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The licensee elected to conduct dose modeling using site-specific criteria, demonstrating 
compliance with the 25-millirem (0.25 mSv) per year limit specified in regulation 10 CFR 
20.1402. 
 
By teleconference call dated October 17, 2014, the NRC staff questioned Air Force staff about 
the use of site-specific DCGLs versus use of NRC’s generic screening values as presented in 
NUREG-1757, Volume 1, Revision 2, Appendix B.  The Air Force responded by letter dated 
November 6, 2014 (ML15197A215), reiterating that it would use site-specific DCGLs.  The Air 
Force’s contractor concluded that site-specific DCGLs were necessary due to the presence of 
subsurface contamination.  The NRC’s screening values apply only to surface soil.  Further 
explanation of why the Air Force chose to use site-specific DCGLs is provided in Section 4.1 of 
the DP.  The licensee’s conclusion is consistent with the guidance provided in Section 6.6.4 of 
NUREG-1757, Volume 1. 
 
In its revised DP (ML15282A466), the licensee elected to develop and use DCGLs that 
demonstrated compliance with the criteria for unrestricted release per 10 CFR 20.1402.  The 
DCGLs proposed by the licensee for the radionuclides of concern are listed in the Table below.  
The licensee documented the development of its proposed DCGLs in Section 4.0 of the DP. 
 

Table:  DCGLs for the Radionuclides of Concern 

Radionuclide of Concern DCGL 
picoCuries per gram (pCi/g)  
[Becquerels per gram (Bq/g)] 

Radium-226 1.6 [0.059] 

Thorium-230 4.3 [0.16] 

Thorium-232 1.9 [0.070] 

 
The NRC staff evaluated the licensee’s analysis to demonstrate compliance with 10 CFR 
20.1402 using the guidance for evaluation of dose modeling in NUREG-1757, Volume 2, 
Revision 1, Consolidated Decommissioning Guidance; Characterization, Survey, and 
Determination of Radiological Criteria (ML063000252).  Per NUREG-1757, Volume 2, the NRC 
staff focused on the source term, exposure scenarios, conceptual and mathematical model, 
uncertainty, and ALARA analysis.  In summary, the NRC staff concluded that the DCGLs 
developed by the licensee provided reasonable assurance that exposures to residual 
radioactivity remaining at the WR111 site after remediation will ensure that exposures to 
individuals will comply with the radiological criteria specified in 10 CFR Part 20.1402. 
 
To develop the source term, the licensee identified three principal radionuclides of concern— 
radium-226, thorium-230, and thorium-232—from its historical site assessment and site 
characterization data.  The licensee estimated the extent of contamination based on its site 
characterization data.  The NRC staff concluded that the radionuclides of concern identified by 
the licensee as reasonable, and the extent of contamination assumed for the modeling 
reasonably comparable to what is anticipated to remain after remediation. 
 
The licensee calculated DCGLs for a modified resident farmer scenario, but the licensee also 
considered a site-specific exposure scenario involving an on-site airman being exposed to the 
residual radioactivity remaining after remediation of the site.  To modify the resident farmer 
scenario, the licensee excluded certain pathways not expected at the site, such as ingestion of 
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contaminated water and aquatic foods, based on site conditions.  The NRC staff concluded that 
modified resident farmer scenario and the associated exposure pathways were reasonable for 
developing DCGLs at the WR111 site, based on site characteristics. 
 
The licensee in its conceptual model for the WR111 site assumed that the areal extent of 
contamination covered the entire site (60,500 square feet [5,620 square meters]) to a depth of 
10 feet (3 meters) with no cover for the modified residential farmer scenario.  The NRC staff 
concluded that the conceptual model was reasonable given the anticipated conditions expected 
following remediation of the contamination.   
 
To perform the calculations for the conceptual model, the licensee used the RESRAD v6.5 
software.  As part of the mathematical modeling, the licensee provided justifications for input 
parameters.  While NRC staff’s review noted some issues with the licensee’s justifications, the 
NRC staff found the mathematical modeling and associated input parameters reasonable for the 
licensee’s conceptual model to determine DCGLs.  A detailed review of the licensee’s dose 
modeling is provided in NRC’s Memorandum, “Technical Evaluation Report for Review of the 
Derivation of Dose Concentration Guideline Levels for the WR111 Little Mountain Test Annex 
Magnesium-Thorium Disposal Trench, Hill Air Force Base, Utah,” dated October 19, 2015 
(ML15299A164, not publicly available). 
 
In summary, the NRC staff concluded that the dose modeling completed for the WR111 site was 
reasonable and was appropriate for the exposure scenario under consideration.  In addition, the 
estimated dose provided reasonable assurance that the dose to the average member of the 
critical group was not likely to exceed the 0.25 millisievert (25 millirem) annual dose criterion 
provided in 10 CFR 20.1402.  This conclusion is based on the modeling effort performed by the 
licensee and the independent analysis performed by the staff.  In determining the dose, the 
licensee used a combination of the conceptual model, exposure scenario, mathematical model, 
and input parameters to calculate a reasonable estimate of dose.  The licensee adequately 
considered the uncertainties inherent in the modeling analysis. 
 
VI. ENVIRONMENTAL INFORMATION 
 
The licensee submitted an Environmental Assessment (EA) to the NRC dated March 2014 
involving the construction of a proposed emergency power unit overhaul complex at the LMTA.  
In its Memorandum to the NRC dated September 12, 2014 (ML15030A218), the Air Force 
asked for a waiver from the environmental impact assessment process for the WR111 site 
decommissioning project.  Citing regulation 32 CFR Part 989, Attachment 2, the Air Force 
requested a categorical exclusion from further analysis those actions that are similar to other 
actions which have been determined to have an insignificant impact in a similar setting as 
established in an Environmental Impact Statement or an EA resulting in a Finding of No 
Significant Impact (FONSI).  In other words, the Air Force requested a categorical exclusion 
from the environmental assessment process for Site WR111 based on a similar EA and FONSI 
that was conducted at LMTA in 2014. 
 
The NRC staff acknowledges the Air Force’s request for a categorical exclusion; however, 
NUREG-1748, Environmental Review Guidance for Licensing Actions Associated with NMSS 
Programs (ML032450279), Section 1.6.1, states that another agency’s EA can be adopted by 
the NRC, but the NRC is responsible for preparing its own EA in accordance with the 
requirements of 10 CFR 51.32-35.  That is, the NRC must prepare a site-specific EA and FONSI 
(as appropriate) to ensure that the site-specific aspects for Site WR111 have been addressed. 
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The results of the NRC’s environmental impact assessment is provided in a separate document 
(ML16013A246) and is not included in this safety evaluation.   
 
VII. ALARA ANALYSIS 
 
Regulation 10 CFR 20.1402 requires licensees to reduce residual radioactivity to levels that are 
as low as reasonably achievable (ALARA).  Regulation 10 CFR 20.1101(b) requires licensees to 
implement radiation protection programs to achieve doses to workers and the public that are 
ALARA.  The licensee and its contractor offered several conclusions concerning their 
implementation of the concepts of ALARA: 
 
• DCGLs are conservatively developed 
• Soil with contamination above the DCGLs will be removed, and the remaining soil will have 

residual radioactivity levels below the DCGLs 
• The remaining soil with residual radioactivity below the DCGLs will be located below the 

surface and covered with backfill 
• Due to the excavation techniques used to remove the contaminated soil, more soil than 

necessary will most likely be removed which will help ensure that the remaining soil 
concentrations are less than the DCGLs 

• The contractor will conduct gamma scan surveys during reclamation to identify surface and 
subsurface areas that require reclamation 

• The contractor has developed and will implement an ALARA procedure 
• Workers will be trained in the concepts of ALARA 
• Technicians performing vehicle and package release surveys will be instructed to ensure 

that contamination levels and subsequent releases are ALARA 
• Individuals conducting personnel frisking and decontamination will be instructed to ensure 

that contamination levels are ALARA 
• The field crew will utilize the principles of ALARA during remediation activities 
• The airborne radioactivity derived air concentration limit was conservatively established 
• The radiological survey crews will utilize the principles of ALARA during conduct of surveys 
• Pre-job and post-job ALARA reviews will be conducted 
• The contractor performing the work will conduct ALARA reviews during work activities 

including development of ALARA reports 
• A final status survey will be conducted to ensure that any soil with contamination above the 

DCGLs has been excavated 
• The effluent monitoring program will be implemented with an emphasis on ALARA 
• The packaged wastes will be surveyed with an emphasis on ALARA 
• The audit program will include a review of the ALARA program 
 
Based on its review, the NRC staff has determined that the licensee and its contractor have 
provided sufficient information to conclude that the licensee’s radiation protection program will 
comply with the ALARA requirements specified in 10 CFR Part 20. 
 
VIII. PLANNED DECOMMISSIONING ACTIVITIES 
 
Site decommissioning will include surface and subsurface soil reclamation.  The licensee 
anticipates that radioactive soil will be excavated from approximately 0-10 feet (0-3.05 meters) 
below ground surface in the east-central portion of the site, and approximately 1 foot (0.305 
meters) below ground surface in the southern portion of the site.  In addition, the 
decommissioning work includes packaging and transporting the radioactive soils for offsite 
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disposal.  Detailed work instructions are provided in the Remedial Design/Remedial Action Work 
Plan and supporting documents (ML15282A506). 
 
The radiation safety program will be implemented by an NRC-licensed decommissioning 
contractor.  The contractor’s safety procedures will be used when implementing the radiation 
protection program.  As recommended by NUREG-1757, Volume 1, Appendix K, “Licensing Site 
Remediation Contractors for Work at Temporary Job Sites,” the contractor plans to give the 
NRC advanced notice of the work, and the contractor plans to execute a written agreement with 
the Air Force prior to conducting work.  The agreement will specify the responsibilities of the Air 
Force and the contractor. 
 
The step-by-step decommissioning work includes: 
 
• Mobilizing staff, trailers, and support equipment 
• installing erosion control barriers 
• Installing personnel barriers and posting radiological and safety signs 
• Performing a radiological survey of the proposed stockpile area 
• Excavating the wastes with heavy equipment 
• Surveying the wastes during excavation 
• Performing a final status survey after excavation 
• Refilling the excavated trench with clean soil 
• Packing and shipping the wastes for disposal 
• Performing final surveys of areas outside of the trench used to support excavation activities 
• Performing equipment release surveys 
• Demobilizing staff, trailers, and support equipment 
• Restoring the site surface to pre-excavation conditions 
 
The licensee’s contractor expects to conduct the work as a single phase.  If the work has to be 
conducted in more than one phase, the contractor will take contingency actions including 
sampling, filling, and covering areas as necessary to place the site in a stable and safe 
condition.  After completion of work activities, the contractor plans to submit a remedial action 
completion report, which will include the final status survey report, to the Air Force. 
 
The contractor plans to excavate un-impacted soils adjacent to the trench, as necessary, to 
construct a sloped ramp into the trench.  The contractor will sample this soil at a frequency of 
one sample per 100-cubic yards (76.5 cubic meters) of soil.  The contractor plans to supplement 
the soil sampling with informal gamma scans of the excavated material as its being removed 
from the ground.  Further, the Air Force plans to conduct an independent survey, and the NRC 
plans to conduct a confirmatory survey of the excavated soil.  Based on the number of surveys 
to be performed, the soil being returned to the trench should not contain contamination greater 
than the DCGLs. 
 
As noted earlier, there are no contaminated structures, pre-existing equipment, or bodies of 
water on the property.  Accordingly, the contractor does not plan to decommission contaminated 
systems, structures, or equipment.  In addition, the contractor does not plan to collect, treat, or 
sample surface water or groundwater.  The licensee plans to implement procedures for 
management of storm water, as necessary. 
 
The licensee submitted a proposed decommissioning schedule to the NRC.  The schedule 
indicates that the licensee planned to commence with site reclamation within 3 months of NRC 
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approval of the DP.  The field work would take up to two months, and the review of the final 
status survey report would take up to five months.  The predicted time frame between NRC 
approval of the DP and submittal of the final status survey report to the Air Force totals 
10 months; although, these time frames were only estimates.   
 
The NRC staff has reviewed the proposed decommissioning activities described in the DP for 
the WR111 site according to the guidance provided in NUREG-1757, Volume 1, Section 17.1, 
“Planned Decommissioning Activities.”  Based on this review, the NRC staff has determined that 
the licensee has provided sufficient information to allow the NRC staff to evaluate the licensee’s 
planned decommissioning activities, to ensure that the decommissioning can be conducted in 
accordance with NRC requirements. 
 
IX. PROJECT MANAGEMENT AND ORGANIZATION 
 
Project management will include both Air Force (licensee) staff and contractor staff.  The Air 
Force Radioisotope Committee will retain overall responsibility for the project.  A contractor will 
be responsible for site management and execution of the field work.  A second contractor, 
licensed by the NRC, will provide radiation protection and other technical support to the prime 
contractor. 
 
The licensee provided a project organization chart (Figure 6-1 in the DP) which displays the 
hierarchy and reporting requirements for the various positions.  Section 6.0 of the DP provides a 
description of the responsibilities for each position and the qualification requirements.  The 
various management-level positions include: 
 
• Hill Air Force Base radiation safety officer 
• Contractor’s site project managers 
• Corporate radiation safety officer 
• Corporate health and safety officer 
• Quality control manager 
• Field site manager 
• Site safety and health officer 
• Waste transportation and disposal coordinator 
 
Other site workers include equipment operators, radiation protection technicians, and final 
status survey technicians.  Additional contractors will be used as necessary for transportation 
activities, analytical testing, and equipment rental. 
 
Oversight of the radiation safety program is delegated to the Hill Air Force Base radiation safety 
officer, corporate radiation safety officer, and site safety and health officer.  Qualified   
technicians will implement the radiation safety program, including performance of the final status 
survey. 
 
In summary, the DP provides a clear chain of command for the work to be conducted.  The 
radiation protection support and industrial safety functions are clearly defined.  The number of 
positions appears appropriate for the work to be conducted. 
 
Section 6.4 of the DP provides the training requirements.  The proposed training program is 
typical for this type of project and includes visitor, general employee, radiation worker, and initial 
site safety training.  The licensee’s proposed training programs are consistent with the 
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requirements established in regulation 10 CFR 19.12, Instruction to Workers.  Specialized 
training will be provided for workers who will: 
 
• Conduct transportation activities (49 CFR 172, Subpart H) 
• Use respiratory protection (10 CFR 20.1703) 
• Fill the position of site safety and health officer 
• Conduct health physics-related work 
• Conduct the final status survey 
 
In addition to formal training, the contractor plans to conduct daily safety meetings.  These 
safety meetings will include discussions and training, as necessary, based on emergent safety 
or quality concerns.  Section 6.4 of the DP provides a commitment to maintain current training 
certificates and training records on site in the project file for the duration of the field work.  
These training records are subject to review during routine NRC inspections. 
 
The NRC staff has reviewed the description of the decommissioning project management 
organization, position descriptions, management and safety position qualification requirements, 
and the manner in which the licensee will use contractors during the decommissioning of the 
WR111 site, according to the guidance provided in NUREG-1757, Volume 1, Section 17.2, 
“Project Management and Organization.”  Based on this review, the NRC staff has determined 
that the licensee has provided sufficient information to allow the NRC staff to evaluate the 
licensee’s decommissioning project management organization and structure to determine if the 
decommissioning can be conducted safely and in accordance with NRC requirements. 
 
X. HEALTH AND SAFETY PROGRAM DURING DECOMMISSIONING 
 
In Section 7.0 of the DP, the licensee committed to conduct decommissioning activities in a 
manner that is protective of workers, the environment, and the public.  The licensee also 
maintains a policy to minimize human and environmental exposures to radioactive material.  To 
accomplish these policies, the DP states that the contractors will follow the instructions provided 
in procedures.  The licensee also plans to implement a radiation safety program with an 
emphasis on maintaining exposures ALARA.  The site safety and health officer has been 
designated as the person who will monitor onsite health and safety during decommissioning 
activities.  The licensee’s health and safety program will include implementation of the following 
attributes: 
 
• Radiation safety controls and monitoring of workers 
• Air sampling program 
• Respiratory protection program (as needed) 
• Determination of internal and external exposures 
• Summation of internal and external exposures 
• Contamination control program 
• Calibrated instrumentation program 
 
In an effort to minimize exposures, the radiation safety program will be implemented using 
approved procedures.  These procedures provide details including posting of warning signs, 
training of workers, performing surveys, and monitoring exposures.  Worker compliance with 
radiation safety program procedures should help ensure compliance with the applicable 
requirements provided in 10 CFR Part 20.  Finally, the contractor will retain records of its 
implementation of the radiation safety program including personnel records.  These personnel 
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records will include documentation of radiation exposure received.  These records are subject to 
review during future NRC inspections. 
 
The primary radiological hazard at the site is inhalation of airborne radioactivity during 
excavation activities.  The contractor will conduct air sampling to assess the potential for intakes 
of radioactive material.  Breathing zone air samples will be the primary method for monitoring 
workers’ intake of radioactive material.  General area samples will be collected from general 
work locations and downwind areas.  The frequency of air filter changes will be based on work 
activities, work location, worker stay times, dust loading, and type of sampling performed (high 
or low volume, for example).  The contractor will conduct background sampling, prior to 
commencement of construction activities, to establish a background level for comparison 
against future sample results. 
 
Following collection of an air sample, the contractor will allow the air sample filter to sit for 24 
hours, to allow for decay of short-lived naturally occurring radon progeny.  The air sample filter 
will then be analyzed for a sufficient amount of time to establish an appropriate minimum 
detectable concentration.  The sample results will be compared to the action level, currently set 
at 10-percent of the respective derived air concentration level.  If the gross alpha radioactivity is 
greater than three times background, the contractor will submit the air sample to an analytical 
laboratory for isotopic analysis, to determine the radionuclides present in the sample.  If the air 
sample result exceeds 10-percent of the derived air concentration limit, the site safety and 
health officer will evaluate the need for a bioassay program. 
 
In accordance with the requirements of regulations 10 CFR 20.1701 and 20.1702, the contractor 
will implement engineering and other controls, prior to implementation of a respiratory protection 
program.  These engineering controls will include dust suppression.  Based on the planned work 
activities, the use of respiratory protection is highly unlikely.  The contractor will use the ambient 
air sampling program results to help determine whether respiratory protection is necessary.  If 
respirators are used, the contractor will implement a respiratory protection program that 
complies with the requirements specified in regulation 10 CFR 20.1703. 
 
The contractor will implement a program for monitoring and recording internal and external 
exposures.  Internal exposures will be based on air sample results and bioassay sample results, 
if bioassay samples are collected.  Personnel dosimetry is not expected to be issued for 
external exposure monitoring.  However, routine ambient gamma radiation monitoring will be 
conducted to help ensure that workers will not receive external doses.  The contractor will use 
action levels of 10-percent of the applicable limits to determine if additional controls or 
monitoring are required.  The site safety and health officer is responsible for determining the 
effectiveness of the internal and external monitoring program. 
 
A contamination control program will be implemented to ensure that workers and the public are 
not exposed to fixed or loose contamination.  The program will include routine monitoring of 
building surfaces, personnel, and equipment.  As necessary, the contractor will issue protective 
clothing to workers.  The contractor will use action levels that are based on guidance provided in 
NRC Regulatory Guide 1.86, Termination of Operating Licenses for Nuclear Reactors. 
 
The contamination control program will include access control, postings, barriers, procedures, 
radiation work permits, and personnel protective equipment.  In addition, the program includes 
written instructions for decontamination efforts, radiation surveys, and action levels necessary to 
control the potential exposures, internal and external, to site workers and the public.  The 
contractor will retain records of the various types of surveys. 
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The contractor plans to establish a decontamination area in the contamination reduction zone.  
This area will include the staff and equipment as necessary to survey and decontaminate 
personnel and equipment leaving the radiologically restricted area.  The contractor plans to 
conduct decontamination efforts using dry methods to avoid creating liquid radioactive wastes. 
 
The contractor has developed and will implement a program for control of instrumentation used 
in the detection and measurement of radiation and radioactivity.  This program includes 
instructions for instrument availability, calibration, use, functional check, and documentation. 
 
The contractor’s radiation safety program is subject to audit and inspection, in part, to comply 
with the regulatory requirements of 10 CFR 20.1101(c).  The audits and inspections are 
performed to determine if radiological operations are being conducted in accordance with 
regulations, license conditions, and written procedures.  The licensee’s contractor plans to 
conduct at least two audits, one radiation protection program implementation audit and one 
quality assurance audit.  Non-compliances, if identified during an audit, will be handled in 
accordance with a written corrective action program.  In addition to formal audits, the contractor 
will conduct periodic inspections of routine operations and activities in progress.  Any findings 
will be documented in a logbook. 
 
The contractor’s detailed procedures are provided as attachments to the Remedial 
Design/Remedial Action Work Plan.  (These procedures are non-publicly available at the 
request of the licensee.)  The procedures include the NRC-licensed contractor’s standard 
operating procedures for implementation of the radiation safety program and the contractor 
laboratories’ implementing procedures.  The procedures comprise the typical radiation 
protection program procedures such as worker training, sampling, sample control, surveying, 
equipment release, and records management. 
 
With regards to industrial safety, Appendix B to the Work Plan provides the site-specific 
addendum to the Health and Safety Plan.  This appendix provides emergency contact 
information, nearest medical facility, protective equipment requirements, and monitoring 
equipment requirements for both radiological and non-radiological hazards. 
 
Appendix C of the Work Plan includes the Radiation Protection Plan.  This document provides 
the detailed guidance for implementation of the radiation protection program.  The program 
attributes include worker training, organizational structure, hazard assessments, site access 
control, radiological sampling and surveys, personnel monitoring, personnel protective 
equipment, and decontamination procedures. 
 
The NRC staff has reviewed the information presented in the DP for the WR111 site using the 
guidance provided in NUREG-1757, Volume 1, Section 17.3, “Radiation Safety and Health 
Program during Decommissioning.”  Based on this review, the NRC staff has determined that 
the licensee has provided sufficient information to demonstrate that the proposed radiation 
protection program complies with the requirements specified in 10 CFR Part 20. 
 
XI. ENVIRONMENTAL MONITORING AND CONTROL PROGRAM 
 
The primary radioactive effluent is expected to be airborne dust from excavation activities.  The 
licensee’s contractor plans to conduct general area air sampling along the perimeter of the site 
that presents the greatest likelihood of airborne releases.  Further, samplers will be position 
downwind of work locations to ensure that the samples are representative of actual releases. 
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The site safety and health officer has the responsibility to frequently evaluate the air sampler 
positions based on changes in work activities and wind direction. 
 
Air samples collected during decommissioning will be analyzed onsite for gross alpha and gross 
beta radioactivity.  A certain percentage of samples will be sent offsite for isotopic analysis.  The 
licensee committed to maintain effluents less than 20-percent of the limits specified in 10 CFR 
Part 20, Appendix B, Table 2, with an emphasis on ALARA.  This commitment helps ensure that 
the dose constraint limits specified in regulation 10 CFR 20.1101(d) are not exceeded during 
decommissioning.  The licensee’s contractor will collect background air samples prior to 
commencement of work to establish a baseline for comparison to the perimeter sample results. 
 
Liquid effluents are not expected; however, storm water runoff may create the potential for liquid 
effluents.  The contractor will attempt to control runoff by using berms, absorbent material, or 
other materials and methods as necessary.  In the event that potentially contaminated liquids 
are encountered, the licensee’s contractor will attempt to collect, sample, and analyze the 
liquids prior to disposal or release. 
 
The thorium-contaminated wastes are not expected to be a significant source of offsite ambient 
radiation, and the licensee does not plan to monitor offsite radiation levels.  Yet, the licensee’s 
contractor will conduct routine, onsite surveys to ensure that contamination and radiation levels 
do not exceed regulatory limits in the offsite, unrestricted areas. 
 
In addition to effluent air sampling, the licensee’s contractor plans to control effluents at the 
source.  In particular, the contractor will monitor construction activities to help prevent the 
spread of contamination.  For example, the contractor will attempt to suppress any dust created 
during decommissioning.  Soil piles will be covered as practical, and silt fencing will be used as 
needed.  If the air samplers indicate the presence of airborne radioactive dust, work will be 
suspended until the cause of the radioactive dust is identified and corrected. 
 
The NRC staff has reviewed the information presented in the DP for the WR111 site using the 
guidance provided in NUREG-1757, Volume 1, Section 17.4, “Environmental Monitoring and 
Control Program.”  Based on this review, the NRC staff has determined that the licensee has 
provided sufficient information to conclude that the effluent and environmental monitoring 
program will comply with the regulatory requirements provided in 10 CFR Part 20. 
 
XII. RADIOACTIVE WASTE MANAGEMENT PROGRAM 
 
The estimated volume of contaminated soil was 862 cubic yards (659 cubic meters), with a 
maximum volume of 2,420 cubic yards (1,850 cubic meters).  After the material has been 
exhumed from the ground, it will be placed in a designated storage area to be managed and 
sampled.  While in storage, the contractor plans to control the spread of the contaminated soil 
through the use of temporary covers, silt fencing, and berms as necessary.  Once the sample 
results are available, the contractor plans to package the wastes for transport and disposal at an 
out-of-state disposal facility. 
 
The licensee’s contractor previously collected three soil samples to provide preliminary 
information for use as waste acceptance criteria.  The laboratory results indicated that the soil 
did not contain Resource Conservation and Recovery Act (RCRA) hazardous wastes.  
Therefore, the contractor does not plan to classify the wastes as mixed wastes.  The contractor 
plans to conduct additional sampling to profile the wastes just prior to shipment, to ensure that 
the wastes continue to meet the criteria established by the disposal site. 
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The licensee currently plans to dispose of the radioactive soils at the U.S. Ecology site in Grand 
View, Idaho.  This facility can accept uranium- and thorium-contaminated soil for disposal, as 
long as the concentrations of radioactive material in the soil are less than 0.05-percent by 
weight.  If the contaminated soil contains less than the following concentrations, the soil can be 
disposed at the Grand View disposal site: 
 
• Thorium-232 + thorium-228, 110 pCi/g (4.07 Bq/g) 
• Radium-226 + radium-228, 500 pCi/g (18.5 Bq/g) 
• Thorium-230, 200 pCi/g (7.4 Bq/g) 
 
Based on previous sample results, the radioactive concentrations of the waste material should 
meet the disposal site criteria.  If the licensee cannot ship the material to U.S. Ecology for 
disposal, the licensee plans to ship the material to a different radioactive waste disposal site that 
can accept the material for disposal. 
 
The licensee does not expect to generate liquid radioactive wastes.  To minimize the potential 
for liquid wastes, the contractor plans to decontaminate equipment using dry processes.  
However, if liquid wastes are collected during decommissioning, such as collection of storm 
water, the contractor plans to handle, store, sample, and analyze these waste prior to release. 
 
The NRC staff has reviewed the licensee’s descriptions of the radioactive waste management 
program for the WR111 site in accordance with NUREG-1757, Volume 1, Section 17.5, 
“Radioactive Waste Management Program.”  Based on this review, the NRC staff has 
determined that the licensee’s program for the management of radioactive waste generated 
during decommissioning operations will help ensure that the waste material will be managed in 
accordance with NRC requirements and in a manner that is protective of public health and 
safety. 
 
XIII. QUALITY ASSURANCE PROGRAM 
 
In Section 10 of the DP, the licensee describes its proposed quality assurance (QA) program.  
The proposed QA program includes a description of the following program areas: 
 
• Organization 
• Document control 
• Control of measuring and test equipment 
• Corrective action 
• QA records 
• Audits and surveillances 
 
The contractor’s quality control manager will maintain responsibility for ensuring that the 
decommissioning quality objectives are being met.  The implementation of specific aspects of 
the QA program may be delegated to other individuals.  The quality control manager will report 
directly to the site project manager. 
 
The contractor will establish a program for document control including documentation of survey 
measurements, analytical results, chains of custody, and log sheets. 
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The site safety and health officer is responsible for control of radiological instrumentation and for 
ensuring that workers are sufficiently trained to use the instrumentation.  Records will be 
maintained including instrument calibration certificates.  Prior to use, workers are expected to 
conduct instrument response checks, to ensure that the instruments remain functional. 
 
A corrective action program will be implemented to help identify and correct deficiencies and 
non-conforming conditions.  The program includes corrective action request forms that will be 
used to document non-conformances including corrective actions taken.  The quality control 
manager has the responsibility for oversight of the corrective action program and associated 
documentation. 
 
Records important to quality will be maintained in a centralized file.  These records include 
analytical results, final status survey data, corrective actions taken in response to rejected data 
points, and chain-of-custody forms.  In addition, the records of audits and surveillances 
conducted during decommissioning will become part of the QA program records. 
 
Audits and surveillances will be conducted to ensure that decommissioning activities comply 
with the requirements specified in the DP and site procedures.  The audits will be conducted by 
qualified individuals.  Audits and surveillances will be used to evaluate the overall effectiveness 
of the QA program.  The licensee’s contractor committed to conduct at least one QA audit, and 
Section 10.7 of the DP states that audits will be conducted at least quarterly during 
decommissioning. 
 
Additional QA and quality control requirements for the final status survey are included in 
Appendix D, Final Status Survey Plan, to the DP.  These requirements include: instrument 
calibration, source, and background checks; quality indicator sample measurements including 
source standard traceability, field and laboratory duplicates and replicates, matrix spikes and 
blanks; and analytical methods to be used by the laboratory. 
 
In addition to the final status survey plan, the contractor provides supplemental QA program 
requirements in Appendix A to the Remedial Design/Remedial Action Work Plan.  These QA 
program requirements are applicable to the remedial action work to be conducted under the 
work plan, in particular, the excavation and final status survey activities.  This appendix includes 
37 worksheets which provide site-specific information and procedures. 
 
Finally, the licensee’s Remedial Design/Remedial Action Work Plan provides instructions for 
quality control during field work.  The Construction Quality Plan, Section 6 of the Work Plan, 
describes the organizational requirements and quality control procedures and methods to be 
implemented during decommissioning work. 
 
The NRC staff has reviewed the QA program for the WR111 site according to the guidance 
provided in NUREG-1757, Volume 1, Section 17.6, “Quality Assurance Program.”  Based on 
this review, the NRC staff has determined that the licensee’s QA program is sufficient to ensure 
that information submitted to support the decommissioning of its facility should be of sufficient 
quality to allow the staff to determine if the licensee’s planned decommissioning activities can 
be conducted in accordance with NRC requirements. 
 
XIV. FACILITY RADIATION SURVEYS 
 
Scoping surveys were conducted at various times in 1993 to identify and to delineate the 
dimensions of the burial trench.  Characterization surveys were conducted at various times 
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between 2006-2013 to further identify the location, depth, and quantities of radioactive material.  
These survey results were used, in part, to support the development of the DP and related 
documents. 
 
The licensee’s contractor plans to perform in-process surveys to support decommissioning 
work.  The in-process surveys include remedial support surveys to measure the gross gamma 
radiation levels during excavation activities.  These surveys will be used to guide the 
reclamation work.  The investigation levels will be established at three standard deviations 
above the mean reference area count rates for surface soil and trench soil data sets.  The 
cleanup goals will be reached when gross gamma radiation levels remain below the 
investigation levels. 
 
The contractor plans to assign a radiation safety technician to conduct screening surveys of 
each front-end loader bucket of soil, to check for discrete areas of radioactivity.  If the technician 
identifies high radioactivity material, the excavation work is expected to stop, to allow the onsite 
staff to assess the need for additional work controls.  In addition, the technician and other 
workers are expected to visually monitor the excavated material for indications of chemicals or 
other unknown debris. 
 
A contractor conducted radiological sampling in a background reference area in 2007-2009, but 
the decommissioning contractor plans to collect additional background samples.  The contractor 
plans to collect both surface and subsurface soil samples in a reference area located adjacent 
to the area to be remediated.  The reference area sample results will be used for comparison to 
the remediated area sample results. 
 
In addition to soil sampling, the contractor will conduct gamma radiation walk-over survey scans 
within the background reference area to establish an investigation level.  As noted above, the 
investigation level will be set at the average scan measurement plus three standard deviations.  
The contractor will then use the investigation level to support the remediation work and final 
status survey.  The contractor will also use the investigation level to support the post-
remediation survey of the soil laydown area after the temporarily staged soil has been removed. 
 
The contractor plans to excavate un-impacted soils adjacent to the trench, as necessary, to 
construct a sloped ramp into the trench.  The contractor will sample this soil at a frequency of 
one sample per 100-cubic yards (76.5 cubic meters) of soil.  In addition to soil sampling, the 
contractor plans to supplement the soil sampling with informal gamma scans of the excavated 
material as its being removed from the ground.  Further, the Air Force plans to conduct an 
independent survey, and the NRC plans to conduct a confirmatory survey.  Based on the 
number of surveys to be performed, the soil being returned to the trench should not contain 
contamination greater than the DCGLs. 
 
Following completion of remediation, the contractor plans to conduct a final status survey.  The 
purpose of the final status survey is to demonstrate compliance with the established DCGLs to 
ensure that the unrestricted release criteria have been achieved.  The contractor plans to notify 
the Air Force, who in turn will notify the NRC, when the excavated trench is ready for the Air 
Force’s verification survey and the NRC’s confirmatory survey. 
 
The licensee’s proposed final status survey plan is included as Appendix D to the DP.  The 
licensee’s contractor developed the survey plan using the guidance provided in NUREG-1575, 
Revision 1 (ML003761445), Multi-Agency Radiation Survey and Site Investigation Manual 
(MARSSIM).  The survey consists of the following basic steps: 
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• Establish a survey location reference system (grid) tied to a reference coordinate system 
• Collect systematic surface soil samples 
• Perform walk-over surveys to measure gross gamma radiation levels and to identify 

elevated areas of radioactivity (hot spots) 
• Collect biased measurements, including soil samples, based on the walk-over survey results 
• Compare soil concentrations for each radionuclide of concern to the respective DCGLs, 

conduct sum-of-ratio calculations, and calculate elevated measurement criteria as needed 
• Perform statistical tests to verify remediation goals have been met 
• Review data to ensure that they are of sufficient quality to support a conclusion 
 
The final status survey plan provides detailed instructions for conducting each of the steps listed 
above.  The survey plan also provides detailed instructions for data collection, recording, and 
recordkeeping.  The survey plan includes requirements for instrument sensitivities including 
minimum detectable concentrations. 
 
To conduct the final status survey, the contractor will establish distinct survey units based on 
MARSSIM guidance.  The contractor expects the excavated trench to be subdivided into two 
Class 1 survey units, and the surrounding areas will be designated as one Class 2 survey unit.  
The number of survey units and the classification of each survey unit will determine the overall 
number of soil samples collected and the percent of surface area that will be gamma-scan 
surveyed.  The contractor will finalize the number and classification of survey units after the 
excavation and remediation work has been completed. 
 
The final status survey plan provides sufficient guidance for calculating the minimum number of 
systematic samples required for each survey unit.  Using MARSSIM guidance, if the contractor 
assumes just one Class 1 survey unit and one Class 2 survey unit, 18 systematic soil samples 
would be collected in each survey unit.  The contractor will collect at least two biased soil 
samples in each survey unit.  For quality control purposes, replicate and split samples will also 
be collected and analyzed. 
 
After completion of the final status survey, the contractor plans to evaluate and interpret the 
survey results using guidance provided in Section 7.0 of the Final Status Survey Plan 
(Appendix D to the DP).  The release criteria (the NRC-approved DCGLs) will be statistically 
analyzed using the process described in Section 7.0.  The contractor will then submit a final 
status survey report to the Air Force for review and approval.  The final status survey report is 
expected to include sufficient information, including sample results and maps, to show that 
remediation efforts were successful and the site can be released for unrestricted use. 
 
Following completion of the various surveys of the excavated trench, the contractor plans to 
backfill the trench using uncontaminated soils previously excavated from the trench in addition 
to clean backfill.  According to the Work Plan, the contractor will conduct surveys of the 
uncontaminated layback soils to demonstrate that the radiological concentrations in the soil are 
less than the respective DCGLs.  Further, the contractor will ensure that imported backfill will 
have analytical data showing that the material is free of metals, volatile organic compounds, 
hydrocarbons, and radioactivity, and the material meets the physical criteria for use as backfill.  
The contractor plans to collect one sample from the first 1,000 cubic yards (764.5 cubic meters) 
of material delivered, with additional samples collected at a frequency of one sample for every 
2,000 cubic yards (1,529 cubic meters) delivered. 
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Once all work has been completed, the contractor plans to conduct demobilization activities that 
include equipment release surveys to ensure that the equipment can be released from the site 
and transported offsite.  The contractor plans to deliver to the Air Force a remedial action 
completion report which describes the work conducted to support the release of the site. 
 
In accordance with Section 31.b of the Memorandum of Understanding between the NRC and 
the Air Force (ML14262A340), the Air Force committed to submit final status survey reports to 
the NRC for approval for all decommissioning projects categorized as Group 3 or above (as 
defined in NUREG-1757, Volume 1).  The LMTA project is categorized as a Group 4 
decommissioning project; therefore, the Air Force is expected to submit the completed final 
status survey report to the NRC for review and approval. 
 
The NRC staff has reviewed the information provided in the DP for the WR111 site using the 
guidance provided in NUREG-1757, Volume 2, Section 4.4, “Final Status Survey Design.”  
Based on this review, the NRC staff has determined that the final status survey design is 
adequate to demonstrate compliance with radiological criteria for license termination. 
 
XV. FINANCIAL ASSURANCE 
 
The Department of the Air Force Master Material Licensee (License No. 42-23539-01AF) 
submitted updated documents—decommissioning cost estimate (DCE)/decommissioning 
funding plan (DFP) and a statement of intent (SOI) dated January 11, 2013—for 12 permittees 
including Hill Air Force Base.  At the time of the 2013 submittal, the licensee estimated the cost 
to decommission this site in the amount of $551,000.  On March 9, 2015, the licensee submitted 
an updated cost estimate for Hill Air Force Base, and the cost estimate to decommission this 
site increased to $1,058,781.25.  As of November 2015, the January 11, 2013, submittal was 
being reviewed via the technical assistance request process and has not been approved by the 
NRC.  In addition, the licensee is expected to submit, in January 2016, its 3-year updated 
DCE/DFP and SOI in accordance with 10 CFR 30.35(e)(2) which will also require a technical 
assistance review and approval by the NRC. 
 
Based upon the substantial increase in DCE from 2013 to 2015, it appears that the licensee has 
provided a preliminary and reasonable cost estimate to carry out required decommissioning 
activities prior to permit termination, and if the permit is being terminated under restricted 
conditions, to enable an independent third party to assume and carry out responsibilities for any 
necessary control and maintenance of the site.  In the event that the DCE amount is determined 
to be insufficient, the licensee will request and receive additional funding from the restoration 
Program Management Office. 
 
In summary, the NRC staff has reviewed the financial assurance mechanism for the 
decommissioning of the WR111 site using the guidance provided in NUREG-1757 
(12048A683), Volume 3, Consolidated Decommissioning Guidance; Financial Assurance, 
Recordkeeping, and Timeliness, Section 4.3, “Financial Assurance Mechanisms.”  Based on 
this review, the NRC staff has determined that the financial assurance mechanism proposed by 
the licensee is adequate to ensure that sufficient funds will be available to carry out all required 
decommissioning activities.  As noted above, if the DCE is determined to be insufficient, the 
licensee is expected to provide the amount of funding necessary to complete decommissioning. 
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XVI. RESTRICTED USE/ALTERNATE CRITERIA 
 
The Department of the Air Force did not request license termination under restricted conditions 
or alternate criteria for license termination, as allowed by regulations 10 CFR 20.1403 and 
20.1404, respectively.  Accordingly, the NRC did not conduct technical reviews of these areas. 
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