
 

 

 

 

 
August 4, 2008 

 
Mr. Orval Baird 
P.O. Box 87 
Tendoy, ID 83468 
 
 
SUBJECT: NRC INSPECTION REPORT 040-03400/08-001 
 
Dear Mr. Baird: 
 
This report refers to the inspection conducted on May 28-June 4, 2008, at the Salmon River 
Uranium Development site located near North Fork, Idaho.  The inspection was an examination 
of activities as they relate to safety and compliance with the Commission’s rules and 
regulations.  Within these areas, the inspection consisted of a review of site reclamation 
activities and the performance of radiological surveys and sampling.  The NRC discussed the 
final inspection findings with you by telephone on July 28, 2008.  The final inspection results 
were also discussed with Mr. Greg Weigel of the U.S. Environmental Protection Agency (EPA) 
Region 10 via telephone on July 25, 2008.  No violations were identified; therefore, no response 
to this letter is required.  
 
During the inspection, the EPA and its contractors conducted cleanup activities at the site using 
the guidance provided in their Removal Action Work Plan.  The NRC staff assisted the EPA by 
providing radiation protection guidance and support during these operational activities.  After 
completion of reclamation in the various areas of the site, the NRC conducted radiological 
surveys and collected soil samples.  The surveys and samples included measurement of 
ambient gamma exposure rates, measurement of total contamination on indoor and outdoor 
concrete surfaces, and collection of soil samples at various locations around the mill site.  The 
soil samples were submitted to the NRC’s contractor, Oak Ridge Institute for Science and 
Education (ORISE), for laboratory analysis.  The NRC received the soil sample results from 
ORISE on June 24, 2008. 
 
The NRC staff plans to compare the survey and sample results to the radiological criteria for 
license termination as specified in Subpart E to Title 10 of the Code of Federal Regulations 
(CFR) Part 20.  The NRC staff plans to compare the data against the results of computer dose 
modeling.  Dose modeling should provide a more realistic assessment of the health and safety 
hazards associated with the residual radioactive material remaining at the site.  You will be 
notified of the results of this comparison when the analysis has been completed. 
 
Finally, you are requested to refrain from moving any equipment or building material from the 
site, without prior NRC approval, until the NRC’s analysis of site conditions is complete.  We are 
making this request to minimize the potential for spreading radiological contamination to off-site 
locations.  The NRC will notify you by separate correspondence at a later date regarding the 
final disposition of the site.   
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In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, its 
enclosures, and your response (if any) will be made available electronically for public inspection 
in the NRC Public Document Room or from the NRC’s document system (ADAMS), accessible 
from the NRC Web site at www.nrc.gov/reading-rm/adams.html.   
 
Should you have any questions concerning this inspection, please contact Mr. Robert J. Evans, 
Senior Health Physicist, at (817) 860-8234, or the undersigned at (817) 860-8197. 
 
      Sincerely,  
       
      /RA/ 
 
      Jack E. Whitten, Chief 
      Nuclear Materials Safety Branch B 
 
Docket No.:  040-03400 
License Nos.: P-4001 (expired), R-230 (expired)  
 
Enclosure:   
  NRC Inspection Report 040-03400/08-001 
 
cc w/enclosure: 
Greg Weigel 
On Scene Coordinator  
Idaho Operations Office, Region 10 
U.S. Environmental Protection Agency 
1435 North Orchard Street 
Boise, ID 83706 
 
Craig Halverson 
Idaho Radiation Control Program Director  
State INEEL Oversight Program 
1410 North Hilton 
Boise, ID 83706 
 
Russ Bjorklund  
Minerals Program Specialist 
U.S. Forest Service 
1206 South Challis Street 
Salmon, ID 83467 
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bcc w/enclosure: 
ATHowell, III 
JEWhitten 
RJEvans 
JFKatanic 
CLCain 
Bruce Watson, FSME/DWMEP/DURLD 
KAConway, FSME/DWMEP/DURLD 
Lydia Chang, FSME/DWMEP/DURLD 
RITS Coordinator 
NMSB-B 
RIV Nuclear Materials File - 5th Floor  
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EXECUTIVE SUMMARY 
 

Salmon River Uranium Development Site 
NRC Inspection Report 040-03400/08-001 

 
This inspection included a review of site status, observation of site reclamation, and 
performance of a closeout inspection and survey.  The inspectors conducted radiological 
surveys consisting of measurement of ambient gamma exposure rates, measurement of 
outdoor concrete surface contamination levels, and collection of site soils.   
 
Site History and Status 
 
• Salmon River Uranium Development, Inc. was previously licensed by the U.S. Atomic 

Energy Commission to possess, process, and transfer source material.  Following 
several site assessments by NRC and its contractor, Oak Ridge Institute for Science and 
Education, NRC requested assistance from the U.S. Environmental Protection Agency 
(EPA) to reclaim the site.  The EPA began reclaiming the site during October-
November 2007.  The EPA completed site reclamation during this inspection (Section 1). 

 
Decommissioning Inspection Procedure for Materials Licenses 
 
• The EPA and its contractors conducted clean up activities under the guidance provided 

in their Removal Action Work Plan.  The bulk of the radioactive material, staged during 
the previous inspection, was permanently removed from the site (Section 2).   

 
• Two components, the grinder and agitator, were decontaminated and resurveyed.  The 

final surface survey results for these two components were within the NRC’s criteria for 
release of equipment (Section 2).   

 
• The property owner still possesses several gallons of processed liquid product 

containing limited amounts of thorium and radium, but the weight of the source material 
in solution in the liquid was less than the 0.05-percent limit specified in regulations for 
unimportant quantities of source material and is exempt from NRC regulations 
(Section 2). 

 
Closeout Inspection and Survey 
 
• The NRC conducted radiological surveys and collected soil samples to help determine 

whether the site had been decontaminated to acceptable levels for unrestricted use.  
The survey and sampling results from this and the previous inspection will be compared 
to results previously calculated in site-specific dose modeling.  The NRC staff will 
address the dose modeling results in a letter to the property owner at a later date 
(Section 3). 
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Report Details 
 
1  Site History and Status  
 

The U.S. Atomic Energy Commission (AEC) issued Source Material License P-4001 to 
Salmon River Uranium Development, Inc. (SRUD) on October 10, 1958.  This license 
authorized SRUD to transfer and deliver possession of and title to raw source material.  
On March 30, 1959, the AEC issued Source Material License R-0230 to SRUD.  This 
second license authorized the receipt and possession of source material for processing.  
The licensee failed to respond to requests from the AEC for additional information, and 
Source Material License R-0230 expired on June 30, 1959.  Source Material  
License P-4001 subsequently expired on October 31, 1959.   
 
Based on interviews with the property owner, both uranium and thorium ores were 
processed at the site.  Processing of source material occurred in two separate time 
frames, the late-1950s and the late-1970s.  Processing operations apparently were 
conducted in the late-1950s in accordance with the AEC licenses.  During the late-
1970s, pilot plant operations were conducted at the site to determine the viability of 
experimental ore processing techniques.   

 
The NRC consulted with the U.S. Environmental Protection Agency (EPA) Region 10 
about the health and safety hazards present at the SRUD site.  As a result of the EPA’s 
and NRC’s previous site assessments, the EPA elected to conduct a removal action at 
the SRUD site.  A Removal Action Work Plan (ADAMS accession number 
ML072880344) was developed by the EPA which specified its step-by-step process for 
conducting cleanup activities at the SRUD site.   
 
The EPA’s proposed action was to remove and dispose of hazardous chemical and 
radiological contaminants that may pose an imminent and substantial endangerment to 
workers, public health and welfare, and the environment.  In assessing the radiological 
release criteria, the EPA used a recreational use scenario for the site and established 
the release criteria of 200 μR/hr above background for the site (ML072700761).  The 
EPA’s proposed removal action did not address fixed radiological contamination on 
equipment, floors, or building surfaces because the EPA had previously concluded that 
this contamination posed a lesser level of risk. 
 
Implementation of the EPA’s work plan began on October 23, 2007.  During this first 
phase of cleanup, some of the radiological and non-radiological hazards were removed 
by EPA and their contractors, and the remainder of the material was staged onsite for 
future removal and disposal.  The work was halted on November 2, 2007, in part, 
because the EPA’s disposal options had not been finalized for all of the staged material.  
Details about this first phase of reclamation can be found in NRC Inspection  
Report 040-03400/07-001 dated January 31, 2008 (ML080320117). 
 
By letter dated November 26, 2007 (ML073370065 and ML073400507), EPA discussed 
its waste characterization and disposal options with the NRC.  In this letter, EPA 
questioned whether some of the waste material met the definition of byproduct material 
as defined in Section 11e.(2) of the Atomic Energy Act.  The clarification of this definition 
was necessary before EPA could finalize its disposal options, because 11e.(2) byproduct 
material can only be accepted by a limited number of disposal sites.  By letter dated 
March 24, 2008 (ML080640172), the NRC concluded that the SRUD waste material was 
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not 11e.(2) byproduct material.  Accordingly, the SRUD material could be disposed as 
low-level radioactive waste or naturally occurring radioactive material, and not 11e.(2) 
waste material.    
 
Following resolution of its waste disposal options, the EPA recommenced with 
reclamation of the SRUD site.  The EPA and its contractor remobilized at the site on 
May 28, 2008.  During this second phase of decommissioning, the work consisted 
primarily of the permanent removal of the previously staged wastes.  The field work was 
completed on June 3, 2008.   
 
The NRC staff conducted radiological surveys of the reclaimed portions of the site.  The 
NRC staff plans to compare the survey results to the results of dose modeling.  This 
dose modeling comparison will be used to determine whether the site meets the criteria 
for unrestricted release as specified in Subpart E to 10 CFR Part 20, or whether 
additional decommissioning will be necessary to meet the NRC’s release criteria.  
Details of dose modeling results will be documented in a letter to the property owner at a 
later date. 
 

2 Decommissioning Inspection Procedure for Materials Licenses (87104) 
 
2.1 Inspection Scope 
 

The purpose of this portion of the inspection was to determine if decommissioning 
activities were being conducted in a manner that was protective of site workers, the 
public, and the environment, and to determine whether decommissioning activities were 
being conducted in accordance with NRC requirements. 

 
2.2 Observations and Findings 
 

At the time of the inspection, the SRUD site consisted of a partially dismantled ore 
processing building known as “Building 1," or the “former mill building,” and the concrete 
pads of two other former buildings.  An overview of the SRUD site is presented in 
Figure 1 of Attachment 2 to this report.  At the start of the inspection, the radiological and 
hazardous materials remaining at the SRUD site included three piles of processed and 
unprocessed ores, bagged uranium tailings, radiologically contaminated equipment, and 
radiological and non-radiological contaminants in site soils, and particulate 
contamination on building surfaces.  The radionuclides of concern included uranium and 
thorium, and the hazardous materials included lead and arsenic.   
 
A Removal Action Work Plan was developed by EPA for removing and disposing of the 
hazardous and radiological contaminants at the site.  During this second phase of 
reclamation, work conducted by the EPA’s contractor included bagging the processed 
material for transport by flat-bed truck and excavating the unprocessed material for 
transport by dump truck.  The material was subsequently transported to two waste 
disposal facilities.     
 
Site personnel included an EPA On-Scene Coordinator, response manager, senior staff 
consultant, field cost administrator, transportation/shipping consultant, and several 
laborers.  The NRC staff provided assistance to site personnel to ensure implementation 
of appropriate site-wide operational radiation safety practices. 
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The staged source material included about 2 cubic yards of processed thorium.  This 
material also contained lead and arsenic.  During the inspection, an EPA contractor 
added a fixating agent to the material to chemically bind the lead.  The EPA then 
sampled the material to ensure that the hazardous material, specifically lead, would pass 
the toxicity characteristic leaching procedure.  The sample subsequently passed the test, 
meaning that the material could be disposed as radiological waste.  The material was 
subsequently re-bagged in ‘supersacks’ and staged for shipment with the other 
processed material.  
 
The bulk of the processed material was previously staged in two piles.  The material was 
loaded into 1.5 ton, 1-cubic yard supersacks for disposal.  A total of 56 supersacks were 
filled.  Approximately 83 tons of processed material was bagged.  All bagged material 
was subsequently loaded onto three flat-bed trucks for disposal at a low-level waste 
disposal facility in Washington State.   
 
The unprocessed material was staged in a third pile.  This material, estimated at 44 tons, 
was loaded by a back-hoe and front-end loader into two dump trucks for disposal at an 
EPA-regulated facility in Idaho.   
 
During the previous inspection, conducted during October-November 2007 and 
documented in NRC Inspection Report 07-001, the NRC staff conducted surveys of 
potentially contaminated equipment.  At that time, two components were identified with 
surface contamination greater than the NRC’s equipment release limits—the grinder and 
the agitator.  During this inspection, the grinder and the agitator were decontaminated.  
As part of the decontamination, the floor areas around the two components were also 
cleaned.  The two components and the floor areas were subsequently resurveyed.   
 
The inspectors compared the total radiological contamination results for the grinder and 
agitator to the equipment release limits for uranium.  Uranium was selected because the 
components visually appeared to be contaminated with uranium ore residue.  After 
decontamination, the surfaces of the components were found to be less than the NRC’s 
equipment contamination limits for free-release specified in Table 1, Acceptable Surface 
Contamination Levels, to NRC Policy and Guidance Directive FC 83-23, “Termination of 
Byproduct, Source and Special Nuclear Materials Licenses.”  The survey results for both 
the floor areas and the equipment can be found in Tables 8 and 9, respectively, in 
Attachment 2 to this Report. 
 
Other work activities completed during the reclamation included remediation of the two 
drain pathways, cleanup of pockets of areas having elevated radioactivity in various 
locations around the site, and sampling of the tailings material in the onsite tailings pond 
for hazardous materials.  The former tailings pond was previously determined to contain 
hazardous materials, lead and arsenic, and limited amounts of thorium.  The EPA 
excavated two test pits to determine the depth of the tailings material.  The tailings 
material ranged from 3-4 feet deep in the two test pits.  As documented in Enclosure 2 to 
NRC Inspection Report 040-03400/2003-01, dated January 20, 2004 (ML040210109), 
thorium concentrations in the tailings pond were less than 42 pCi/g.  The former tailings 
pond was not remediated during the EPA’s removal action.   

 
The property owner was not available during the inspection.  During previous 
inspections, the NRC staff became aware that the property owner was in possession of 
roughly 10-12 gallons of liquid product containing low levels of thorium and radium.  The 
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liquid product had been previously sampled by the Idaho Department of Environmental 
Quality during 2003.  The analysis of the sample indicated that the primary radionuclide 
present in the sample was radium-228.  The NRC had previously determined in NRC 
Inspection Report 040-03400/2003-01 that the liquid material was not a significant health 
and safety hazard.  Based on the State’s sample results, the NRC estimates that the 
total amount of source material in solution in the liquid is less than 8 grams.  NRC 
regulation 10 CFR 40.13(a), “Unimportant Quantities of Source Material,” states that  
 

“Any person is exempt from the regulations in this part and from the requirements 
for a license set forth in Section 62 of the Act to the extent that such person 
receives, possesses, uses, transfers or delivers source material in any chemical 
mixture, compound, solution, or alloy in which the source material is by weight 
less than one-twentieth of 1 percent (0.05 percent) of the mixture, compound, 
solution or alloy.  The exemption contained in this paragraph does not include 
byproduct material as defined in this part.” 

 
The NRC staff estimated that the concentration of source material in the liquid solution 
was less than 0.02-percent by weight.  The inspectors noted that the solution contains 
less than 2 grams of radium.  Although radium is not specifically mentioned in the NRC’s 
definition of source material, the inspectors determined that the radium was an impurity 
that remains in the final product because of the inefficiencies of the source material 
processing methodology.  The source of the radium was the original feedstock ore.  For 
conservatism, the 2-grams of radium were considered in the NRC’s calculation for 
source material concentration.  In summary, the total quantity of source material in the 
water solution meets the requirements of 10 CFR 40.13(a) for unimportant quantities of 
source material.   
 

2.3 Conclusions 
 
The EPA and its contractors conducted clean up activities under the guidance provided 
in their Removal Action Work Plan.  The bulk of the radioactive material, staged during 
the previous inspection, was permanently removed from the site.  Two components, the 
grinder and agitator, were decontaminated and resurveyed.  The final surface survey 
results for these two components were within the NRC’s criteria for release of 
equipment.   
 
The property owner still possesses several gallons of processed liquid product 
containing limited amounts of thorium and radium, but the weight of the source material 
in solution in the liquid was less than the 0.05-percent limit specified in regulations for 
unimportant quantities of source material and is exempt from NRC regulations. 

 
3 Closeout Inspection and Survey (83890) 
 
3.1 Inspection Scope 
 

The inspectors conducted radiological surveys and collected soil samples to help 
establish whether the site had been effectively decontaminated to acceptable levels for 
unrestricted use.  
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3.2 Observations and Findings 
 

The NRC conducted radiological surveys and collected samples for laboratory analysis.  
The surveys included measurement of ambient gamma exposure rates, indoor surface 
contamination levels, and outdoor concrete surface contamination levels.  The 
inspectors also collected soil samples for laboratory analysis by the NRC’s independent 
contractor, Oak Ridge Institute for Science and Education (ORISE).  A list of the 
radiological survey and measurement equipment used during the inspection is provided 
in Attachment 1 to this inspection report.   
 
Prior to conducting the radiological survey, the NRC staff collected background 
measurements at a location situated away from the mill.  The background 
measurements included surface contamination levels on outdoor concrete and ambient 
gamma exposure rates.  These background measurements were observed and recorded 
daily at the same location, in part, to ensure consistency of survey meter operation. 

 
The NRC staff established indoor and outdoor grids for the systematic collection of 
radiological measurements based on guidance provided in NUREG-1575, Revision 1, 
“Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM),” 
Section 4.8.5, “Reference Coordination System.”  For conservatism, the staff assumed 
that all areas were potentially contaminated; therefore, all areas were classified as 
MARSSIM Class 1 survey units.  A total of five surface areas were gridded for surveys.  
Two areas were located indoors, while three areas were located outdoors. 
 
Two interior floor areas of the former mill building were gridded and resurveyed.  One 
area was the location where the 2-cubic yards of processed thorium was re-bagged, and 
the second area was the floor space around the agitator and grinder.  The re-
contamination of these two indoor surface areas voided any previous NRC surveys that 
had been conducted in these areas.  These two areas were decontaminated and 
resurveyed during the reclamation process.  In addition, three outdoor concrete pads 
located adjacent to the mill structure were also surveyed.  These five areas were 
surveyed using a grid system suggested by MARSSIM for Class 1 areas.  The concrete 
pads were surveyed using a 2-meter by 2-meter grid system.  The five concrete surveys 
consisted of measurement of total surface alpha and beta particulate contamination.  
The results of these surveys are included in Attachment 2, Tables 4-8. 
 
As noted in Tables 4-8 for the five concrete areas, the average alpha contamination 
ranged from -2 to 1,851 dpm/100 cm2 above background levels.  The average beta 
contamination ranged from 1,025 to 11,599 dpm/100 cm2.  The NRC staff plans to 
compare these sample results against derived concentration guideline levels calculated 
by the NRC.  The results of this review will determine whether any of the five concrete 
surfaces will require further decontamination to meet the radiological criteria for license 
termination and unrestricted use as specified in Subpart E to 10 CFR Part 20. 
 
During this inspection, the inspectors did not collect swipe samples from concrete 
surfaces for measurement of removable contamination levels.  During the previous 
inspection, documented in NRC Inspection Report 040-03400/07-001, the inspectors 
collected 36 swipe samples for the measurement of removable radiological 
contamination.  The results for all 36 samples were less than the minimum detectable 
concentrations of the measuring equipment.  Based on these results, the inspectors 
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concluded that the radiological contamination of concrete surfaces was fixed and not 
removable.  
 
The NRC staff collected 15 soil samples from different outdoor locations situated around 
the mill.  The samples were collected at a depth of approximately 6 inches using 
standard sample collection techniques.  The samples included the two former drain 
pathways, areas that were remediated during the inspection period.  Eight additional 
sample points were randomly selected in the various compass directions around the mill.  
Finally, five samples were collected at locations that exhibited elevated gamma 
exposure rates.  The 15 samples were submitted to ORISE for analysis of uranium and 
thorium radioactivity.  The results of the analysis are provided in Tables 1 and 2 in 
Attachment 2 to this inspection report.  The results of soil sampling will be compared to 
the acceptance criteria calculated through dose modeling. 
 
As part of the radiological survey, the NRC staff established a 10-meter by 10-meter grid 
on land areas situated around the mill, as suggested by MARSSIM for Class 1 outdoor 
areas.  The NRC conducted scan measurements in each grid to measure the ambient 
gamma exposure rates.  The NRC staff recorded the average and maximum values for 
each grid.  These measurements are recorded in Table 3.   
 
The NRC staff compared the maximum exposure rate measurements to the EPA’s 
reclamation cleanup criteria of 200 μR/hr above background.  (Background was 
measured at 20 μR/hr.)  As noted in Table 3, none of the exposure rates exceeded the 
background-corrected limit of 220 μR/hr.  This finding suggested that EPA had 
effectively remediated the mill site to in accordance with its Removal Action Work Plan. 
 
The NRC staff also conducted gamma exposure rate measurements in areas adjacent to 
the mill site.  This survey was conducted, in part, to identify any location beyond the site 
that exceeded the EPA’s reclamation screening criteria of 220 μR/hr.  One spot 
exceeded this measurement, an area located due south of the mill on the slope of a hill.  
This area measured 280 μR/hr with an EPA limit of 220 μR/hr.  The NRC staff collected 
a soil sample at this location (Sample NRC-15).  As noted in Tables 1 and 2, the sample 
contained 192 pCi/g of total thorium, but only14 pCi/g of total uranium.  Although the 
sample contained source material (thorium), the NRC staff determined that this location 
was not a radiological safety concern because it was a small area, less than a square 
meter in size, and because the area was situated on a steep incline.  Because of its 
location, the area is inaccessible to site visitors and the gamma exposure rates will not 
contribute to the dose to visitors.   
 

3.3 Conclusions 
 

The NRC conducted radiological surveys and collected soil samples to help determine 
whether the site had been decontaminated to acceptable levels for unrestricted use.  
The survey and sampling results from this and the previous inspection will be compared 
to results previously calculated in site-specific dose modeling.  The NRC staff will 
address the dose modeling results in a letter to the property owner at a later date.   
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4 Exit Meeting Summary 
 

The NRC contacted the property owner by telephone on July 28, 2008, to discuss the 
inspection findings.  Additionally, the final inspection results were telephonically 
discussed with a representative of EPA Region 10 on July 25, 2008.   
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SUPPLEMENTAL INSPECTION INFORMATION 
 

Partial List of Persons Contacted 
 
U.S. Environmental Protection Agency 
 
G. Weigel, On Scene Coordinator, Region X 
B. Chernick, Response Manager, Phoinix Corporation 
B. McKinnon, Senior Staff Consultant, TechLaw 
E. Sutton, Field Cost Administrator, EQM 
D. Westlund, Manager, NARM & Field Services, U.S. Ecology 
 
Idaho Deparment of Environmental Quality 
 
D. Jones, Health Physicist 
 
 

Items Opened, Closed, and Discussed 
 
Open 
 
None 
 
Closed 
 
None 
 
Discussed 
 
None 

 
Inspection Procedures Used 

 
IP  83890  Closeout Inspection and Survey 
IP  87104  Decommissioning Inspection Procedure for Materials Licenses 
 
 

List of Acronyms and Abbreviations Used 
 
CFR   Code of Federal Regulations 
dpm/100 cm2  disintegrations per minute per 100 square centimeters 
EPA   U.S. Environmental Protection Agency 
IP   Inspection Procedures 
MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual 
ORISE   Oak Ridge Institute for Science and Education 
pCi/g   picoCuries per gram 
μR/hr   microRoentgens per hour 
SRUD   Salmon River Uranium Development, Inc. 
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Radiological Survey Instrumentation Used 
 
Eberline E600 count rate meter with SHP380AB alpha-beta probe, Serial No. 790, NRC 
No. 063473, calibration due date of January 14, 2009 
 
Ludlum Model 3 survey meter with Model 44-9 probe, Serial No. 52705, NRC No. 21123G, 
calibration due date of July 10, 2008 
 
Ludlum Model 19 MicroRoentgen Meter, Serial No. 33541, NRC No. 015525, calibration due 
date of February 14, 2009 (calibrated to radium-226) 
 
Ludlum Model 19 MicroRoentgen Meter, Serial No. 33035, NRC No. 015544, calibration due 
date of February 14, 2009 (calibrated to radium-226) 
 
Ludlum Model Model 2401-P, Serial No. 185347, NRC No. 016296G, calibration due date of 
November 30, 2008 
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Figure 1: Salmon River Uranium Development Site Overview 
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TABLE 1 

Gamma Spectroscopy Results of Thorium Concentration in Collected Samples a, b 

Sample No. Location Exposure Rate c 
μR/hr 

Thorium-228 
pCi/g 

Thorium-232 
pCi/g 

Total Thorium 
pCi/g 

NRC-1 Drain line discharge pathway, east of mill 50/30 5.20 ± 0.38 5.15 ± 0.56 10.35 ± 0.68 

NRC-2 Natural drain pathway, northeast of mill 70/40 10.73 ± 0.80 11.7 ± 1.10 22.4 ± 1.40 

NRC-3 North of mill, adjacent to trailer 30/30 2.26 ± 0.17 2.32 ± 0.28 4.58 ± 0.33 

NRC-4 North site access road 30/30 4.04 ± 0.30 4.26 ± 0.46 8.30 ± 0.55 

NRC-5 Southeast corner of mill 30/30 3.24 ± 0.26 3.61 ± 0.44 6.85 ± 0.51 

NRC-6 South corner of mill 30/30 4.33 ± 0.33 4.32 ± 0.47 8.65 ± 0.58 

NRC-7 Southwest of mill, near cement pad 50/40 20.7 ± 1.60 22.1 ± 2.40 42.8 ± 2.90 

NRC-8 Southwest of mill, near chemical tank 110/80 4.06 ± 0.31 4.25 ± 0.45 8.31 ± 0.55 

NRC-9 South-southwest access road 30/30 2.64 ± 0.21 2.66 ± 0.34 5.30 ± 0.40 

NRC-10 South-southeast of mill, near slope of hill 30/30 4.43 ± 0.34 4.32 ± 0.47 8.75 ± 0.58 

NRC-11 Excavation site, southwest of mill 150/70 51.7 ± 3.90 51.0 ± 5.50 102.7 ± 6.8 

NRC-12 Excavation site, west of mill 170/90 69.8 ± 5.1 69.6 ± 6.5 139.4 ± 8.3 

NRC-13 South of mill, near slope of hill 180/70 103.2 ± 7.3 103 ± 10 206 ± 13 

NRC-14 North-northeast of mill, adjacent to trailer 180/60 127.9 ± 9.2 130 ± 12 258 ± 15 

NRC-15 On slope of hill, south of mill 280/120 94.5 ± 6.6 97.6 ± 9.7 192 ± 12 
a.Thorium-228 was estimated by using lead-212 concentrations, and thorium-232 was estimated by using actinium-228 

concentrations.  Total thorium is the sum of thorium-228 and thorium-232 concentrations. 
b.NUREG-1717, Systematic Radiological Assessment of Exemptions for Source and Byproduct Materials, Table 3.2.1, “Source 

Material Concentrations Associated With 0.05 Percent Weight of Source”: the total natural/processed thorium concentration that 
equals 0.05% by weight is 110 pCi/g.  Shaded values exceed this concentration for total thorium. 

c.Exposure rates include background (20 μR/hr).  Exposure rates were measured at ground surface (first measurement) and 1 meter 
from ground surface (second measurement).
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TABLE 2 

Gamma Spectroscopy Results of Uranium Concentration in Collected Samples a, b 

Sample 
No. 

Location Exposure Rate c 
μR/hr 

Uranium-235 
pCi/g 

Uranium-238 
pCi/g 

Total Uranium 
pCi/g 

NRC-1 Drain line discharge pathway, east of mill 50/30 0.20 ± 0.26 3.3 ± 1.1 6.8 ± 2.2 

NRC-2 Natural drain pathway, northeast of mill 70/40 0.05 ± 0.44 2.7 ± 1.2 5.4 ± 2.5 

NRC-3 North of mill, adjacent to trailer 30/30 -0.05 ± 0.20 1.13 ± 0.58 2.2 ± 1.2 

NRC-4 North site access road 30/30 -0.10 ± 0.19 1.8 ± 1.1 3.4 ± 2.1 

NRC-5 Southeast corner of mill 30/30 0.12 ± 0.19 1.29 ± 0.75 2.7 ± 1.5 

NRC-6 South corner of mill 30/30 0.34 ± 0.32 2.01 ± 0.99 4.4 ± 2.0 

NRC-7 Southwest of mill, near cement pad 50/40 -0.39 ± 0.39 2.3 ± 1.5 4.2 ± 3.0 

NRC-8 Southwest of mill, near chemical tank 110/80 0.24 ± 0.31 2.46 ± 0.88 5.2 ± 1.8 

NRC-9 South-southwest access road 30/30 0.05 ± 0.17 1.83 ± 0.68 3.7 ± 1.4 

NRC-10 South-southeast of mill, near slope of hill 30/30 0.17 ± 0.32 0.90 ± 0.91 2.0 ± 1.8 

NRC-11 Excavation site, southwest of mill 150/70 -0.40 ± 0.31 4.5 ± 2.1 8.6 ± 4.2 

NRC-12 Excavation site, west of mill 170/90 3.28 ± 0.87 71.2 ± 4.9 145.6 ± 9.9 

NRC-13 South of mill, near slope of hill 180/70 1.70 ± 0.98 6.8 ± 2.7 15.2 ± 5.6 

NRC-14 North-northeast of mill, adjacent to trailer 180/60 -0.27 ± 0.26 9.7 ± 3.0 19.2 ± 6.0 

NRC-15 On slope of hill, south of mill 280/120 0.18 ± 0.46 7.0 ± 2.2 14.1 ± 4.4 
a.Uranium-238 was estimated by using thorium-234 concentrations.  Total uranium is the sum of uranium-235 and twice the uranium-

238 concentration (to account for the uranium-234 activity). 
b.NUREG-1717, Systematic Radiological Assessment of Exemptions for Source and Byproduct Materials, Table 3.2.1, “Source 

Material Concentrations Associated With 0.05 Percent Weight of Source”: the total uranium concentration that equals 0.05% by 
weight is 340 pCi/g.  None of the sample results exceeded this concentration. 

c.Exposure rates include background (20 μR/hr).  Exposure rates were measured at ground surface (first measurement) and 1 meter 
from ground surface (second measurement).
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TABLE 3 

Exposure Rate Measurements a, b 

Average and Maximum Measurements By Outdoor Grid Location  

Grid 
Avg/Max (μR/hr) 

Grid 
Avg/Max (μR/hr) 

Grid 
Avg/Max (μR/hr) 

Grid 
Avg/Max (μR/hr) 

Grid 
Avg/Max (μR/hr) 

slope 
B-1 

40/90 
slope slope slope 

A-2 
35/170 

B-2 
60/130 

C-2 
60/130 

slope slope 

A-3 

35/120 

B-3 

60/120 

C-3 

70/150 
slope slope 

A-4  
30/30 

B-4 
60/110 

C-4 
80/170 

slope slope 

A-5 
40/150  

B-5 
70/130 

C-5 
50/70 

D-5 
30/50 

slope 

A-6 
40/50 

B-6 
40/50 

C-6 
40/50 

concrete slab slope 

A-7 

40/170 

B-7 

30/30 
mill mill 

E-7 

50/60 

A-8 
40/150  

B-8 
40/50 

mill mill chute 

A-9 
50/100 

B-9 
40/90 

mill mill 
E-9 

50/60 

A-10 
50/100 

B-10 
70/150 

mill mill 
E-10 
50/60 

A-11 
50/210 

B-11 
60/100 

concrete slab 
D-11 

60/100 
E-11 
40/50 

slope 
B-12 
50/50 

C-12 
90/120 

D-12 
40/160 

E-12 
50/70 

slope 
B-13 
40/50 

C-13 
40/40 

D-13 
35/50 

slope 

   Site Average 48.8 μR/hr
 

a.The outdoor grids were 10-meter by 10-meter survey units as allowed by site terrain.  The four 
corners of the grid were A-2, A-11, D-5, and E-12.  Grid A-2 was located due south of the mill, 
Grid D-5 was located due east of the mill, Grid E-12 was located due north of the mill, and Grid 
A-11 was located due west of the mill. 

b.The background exposure rate was 20 μR/hr.  The exposure rate measurements in the Table 
were not corrected for background.   
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TABLE 4 

Surface Contamination Measurements a, b 
Building 3 Foundation and Loading Dock Areas Located Outdoors 

Grid Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

A-1 63 -1,070  

A-2 693 3,116  

A-3 84 -47  

A-4 -73 -155  

A-5 -21 -295  

A-6 32 310  

B-1 199 1,752  

B-2 808 5,534  

B-3 74 651  

B-4 0 310  

B-5 -21 605  

B-6 -10 108  

C-4 1,554 10,525  

C-5 2,804 11,306  

C-6 168 1,798  

D-4 1,365 18,538  

D-5 1,838 8,525  

D-6 2,499 12,834  

E-4 1,638 21,747  

E-5 4,557 20,104  

E-6 1,690 5,038  

F-4 2,195 26,521  

F-5 3,402 13,733  

F-6 2,972 14,291  

G-4 399 20,662  

G-5 1,533 15,485  

G-6 1,785 11,470  

H-4 525 2,992 wood surface 

H-5 1,407 5,115  

H-6 767 4,573  

I-6 1,270 8,029  
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TABLE 4 

Surface Contamination Measurements a, b 
Building 3 Foundation and Loading Dock Areas Located Outdoors 

Grid Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

G-7 893 3,829 concrete wall ledge 

Average 1,159 7,748  
a. All surfaces were concrete, unless specifically noted. 
b. Recorded measurements are net values, with background values subtracted. 
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TABLE 5 

Surface Contamination Measurements a, b 
Indoor Floor, Southwestern Corner of Mill 

Grid, Floor Location Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

A-1 -17 -186 concrete wall support 

A-2 -80 -465 concrete wall support 

A-3 4 -217 concrete wall support 

A-4 -59 481 concrete wall support 

A-5 -164 -434 concrete wall support 

A-6 -90 -93 concrete wall support 

A-7 -111 -388 concrete wall support 

A-8 -48 -574 concrete wall support 

A-9 15 47 concrete wall support 

B-1 225 2,232  

B-2 256 3,658  

B-3 1,002 4,511  

B-4 4,267 16,337 before decontamination 

B-4 2,556 13,702 after decontamination 

B-5 1,306 2,713  

B-6 4 310  

B-7 25 -233  

B-8 -185 -403  

B-9 -38 47 concrete half wall 

C-1 -48 574  

C-2 -27 884  

C-3 456 2,030  

C-4 88 1,054  

C-5 357 450  

C-6 46 822  

C-7 -90 -171  

C-8 -153 171  

C-9 -122 310  

D-1 -27 -496 wood surface 

D-2 -59 47  
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TABLE 5 

Surface Contamination Measurements a, b 
Indoor Floor, Southwestern Corner of Mill 

Grid, Floor Location Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

D-3 -59 1,240  

D-4 -17 992  

D-5 -59 1,163  

D-6 -80 3,875  

D-7 -17 806  

D-8 88 1,085  

E-1 -17 295 concrete wall foundation 

F-1 15 -744 concrete wall foundation 

G-1 4 1,395 concrete wall foundation 

H-1 -111 -140 concrete wall foundation 

I-1 -48 636 concrete wall foundation 

Average 118 1,025  
a. All surfaces were concrete, unless specifically noted. 
b. Recorded measurements are net values, with background values subtracted. 
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TABLE 6 

Surface Contamination Measurements a, b 
Outdoor Concrete Slab Located Southwest of Mill 

Grid, Floor Location Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

A-1 393 24,490 before decontamination

A-1 435 3,674 after decontamination 

A-2 172 651  

A-3 -27 527  

A-4 -90 8,138  

A-5 204 20,832  

B-1 67 62,899 before decontamination

B-1 14.6 62 after decontamination 

B-2 -90 -62  

B-3 -101 -248  

B-4 -48 -62  

B-5 -69 93  

C-1 -27 -589  

C-2 46 140  

C-3 -17 -1,938  

C-4 25 -93  

C-5 -132 -233  

D-4 -132 -496  

D-5 -122 -202  

E-4 120 775  

E-5 -90 -419  

F-4 -69 -109  

F-5 -48 -388  

Average -2 1,431  
a. All surfaces were concrete, unless specifically noted. 
b. Recorded measurements are net values, with background values subtracted. 
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TABLE 7 

Surface Contamination Measurements a, b 
Outdoor Concrete Slab Located at Northwest Corner of Mill 

Grid, Floor Location Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Comments 

A-1 162 3,224  

A-2 403 2,720  

A-3 2,199 6,941  

A-4 1,633 8,138  

A-5 161 2,062  

A-6 130 698  

A-7 67 558  

A-8 -17 326  

A-9 -90 124  

A-10 -27 248  

A-11 57 2,883 wood surface 

A-12 120 1,287  

A-13 -80 -186  

A-14 -17 -512  

B-1 46 946  

B-2 67 -16  

B-3 88 1,705  

B-4 88 1,752  

B-5 15 1,209  

B-6 -38 315  

B-7 -6 434  

B-8 193 3,689  

Average 234 1,752  
a. All surfaces were concrete, unless specifically noted. 
b. Recorded measurements are net values, with background values subtracted. 
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TABLE 8 

Surface Contamination Measurements a 
Indoor Floor Surfaces Around Decontaminated Agitator and Grinder 

Floor Location by Grid Alpha 
(dpm/100 cm2) 

Beta 
(dpm/100 cm2) 

Surface Type 

E-1, 1-1 2,594 23,002 concrete near agitator 

E-1, 1-1 2,216 14,291 concrete near agitator 

E-1, 1-1 1,218 8,804 concrete near agitator 

D-1, 1-1 1,617 8,386 concrete near agitator 

D-1, 1-1 1,029 6,216 concrete near agitator 

D-1, 1-1 935 2,992 wood under agitator 

E-1, 1-1 2,867 14,601 wood under agitator 

E-1, 1-1 2,247 17,639 wood under agitator 

E-1, 1-1 2,215 16,322 wood under agitator 

F-1, 1-1 1,575 3,736 concrete under grinder

Average 1,851 11,599  
a. Recorded measurements are net values, with background subtracted. 
 
 

TABLE 9 

Surface Contamination Measurements a 
Equipment Located Inside of the Former Mill Building 

Equipment Approximate Grid 
Location 

Beta Average 
(dpm/100 cm2) 

Beta Maximum 
(dpm/100 cm2) 

Comments 

Yellow grinder between grids 
E-1/F-1  

1,724 10,345  

Agitator  
(leach tank) 

between grids  
E-1/D-1 

1,724 10,345 external readings 
only 

a.The surface contamination limits for uranium provided in Table 1 to NRC Policy and Guidance Directive 
FC 83-23 are 5,000 dpm/100 cm2 average and 15,000 dpm/100 cm2 maximum.   
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