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3050 Spruce Street, Saint Louis, MO 63103 USA 
Tel (800) 521-8956 (314) 771-5765 Fax (800) 325-5052 (314) 771-5757 

~ -- __ - 

January 25,201 1 

Katherine Streit 
U.S. NRC Region I11 
2443 Warrenville Road 
Suite 210 
Lisle, Illinois 60532-4352 

RE: Sigma-Aldrich (Sigma) Fort Mims Site, Documents relating to NRC’s Request 
for Additional Information, USNRC License # 24-16273-01 

Dear Ms Streit, 

Accompanying this cover letter is a CD, which I’ve labeled, dated and signed. This CD 
contains a single PDF-formatted file (Sigma response to NRC M I S  201 1-02-25.doc). 
The contents of the CD represent Sigma’s response to NRC’s request for additional 
information. 

Please let me know if you have any questions or concerns. 

Best regards, 

Thomas K Spencer 
Radiation Safety Officer 

RECEIVED MAW 0 2 20’2l; 
Accclerati?q Curtomers‘ S~iccess through Leadevshin in Life Science, High Technology and Service 



 
3050 Spruce Street, St. Louis, MO 63103  USA 

Tel: (800) 521-8956  (314) 771-5765     Fax: (800) 325-5052  (314) 771-5757 

 
25 February 2011 
 
Katherine Streit 
U.S. NRC Region III 
2443 Warrenville Road 
Suite 210 
Lisle, Illinois 60532-4352 
 
RE: Sigma-Aldrich (Sigma) Fort Mims Site Decommissioning, Request for Additional 
Information, USNRC License # 24-16273-01 
 
Dear Ms. Streit, 
 
On 14 Jan 2011 the NRC and Sigma held a conference call, documented in your Telephone 
Conversation Record, dated 16 Jan 2011.  In that conference, you listed some areas in 
which additional information is needed to complete your technical review.  In a subsequent 
teleconference with Sigma and the NRC on 09 Feb 2011, you requested a summary of the 
GeoCheck Report used to determine depth to the water table.  The following provides 
Sigma’s responses to those requests. 
 
(1a) Provide written justification for "Industrial Worker" scenario as the 
compliance-based scenario to comply with 10 CFR 20.1402.  Justification may include 
written statements or description of discussions with local land planners, including 
dates; meetings with local stakeholders; trending analysis of the land use for the 
region; zoning permit descriptions; and peak exposure time. 
 
Sigma response. 
The Industrial Worker scenario is justified through analysis of 1) The City of Maryland 
Heights Land Use Map, 2) Official Zoning Map, and 3) email correspondence on 10 Aug 
2010 with David Bookless, a planner with the city of Maryland Heights.  These are 
documented in Attachments 1, 2 and 3, respectively. 
 
The Land Use Map (Attachment 1), published 25 Jan 2011, shows the current land use of 
the Fort Mims property and surrounding area as Industrial/Commercial.  The nearest 
residential use is nearly one mile away. 
 
The current Zoning Map (Attachment 2), amended 04 Nov 2010, shows that the Fort Mims 
property is near the center a large area zoned as PD-M (Planned Development-
Manufacturing) or M-1 (Office, Commercial and Light Manufacturing).  The nearest 
residential zone is nearly one mile away. 
 
In an email communication (Attachment 3) with David Bookless, a planner for the City of 
Maryland Heights, Mr. Bookless indicates that it is unlikely that the Fort Mims property 
would be re-zoned, because it is part of a larger Planned District (Lakeside Crossing). 
 



 

Based on the findings that current and future use/zoning is predominately 
industrial/commercial, the Industrial Worker scenario is appropriate for use in dose 
modeling analysis. 
 
(1b) Provide identification of land uses that are less likely but plausible to bound the 
risk of the release for unrestricted use.  Less likely but plausible land uses may 
include, but are not limited to, onsite residential use or excavation of soil for use in an 
off-site scenario. 
 
Sigma response. 
Philotechnics, Ltd., under contract with Sigma, prepared a report titled “Additional 
RESRAD Modeling and Uncertainty Analyses”, dated 25 Jan 2011.  This report is 
included as Attachment 4. 
 
A “Suburban Resident” model was analyzed.  Site-specific parameters were set to the 
same values as those used for the industrial worker model, which is the primary model 
used to demonstrate compliance with release criteria. 
 
Using the Suburban Resident model, the instantaneous dose at time t=0 is 397 mrem/year 
(the time the radioactivity was first measured), which in this case was May 2009, nearly 
two years ago.  This dose decreases to 46 mrem/year after the first year, and 0.5 mrem/year 
after three years.  The decrease is due to migration and associated dilution of radioactivity 
in soil. 
 
As in the original RESRAD model, the maximum concentration of 14C and the maximum 
concentration of 3H were assumed to be present throughout the entire contaminated zone, 
which is a very conservative assumption.  For these reasons, the bounding dose of 397 
mrem/year is demonstrably conservative. 
 
A “Resident Farmer” scenario, in which excavated dirt is transported and ultimately 
utilized in farming, was analyzed by RESRAD.  In this scenario, because the soils would 
be dug up, transported, and spread, the average concentrations of 14C and 3H were used. 
Area and thickness of the contaminated zone, as well as all other site soil parameters, are 
the same as in the original RESRAD model.  The instantaneous dose at time t=0 is 114 
mrem/year.  After the first year, the dose decreases to 0.002 mrem/year. 
 
(1c) Once less likely but plausible scenarios have been identified, provide a 
quantitative analysis of or a qualitative argument discounting the need to analyze all 
scenarios generated from the reasonable foreseeable land uses.  Time to peak dose 
may be used to discount onsite scenarios depending on the detail of justification used 
to demonstrate "Industrial Worker" as the onsite scenario provided in response to 
item 1 (a). 
 
Sigma Response. 
As noted in the previous responses, a change in zoning at the Fort Mims location is very 
unlikely because of its siting within a much larger industrial/commercial area.  Therefore, a 



 

Resident Farmer scenario at the Fort Mims property is exceedingly unlikely, and can be 
discounted in the dose analysis. 
 
The off-site Resident Farmer scenario discussed in section 1b is plausible, but unlikely. 
The scenario shows an instantaneous dose of 114 mrem/year at t=0, and 0.002 mrem/year 
after the first year.  The dose drops off very rapidly during the first year.  Even if the dirt 
was moved to a farming location, it is very unlikely that farming activities would progress 
rapidly enough to result in an exposure above 10 mrem/year.  It is therefore reasonable to 
discount this scenario in the dose analysis. 
 
The Suburban Resident modeling results in calculated doses of 397, 46 and 0.5 mrem/year 
after t=0, 1 and 3 years, respectively.  At present time, we are nearly two years from t=0.  
This, taken with the extremely low probability of a Suburban Resident scenario in the next 
year, supports discounting the Suburban Resident scenario in the dose analysis. 
 
(2) Provide uncertainty analysis for site-specific parameters, including the 
distribution coefficient and hydraulic conductivity, to demonstrate that uncertainty 
in the model geological parameters will not result in a significant increase in 
exposure.  If significant increase in exposure is found in the uncertainty ranges of 
these parameters, further justification may be required for site-specific information. 
 
Sigma Response. 
Uncertainty analyses are also provided in the Philotechnics report (Attachment 4). 
The report documents additional uncertainty analyses on hydraulic conductivity (Ksat) and 
distribution coefficient (Kd). A total of FIVE analyses were run: 
 
• Ksat of the Unsaturated Zone 
• Kd for carbon in the Unsaturated Zone 
• Kd for carbon in the Saturated Zone 
• Kd for hydrogen in the Unsaturated Zone 
• Kd for hydrogen in the Saturated Zone 
 
None of the models indicated any appreciable difference in dose.  
 
(3) Provide a scaled map demonstrating the total area of the site and the total area 
sampled as compared to the site-specific model contaminated area of 12,000 m2 
 
Sigma Response 
This information is provided in the Philotechnics report, Summary of Soil Sampling and 
Analysis (Attachment 5) 
 
(4) Since the dose assessment is associated with a request for release of the site for 
unrestricted use, provide the results of soil sample results in the form of a final status 
survey as described in your approved "Fort Mims Facility Soil Sampling and 
Analysis Plan," dated October 20, 2008. 
 



 

Sigma Response 
This information is provided in the Philotechnics report, Summary of Soil Sampling and 
Analysis (Attachment 5) 
 
(5) Provide chemical analysis results, if any, from soil samples collected. 
 
Sigma Response 
TestAmerica performed soil chemical testing, under contract with Sigma.  The report is 
attached (Attachment 6).  For the sampling point, we chose location #61 in survey unit 
FMF-29.  The 14C soil concentration at location #61 at depths of 0.2, 1.0 and 2 meters was 
483, 128 and 398 pCi/g, respectively.  The sample for chemical analysis was a composite 
from surface to 6 ft (1.8 m).  We believe that the depth and magnitude of 14C 
concentration, including its close proximity to the septic tank, was optimal for detecting 
chemical contamination, if any existed, on the survey site. 
 
The sample was screened for 36 organic volatile compounds.  Except for acetone, none 
were detected.  Acetone was detected at an estimated concentration of 8.5 ug/kg, which 
was below the laboratory’s reporting limit of 24 ug/kg. 
 
(6) Provide a summary of the GeoCheck report used to determine depth to the water 
table. 
 
Sigma Response 
Cheryl Stipsits, EHS Director for Sigma-Aldrich Saint Louis, prepared a summary letter to 
NRC dated 15 Feb 2011. The letter, provided as Attachment 7, summarizes the water well 
data within a one-mile radius of the Fort Mims Site. 
 
Please contact me if you have any questions or concerns regarding Sigma’s responses to 
your request for additional information. 
 
Sincerely, 
 

 
_____________________________ 
Thomas K Spencer 
Radiation Safety Officer 
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ATTACHMENT 1 – Maryland Heights Zoning Map 
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1.0 Executive Summary 
Philotechnics developed a RESRAD model to demonstrate the residual 
radioactivity in soils from licensed activities would not be likely to cause an 
average member of the critical group to receive a dose, from all sources, in 
excess of 25 mrem per year.  An “industrial worker” occupancy scenario was 
used, consistent with current and expected land use of the site and 
surrounding properties.  That model and report were sent to U.S. Nuclear 
Regulatory Commission, Region III (NRC), in December 2010. 

During their review, NRC staff requested additional RESRAD modeling of 
plausible but unlikely occupancy scenarios.  One suggested model was 
“suburban resident”; that model was run using the appropriate template in 
RESRAD with site specific parameters and maximum site radionuclide 
concentrations as used in the original submittal.  The other model requested 
involved removing the soil from the fort Mims site and transferring it to 
farmland for use as topsoil; that was run using the “resident farmer” template, 
site specific parameters, and average soil concentrations at the Fort Mims site. 

NRC Staff also requested additional uncertainty analyses to demonstrate the 
effect of soil characteristics—hydraulic conductivity (Ksat) and distribution 
coefficient (Kd)—on the migration of radioactivity to the groundwater and 
subsequent contribution to radiation exposure due to ingestion of 
contaminated drinking water.    

The suburban resident scenario will bound the dose at the absolute maximum, 
though highly unlikely.  The bounding dose using this model is 397 mrem/year 
at time T=0 (the time the radioactivity was first measured), which in this case 
was May 2009, nearly two years ago.  RESRAD calculates the dose at a time 
T=1 as 46 mrem/year with decreasing dose in subsequent years. 

Uncertainty analyses indicate changes in Ksat or Kd would have little to no 
effect on the dose to a resident now or in the future. 

 

2.0 Suburban Resident Scenario 
RESRAD Suburban Resident template was used.  Site-specific parameters 
were set to the same values as were used for the industrial worker model 
which is the primary model used to demonstrate compliance with release 
criteria. 

Using the suburban resident model, the instantaneous dose at time T=0 is 397 
mrem/year (the time the radioactivity was first measured), which in this case 
was May 2009, nearly two years ago; this decreases to 46 mrem/year after the 
first year and 0.5 mrem/year after three years.  The decrease is due to 
migration and associated dilution of radioactivity in soil.   
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As in the original RESRAD model, the maximum concentration of 14C and the 
maximum concentration of 3H were assumed to be present throughout the 
entire contaminated zone, which is a very conservative assumption. 

For these reasons, the bounding dose of 397 mrem is demonstrably 
conservative. 

The suburban resident RESRAD report is included as Appendix A to this 
report. 

 

3.0 The Resident Farmer Scenario 
At the request of NRC staff, we analyzed the potential dose after removal of 
the soils from the Fort Mims site for use as topsoil or fill over farmland.  The 
“resident farmer” template was used.  Because the soils will be dug up, 
transported, and spread; the average concentrations of 14C and 3H were used.  
Area and thickness of the contaminated zone, as well as all other site soil 
parameters, are the same as in the original RESRAD model.  The 
instantaneous dose at time T=0 is 114 mrem/year.  After the first year, the 
dose decreases to 0.002 mrem/year. 

The resident farmer RESRAD report is included as Appendix B to this report. 

 

4.0 Uncertainty Analyses 
NRC staff requested additional uncertainty analyses on hydraulic conductivity 
(Ksat) and distribution coefficient (Kd).  A total of FIVE analyses were run: 

• Ksat of the Unsaturated Zone (Appendix C) 

• Kd for carbon in the Unsaturated Zone (Appendix D) 

• Kd for carbon in the Saturated Zone (Appendix E) 

• Kd for hydrogen in the Unsaturated Zone (Appendix F) 

• Kd for hydrogen in the Saturated Zone (Appendix G) 

None of the models indicated any appreciable difference in dose. 

Uncertainty analyses results are included as appendices to this report.    

 

 



 
 
 
 
 
 
 
 
 
 

Appendix A 

 
RESRAD Report  

Suburban Resident 


























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Executive Summary 
 
Sigma Aldrich contracted Philotechnics to perform decontamination and 
decommissioning (D&D) of the Fort Mims facility with the ultimate goal of radioactive 
material license termination at that location.  Previously-submitted reports and the 
information contained herein describe the decommissioning process, NRC’s 
authorization of release and subsequent decommissioning of the building, and the 
suitability of the site to be released from licensing and other radiological controls.   
 
Sampling of outdoor soil began in May 2009 after building demolition in accordance with 
the approved Fort Mims Facility Soil Sampling and Analysis Plan.  The number of 
samples was increased nearly three-fold from the number calculated using MARSSIM 
guidance because of the difficulty in detecting 14C and 3H as volumetric contamination in 
soil renders scanning useless.  For that reason, Visual Sampling Plan v 5.0 was used to 
determine number of samples and spacing. 
 
Soil sampling was conducted in three phases: 
   

• Phase 1 sampling was conducted in May 2009 and covered surface soils within 
the uppermost 15 cm (6 in) of soils in Survey Units 28 and 29.   

 
• Phase 2 sampling was conducted in November 2009 and covered additional area 

outside the Survey Units as well as deeper depths.   
 

o Samples having a Sample ID number ending in 1 were collected at a 
discrete depth of 1 m beneath the surface.   

o Samples having a Sample ID number ending in 2 were collected at a 
discrete depth of 2 m beneath the surface.   

 
• Phase 3 samples were collected from the building footprint in May 2010 after the 

building and slab were removed.   
 

o Samples having a Sample ID number ending in 0.02 were collected in the 
uppermost 15 cm of soil. 

o Samples having a Sample ID number ending in 1 were collected at a 
discrete depth of 1 m beneath the surface.   

o Samples having a Sample ID number ending in 2 were collected at a 
discrete depth of 2 m beneath the surface.   

 
Results of soil sample analyses indicate the dose to a member of the public after license 
termination will be far below the release criterion of 25 mrem/year from residual 
radioactive materials that are distinguishable from background.  Specific modeling 
information has been previously submitted to NRC. 
 
 
 



 
 
 
 
 
 
 
 
 
 

Appendix A 

 
Survey Unit 28 



Sigma Aldrich 
Fort Mims Facility D&D 

Final Status Survey Package 
 

Building:    FMF  Survey Unit:    028  Page      of      

Classification:   Class 1 - Impacted  Class 2 - Impacted  Class 3 - Impacted 
 
 

Applicable Nuclides of Concern:  

Nuclide  3H  14C        

Screening Values (pCi/g) 110 12        

 

Applicable Survey Unit Surfaces: % of Surface Requiring Scan Surveys 

 Soil Surface  20%  50%  100%  N/A 

 

Required Survey 
Instrumentation 

Measurement 
Type 

Static 
Count 
Time 

Scan Rate Based on: Typical Static 
MDCR 

 Ludlum 2350-1 w/ SPA-3 Gamma NA 
0.5 

Meters/sec. 
137Cs N/A 

 
Other:    
     (Specify) 

     

 Soil samples collected will be sent to an off-site laboratory for analysis for all nuclides of concern. 

 
General Survey Instructions: 
1. Survey maps have been attached that include the required soil sampling locations.  Soil samples shall be collected 

at each location in accordance with these instructions and the Philotechnics Soil and Surface Sampling Procedure. 
 

2. Perform the required scan surveys at the rate prescribed on the previous page.  Document the performance of the 
scan survey in the comments section of the attached survey data sheets and survey maps. 
 

3. The estimated number of sample locations needed for the statistical evaluation of this survey unit using the 
Wilcoxon Rank Sum test is 14.  However, since scan surveys are ineffective for the primary nuclides of concern, 
additional samples are integrated into the survey design using the Hahn-Meeker approach from Visual Sample 
Plan.  The required number has been adjusted as needed to insure that a specific sized hot spot is not missed as 
discussed in the Survey and Analysis Plan.  This survey has been designed in accordance with this approach. 
 

4. For Class 1and Class 2 survey units, the locations are determined by using a random start point and a systematic 
spacing from this point.  Due to this method, the actual number of locations may vary.  Collect the samples as 
presented on the attached survey maps. 
 

5. Soil samples shall be collected at depths of 0-6”.  Collect enough soil from each depth to make one sample of at 
least 1000 grams and one sample of at least 500 grams. 
 

7. Sampling tools and equipment shall be cleaned between each sample location in accordance with the Soil 
Sampling Procedure. 
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8. Samples shall be packaged for transport to the off-site laboratory in accordance with the Soil Sampling Procedure 

9. A chain of custody form shall be prepared in accordance with the soil sampling procedure. 
 

10. Sample result shall be forwarded to the Project Health Physics Manager or designee for review and comparison to 
the soil screening values and overall site release criterion of 25 mrem/yr TEDE. 
 

11 Notify the Project Health Physics manager or designee if any measurement exceeds the applicable investigation 
level. 
 

Investigation Levels 
Survey Unit 

Classification 
Flag Direct Measurement or 

Sample Result When: 
Class 1 >75% of Screening Values 
Class 2 >75% of Screening Values  

  
12. If any sample result exceeds the investigation levels show above, additional samples may be prescribed by the 

Project Health Physics Manager as described in the Final Status Survey Plan. 
 

13. Copies of any collection logs, chain of custody record, laboratory reports and result evaluation documentation shall 
be attached and maintained with this survey package. 

  
  
  
Special Survey Instructions: 
  
  
  
  
  
  
  

 
 
 
 
 





Sample Results Analysis
Survey Unit

Sample ID: FMF‐028‐SOIL‐001 Sample ID: FMF‐028‐SOIL‐002

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 8.88 1.79 1.97 H‐3 17.9 2.51
C‐14 < 1.66 C‐14 11.4 1.76

Sample ID: FMF‐028‐SOIL‐003 Sample ID: FMF‐028‐SOIL‐004

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 19.2 2.92 H‐3 6.81 1.78
C‐14 35.7 3.08 C‐14 23.2 2.44

Sample ID: FMF‐028‐SOIL‐005 Sample ID: FMF‐028‐SOIL‐006

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 3.45 1.25 H‐3 12.3 2.2
C‐14 34 2.57 C‐14 35.5 2.81

Sample ID: FMF‐028‐SOIL‐007 Sample ID: FMF‐028‐SOIL‐008

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 18.6 2.61 H‐3 21 2.64
C‐14 15.3 2 C‐14 23.8 2.24

Sample ID: FMF‐028‐SOIL‐009 Sample ID: FMF‐028‐SOIL‐0010

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 16.9 2.64 H‐3 5.7 1.55
C‐14 23.7 2.49 C‐14 4.2 1.37

Sample ID: FMF‐028‐SOIL‐0011 Sample ID: FMF‐028‐SOIL‐0012

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 13.6 2.34 H‐3 4.86 1.52
C‐14 11.2 1.88 C‐14 3.97 1.42

Sample ID: FMF‐028‐SOIL‐0013 Sample ID: FMF‐028‐SOIL‐0014

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 6.52 1.73 H‐3 11.2 2.17
C‐14 5.14 1.53 C‐14 10.5 1.85

Sample ID: FMF‐028‐SOIL‐0015 Sample ID: FMF‐028‐SOIL‐0016

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 14.9 2.44 H‐3 5.39 1.49
C‐14 12.6 1.95 C‐14 13.9 1.85

FMF-028



Sample Results Analysis
Survey Unit FMF-028

Sample ID: FMF‐028‐SOIL‐0017 Sample ID: FMF‐028‐SOIL‐0018

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 4.72 1.57 H‐3 8.25 1.77
C‐14 < 1.99 C‐14 25.5 2.33

Sample ID: FMF‐028‐SOIL‐0019 Sample ID: FMF‐028‐SOIL‐0020

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 15.8 2.6 H‐3 21.8 2.96
C‐14 30 2.78 C‐14 16.9 2.2

Sample ID: FMF‐028‐SOIL‐0021 Sample ID: FMF‐028‐SOIL‐0022

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 9.26 2.01 H‐3 7.27 1.83
C‐14 8.08 1.72 C‐14 26.7 2.58

Sample ID: FMF‐028‐SOIL‐0023 Sample ID: FMF‐028‐SOIL‐0024

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 5.52 1.77 H‐3 2.05 1.17
C‐14 8.92 1.93 C‐14 < 1.89

Sample ID: FMF‐028‐SOIL‐0025 Sample ID: FMF‐028‐SOIL‐0026

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 3.1 1.47 H‐3 2.76 1.13
C‐14 < 2.2 C‐14 < 1.59

Sample ID: FMF‐028‐SOIL‐0027 Sample ID: FMF‐028‐SOIL‐0028

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 2.71 1.38 H‐3 4.18 1.42
C‐14 < 2.13 C‐14 < 1.83

Sample ID: FMF‐028‐SOIL‐0029 Sample ID: FMF‐028‐SOIL‐0030

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 2.23 1.32 H‐3 3.05 1.41
C‐14 < 2.14 C‐14 5.56 1.66

Sample ID: FMF‐028‐SOIL‐0031 Sample ID: FMF‐028‐SOIL‐0032

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 3.37 1.25 H‐3 4.57 1.58
C‐14 15.7 1.92 C‐14 29.3 2.74



Sample Results Analysis
Survey Unit FMF-028

Sample ID: FMF‐028‐SOIL‐0033 Sample ID: FMF‐028‐SOIL‐0034

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 4.56 1.52 H‐3 6.47 1.86
C‐14 31.3 2.72 C‐14 8.69 1.9

Sample ID: FMF‐028‐SOIL‐0035 Sample ID: FMF‐028‐SOIL‐0036

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 4.97 1.42 H‐3 3.41 1.25
C‐14 2.29 1.17 C‐14 1.95 1.16

Sample ID: FMF‐028‐SOIL‐0037 Sample ID: FMF‐028‐SOIL‐0038

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 4.41 1.55 H‐3 1.65 0.965
C‐14 6.22 1.67 C‐14 1.64 1.07

Sample ID: FMF‐028‐SOIL‐0039 Sample ID: FMF‐028‐SOIL‐0040

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 8.24 1.99 H‐3 6.31 1.56
C‐14 10.2 1.93 C‐14 10.8 1.68

Sample ID: FMF‐028‐SOIL‐0041 Sample ID: FMF‐028‐SOIL‐0042

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 8.11 2.08 H‐3 14.2 2.06
C‐14 11 2.04 C‐14 4.18 1.23

Sample ID: FMF‐028‐SOIL‐0043 Sample ID: FMF‐028‐SOIL‐0044

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 6.95 1.62 H‐3 6.7 1.67
C‐14 2.01 1.01 C‐14 < 1.36

Sample ID: FMF‐028‐SOIL‐0045 Sample ID: FMF‐028‐SOIL‐0046

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 9.92 2.14 H‐3 11.1 2.37
C‐14 5.05 1.51 C‐14 9.36 1.97

Sample ID: FMF‐028‐SOIL‐0047 Sample ID: FMF‐028‐SOIL‐0048

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 28.2 3.32 H‐3 10.2 1.94
C‐14 42.5 3.59 C‐14 4.22 1.27



Sample Results Analysis
Survey Unit FMF-028

Sample ID: FMF‐028‐SOIL‐0049 Sample ID: FMF‐028‐SOIL‐0050

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 10.7 1.86 H‐3 7.98 1.72
C‐14 3.65 1.15 C‐14 7.92 1.51

Sample ID: FMF‐028‐SOIL‐0051 Sample ID: FMF‐028‐SOIL‐0052

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 3.88 1.57 H‐3 4.63 1.74
C‐14 3.79 1.34 C‐14 6.55 1.67

Sample ID: FMF‐028‐SOIL‐0053 Sample ID: FMF‐028‐SOIL‐0054

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 9.56 2.04 H‐3 3.54 1.54
C‐14 2.62 1.23 C‐14 2.62 1.24

Sample ID: FMF‐028‐SOIL‐0055 Sample ID: FMF‐028‐SOIL‐0056

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 13.1 2.51 H‐3 15.9 2.56
C‐14 4.28 1.55 C‐14 4.96 1.52

Sample ID: FMF‐028‐SOIL‐0057 Sample ID: FMF‐028‐SOIL‐0058

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 15.4 2.18 H‐3 6.16 1.72
C‐14 6.72 1.42 C‐14 3.62 1.29

Sample ID: FMF‐028‐SOIL‐0059 Sample ID: FMF‐028‐SOIL‐0060

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 4.03 1.65 H‐3 6.44 1.64
C‐14 19.5 2.47 C‐14 < 1.85
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Applicable Nuclides of Concern:  

Nuclide  3H  14C        

Screening Values (pCi/g) 110 12        

 

Applicable Survey Unit Surfaces: % of Surface Requiring Scan Surveys 

 Soil Surface  20%  50%  100%  N/A 

 

Required Survey 
Instrumentation 

Measurement 
Type 

Static 
Count 
Time 

Scan Rate Based on: Typical Static 
MDCR 

 Ludlum 2350-1 w/ SPA-3 Gamma NA 
0.5 

Meters/sec. 
137Cs N/A 

 
Other:    
     (Specify) 

     

 Soil samples collected will be sent to an off-site laboratory for analysis for all nuclides of concern. 

 
General Survey Instructions: 
1. Survey maps have been attached that include the required soil sampling locations.  Soil samples shall be collected 

at each location in accordance with these instructions and the Philotechnics Soil and Surface Sampling Procedure. 
 

2. Perform the required scan surveys at the rate prescribed on the previous page.  Document the performance of the 
scan survey in the comments section of the attached survey data sheets and survey maps. 
 

3. The estimated number of sample locations needed for the statistical evaluation of this survey unit using the 
Wilcoxon Rank Sum test is 14.  However, since scan surveys are ineffective for the primary nuclides of concern, 
additional samples are integrated into the survey design using the Hahn-Meeker approach from Visual Sample 
Plan.  The required number has been adjusted as needed to insure that a specific sized hot spot is not missed as 
discussed in the Survey and Analysis Plan.  This survey has been designed in accordance with this approach. 
 

4. For Class 1and Class 2 survey units, the locations are determined by using a random start point and a systematic 
spacing from this point.  Due to this method, the actual number of locations may vary.  Collect the samples as 
presented on the attached survey maps. 
 

5. Soil samples shall be collected at depths of 0-6”.  Collect enough soil from each depth to make one sample of at 
least 1000 grams and one sample of at least 500 grams. 
 

7. Sampling tools and equipment shall be cleaned between each sample location in accordance with the Soil 
Sampling Procedure. 
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8. Samples shall be packaged for transport to the off-site laboratory in accordance with the Soil Sampling Procedure 

9. A chain of custody form shall be prepared in accordance with the soil sampling procedure. 
 

10. Sample result shall be forwarded to the Project Health Physics Manager or designee for review and comparison to 
the soil screening values and overall site release criterion of 25 mrem/yr TEDE. 
 

11 Notify the Project Health Physics manager or designee if any measurement exceeds the applicable investigation 
level. 
 

Investigation Levels 
Survey Unit 

Classification 
Flag Direct Measurement or 

Sample Result When: 
Class 1 >75% of Screening Values 
Class 2 >75% of Screening Values  

  
12. If any sample result exceeds the investigation levels show above, additional samples may be prescribed by the 

Project Health Physics Manager as described in the Final Status Survey Plan. 
 

13. Copies of any collection logs, chain of custody record, laboratory reports and result evaluation documentation shall 
be attached and maintained with this survey package. 

  
  
  
Special Survey Instructions: 
  
  
  
  
  
  
  

 
 
 
 
 





Sample Results Analysis
Survey Unit

Sample ID: FMF‐029‐SOIL‐001 FMF‐029‐SOIL‐002

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 34.7 2.99 41.9 2.9
H‐3 2.78 1.34 6.82 1.63

Sample ID: FMF‐029‐SOIL‐003 FMF‐029‐SOIL‐004

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 37 3.09 38 2.68
H‐3 11 2.24 9.55 1.81

Sample ID: FMF‐029‐SOIL‐005 FMF‐029‐SOIL‐006

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 49.3 3.2 28.8 2.47
H‐3 8.74 1.86 3.32 1.25

Sample ID: FMF‐029‐SOIL‐007 FMF‐029‐SOIL‐008

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 29.7 2.92 27.3 2.52
H‐3 9.57 2.18 5.34 1.54

Sample ID: FMF‐029‐SOIL‐009 FMF‐029‐SOIL‐010

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 27.8 2.35 93.8 4.75
H‐3 1.7 0.971 14 2.54

Sample ID: FMF‐029‐SOIL‐011 FMF‐029‐SOIL‐012

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 85.8 4.27 104 4.66
H‐3 13 2.29 9.88 2.03

Sample ID: FMF‐029‐SOIL‐013 FMF‐029‐SOIL‐014

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 63.7 4.12 43.7 3.32
H‐3 17.5 2.89 2.92 1.38

Sample ID: FMF‐029‐SOIL‐015 FMF‐029‐SOIL‐016

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 305 8.14 109 5.01
H‐3 7.91 1.95 5.6 1.72

FMF-029



Sample Results Analysis
Survey Unit FMF-029

Sample ID: FMF‐029‐SOIL‐017 FMF‐029‐SOIL‐018

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 48.4 3.17 57.4 3.76
H‐3 3.42 1.3 9.06 2.08

Sample ID: FMF‐029‐SOIL‐019 FMF‐029‐SOIL‐020

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 162 6.3 59.9 3.85
H‐3 29.4 3.65 5.83 1.76

Sample ID: FMF‐029‐SOIL‐021 FMF‐029‐SOIL‐022

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 65.1 3.42 200 5.85
H‐3 4.13 1.3 6.88 1.59

Sample ID: FMF‐029‐SOIL‐023 FMF‐029‐SOIL‐024

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 163 6.15 125 5.5
H‐3 7.02 1.9 6.58 1.89

Sample ID: FMF‐029‐SOIL‐025 FMF‐029‐SOIL‐026

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 49.6 3.51 95.8 4.4
H‐3 2.62 1.33 22.3 2.87

Sample ID: FMF‐029‐SOIL‐027 FMF‐029‐SOIL‐028

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 99.2 4.91 40.3 2.79
H‐3 8.88 2.11 5.24 1.44

Sample ID: FMF‐029‐SOIL‐029 FMF‐029‐SOIL‐030

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 15.9 2.01 257 7.58
H‐3 2.14 1.11 4.01 1.53

Sample ID: FMF‐029‐SOIL‐031 FMF‐029‐SOIL‐032

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 96.1 4.74 81.4 3.98
H‐3 4.46 1.59 5.28 1.5



Sample Results Analysis
Survey Unit FMF-029

Sample ID: FMF‐029‐SOIL‐033 FMF‐029‐SOIL‐034

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 25.1 2.72 10.2 1.79
H‐3 < 1.49 5.9 1.61

Sample ID: FMF‐029‐SOIL‐035 FMF‐029‐SOIL‐036

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 27.5 2.58 62.8 3.95
H‐3 3.13 1.3 5.65 1.75

Sample ID: FMF‐029‐SOIL‐037 FMF‐029‐SOIL‐038

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 191 6.39 95.4 4.46
H‐3 10.6 2.16 18.5 2.67

Sample ID: FMF‐029‐SOIL‐039 FMF‐029‐SOIL‐040

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 30.2 2.42 159 6.18
H‐3 7.35 1.61 42.5 4
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Sample Results Analysis

Survey Unit Phase II Additional Sampling

Sample ID: FMF‐029‐SOIL‐010‐1 Sample ID: FMF‐029‐SOIL‐011‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 3.55 0.891 H‐3 17.2 1.27
H‐3 2.39 0.901 C‐14 2 0.869

Sample ID: FMF‐029‐SOIL‐012‐1 Sample ID: FMF‐029‐SOIL‐013‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.51 H‐3 4.38 1.11
H‐3 4.19 1.22 C‐14 < 1.11

Sample ID: FMF‐029‐SOIL‐015‐1 Sample ID: FMF‐029‐SOIL‐016‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 4.14 1.09 H‐3 < 1.32
H‐3 1.61 0.935 C‐14 1.86 0.857

Sample ID: FMF‐029‐SOIL‐015‐‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 17.5 3.73
H‐3 3.52 1.22

Sample ID: FMF‐029‐SOIL‐020‐1 Sample ID: FMF‐029‐SOIL‐021‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.45 H‐3 3.86 0.925
H‐3 < 1.02 C‐14 1.75 0.839

Sample ID: FMF‐029‐SOIL‐022‐1 Sample ID: FMF‐029‐SOIL‐023‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 59.9 2.28 H‐3 38.2 1.8
H‐3 3.06 1.14 C‐14 2.23 0.966

Sample ID: FMF‐029‐SOIL‐022‐2 Sample ID: FMF‐029‐SOIL‐023‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 6.07 0.956 H‐3 8.75 1.18
H‐3 < 0.876 C‐14 < 1.04

FMF-029



Sample Results Analysis

Survey Unit Phase II Additional SamplingFMF-029
Sample ID: FMF‐029‐SOIL‐024‐1 Sample ID: FMF‐029‐SOIL‐026‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 8.75 0.887 H‐3 9.71 1.18
H‐3 < 0.946 C‐14 1.54 0.874

Sample ID: FMF‐029‐SOIL‐024‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 1.85 0.992
H‐3 < 1.07

Sample ID: FMF‐029‐SOIL‐027‐1 Sample ID: FMF‐029‐SOIL‐030‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 25.2 1.33 H‐3 9.74 1.15
H‐3 2.21 0.871 C‐14 1.74 0.876

Sample ID: FMF‐029‐SOIL‐030‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 6.78 1.06
C‐14 1.56 0.847

Sample ID: FMF‐029‐SOIL‐031‐1 Sample ID: FMF‐029‐SOIL‐032‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 6.31 0.99 H‐3 < 1.59
H‐3 1.99 0.863 C‐14 < 1.12

Sample ID: FMF‐029‐SOIL‐036‐1 Sample ID: FMF‐029‐SOIL‐037‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.59 H‐3 2.94 0.985
H‐3 < 1.12 C‐14 1.72 0.902

Sample ID: FMF‐029‐SOIL‐037‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 2.44 0.938
C‐14 < 0.985

Sample ID: FMF‐029‐SOIL‐038‐1 Sample ID: FMF‐029‐SOIL‐040‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 3.01 0.954 H‐3 120 2.71
H‐3 2.33 0.957 C‐14 3.32 1

Sample ID: FMF‐029‐SOIL‐040‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 27.5 1.58
C‐14 3.61 1.12



Sample Results Analysis

Survey Unit Phase II Additional SamplingFMF-029

Sample ID: FMF‐029‐SOIL‐041‐  .2 Sample ID: FMF‐029‐SOIL‐042‐  .2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.65 H‐3 17.5 1.34
H‐3 < 1.16 C‐14 3.13 1.08

Sample ID: FMF‐029‐SOIL‐041‐1 Sample ID: FMF‐029‐SOIL‐042‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.56 H‐3 8.39 1.11
H‐3 2.48 1.05 C‐14 1.71 0.867

Sample ID: FMF‐029‐SOIL‐041‐2 Sample ID: FMF‐029‐SOIL‐042‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 2.32 0.979 H‐3 1.33 0.806
H‐3 1.64 0.902 C‐14 1.33 0.754

Sample ID: FMF‐029‐SOIL‐043‐  .2 Sample ID: FMF‐029‐SOIL‐044‐ .2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 7.61 1.27 H‐3 43.2 1.98
H‐3 < 1.18 C‐14 < 1.09

Sample ID: FMF‐029‐SOIL‐043‐1 Sample ID: FMF‐029‐SOIL‐044‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.57 H‐3 31.7 1.49
H‐3 < 1.1 C‐14 < 0.839

Sample ID: FMF‐029‐SOIL‐043‐2 Sample ID: FMF‐029‐SOIL‐044‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 5.8 1.1 H‐3 1.96 0.895
H‐3 < 1.04 C‐14 < 0.954

Sample ID: FMF‐029‐SOIL‐045‐  .2 Sample ID: FMF‐029‐SOIL‐046‐  .2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 129 26 H‐3 36.6 1.8
H‐3 10.5 1.75 C‐14 < 1.04

Sample ID: FMF‐029‐SOIL‐045‐1 Sample ID: FMF‐029‐SOIL‐046‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 Refusal H‐3 11.8 1.32
H‐3 C‐14 < 1.1

Sample ID: FMF‐029‐SOIL‐045‐2 Sample ID: FMF‐029‐SOIL‐046‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 Refusal H‐3 1.8 0.764
H‐3 C‐14 < 0.846



Sample Results Analysis

Survey Unit Phase II Additional SamplingFMF-029

Sample ID: FMF‐029‐SOIL‐047‐  .2 Sample ID: FMF‐029‐SOIL‐048‐  .2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 12.1 1.36 H‐3 71.8 2.41
H‐3 < 1.19 C‐14 2.27 1.01

Sample ID: FMF‐029‐SOIL‐047‐1 Sample ID: FMF‐029‐SOIL‐048‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 26.5 1.42 H‐3 96.9 2.78
H‐3 < 0.902 C‐14 3.6 1.19

Sample ID: FMF‐029‐SOIL‐047‐2 Sample ID: FMF‐029‐SOIL‐048‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 30.8 1.71 H‐3 Refusal
H‐3 6.92 1.5 C‐14

Sample ID: FMF‐029‐SOIL‐049‐  .2 Sample ID: FMF‐029‐SOIL‐050‐  .2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 38.4 1.71 H‐3 122 3.05
H‐3 13 1.82 C‐14 < 1.13

Sample ID: FMF‐029‐SOIL‐049‐1 Sample ID: FMF‐029‐SOIL‐050‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 987 19.9 H‐3 5.35 1.16
H‐3 11.6 1.89 C‐14 < 1.18

Sample ID: FMF‐029‐SOIL‐049‐2 Sample ID: FMF‐029‐SOIL‐050‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 109 2.69 H‐3 14.6 1.4
H‐3 4.51 1.19 C‐14 < 1.17
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Sample Results Analysis

Survey Unit Phase III Additional Sampling

Sample ID: FMF‐029‐SOIL‐051‐0‐02 Sample ID: FMF‐029‐SOIL‐052‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 95 2.87 H‐3 11.5 1.44
H‐3 4.42 1.32 C‐14 < 2.09

Sample ID: FMF‐029‐SOIL‐051‐1 Sample ID: FMF‐029‐SOIL‐052‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 145 3.67 H‐3 18.6 1.64
H‐3 4.48 1.42 C‐14 < 2.04

Sample ID: FMF‐029‐SOIL‐051‐2 Sample ID: FMF‐029‐SOIL‐052‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 74.3 2.98 H‐3 5.77 1.23
H‐3 < 2.23 C‐14 < 2.09

Sample ID: FMF‐029‐SOIL‐053‐0‐02 Sample ID: FMF‐029‐SOIL‐054‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 25.3 1.9 H‐3 35.2 2.05
H‐3 < 2.18 C‐14 < 2.01

Sample ID: FMF‐029‐SOIL‐053‐1 Sample ID: FMF‐029‐SOIL‐054‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 5.43 1.28 H‐3 6.47 1.19
H‐3 < 2.23 C‐14 < 1.96

Sample ID: FMF‐029‐SOIL‐053‐2 Sample ID: FMF‐029‐SOIL‐054‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 12.6 1.36 H‐3 14.5 1.33
H‐3 < 1.87 C‐14 < 1.69

Sample ID: FMF‐029‐SOIL‐055‐0‐02 Sample ID: FMF‐029‐SOIL‐056‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 108 3.46 H‐3 34 2.11
H‐3 3.22 1.5 C‐14 < 2.1

Sample ID: FMF‐029‐SOIL‐055‐1 Sample ID: FMF‐029‐SOIL‐056‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 3.47 1.11 H‐3 < 1.56
H‐3 < 1.97 C‐14 < 1.97

Sample ID: FMF‐029‐SOIL‐055‐2 Sample ID: FMF‐029‐SOIL‐056‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 16.6 1.52 H‐3 3.35 0.962
H‐3 < 1.88 C‐14 < 1.68

FMF-029



Sample Results Analysis

Survey Unit Phase III Additional SamplingFMF-029

Sample ID: FMF‐029‐SOIL‐057‐0‐02 Sample ID: FMF‐029‐SOIL‐058‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 24.9 1.93 H‐3 12.7 1.32
H‐3 < 2.18 C‐14 < 1.72

Sample ID: FMF‐029‐SOIL‐057‐1 Sample ID: FMF‐029‐SOIL‐058‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.78 H‐3 3.7 1.08
H‐3 < 2.24 C‐14 < 1.89

Sample ID: FMF‐029‐SOIL‐057‐2 Sample ID: FMF‐029‐SOIL‐058‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 11.1 1.49 H‐3 2.83 1.1
H‐3 < 2.16 C‐14 < 2.01

Sample ID: FMF‐029‐SOIL‐059‐0‐02 Sample ID: FMF‐029‐SOIL‐060‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 2.14 1.13 H‐3 3.95 1.12
H‐3 < 2.14 C‐14 3.21 1.41

Sample ID: FMF‐029‐SOIL‐059‐1 Sample ID: FMF‐029‐SOIL‐060‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 10.2 1.28 H‐3 < 1.52
H‐3 < 1.8 C‐14 < 1.92

Sample ID: FMF‐029‐SOIL‐059‐2 Sample ID: FMF‐029‐SOIL‐060‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 4.58 1.14 H‐3 2.53 0.991
H‐3 < 1.93 C‐14 < 1.81



Sample Results Analysis

Survey Unit Phase III Additional SamplingFMF-029

Sample ID: FMF‐029‐SOIL‐061‐0‐02 Sample ID: FMF‐029‐SOIL‐062‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 483 9.81 H‐3 3.3 0.951
H‐3 6.83 1.76 C‐14 < 1.66

Sample ID: FMF‐029‐SOIL‐061‐1 Sample ID: FMF‐029‐SOIL‐062‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 128 3.4 H‐3 5.35 1.28
H‐3 2.88 1.26 C‐14 < 2.16

Sample ID: FMF‐029‐SOIL‐061‐2 Sample ID: FMF‐029‐SOIL‐062‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 398 8.1 H‐3 3.71 1.04
H‐3 7.39 1.65 C‐14 < 1.8

Sample ID: FMF‐029‐SOIL‐063‐0‐02 Sample ID: FMF‐029‐SOIL‐064‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 3.32 1.01 H‐3 < 1.44
H‐3 < 1.77 C‐14 < 1.81

Sample ID: FMF‐029‐SOIL‐063‐1 Sample ID: FMF‐029‐SOIL‐064‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.77 H‐3 < 1.37
H‐3 < 2.23 C‐14 < 1.73

Sample ID: FMF‐029‐SOIL‐063‐2 Sample ID: FMF‐029‐SOIL‐064‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.62 H‐3 < 1.42
H‐3 < 2.04 C‐14 1.99 1.23



Sample Results Analysis

Survey Unit Phase III Additional SamplingFMF-029

Sample ID: FMF‐029‐SOIL‐065‐0‐02 Sample ID: FMF‐029‐SOIL‐066‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 5.03 1.11 H‐3 < 1.48
H‐3 < 1.83 C‐14 < 2

Sample ID: FMF‐029‐SOIL‐065‐1 Sample ID: FMF‐029‐SOIL‐066‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.49 H‐3 < 1.57
H‐3 < 1.87 C‐14 < 2.06

Sample ID: FMF‐029‐SOIL‐065‐2 Sample ID: FMF‐029‐SOIL‐066‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.47 H‐3 15.4 1.41
H‐3 < 1.86 C‐14 < 1.79

Sample ID: FMF‐029‐SOIL‐067‐0‐02 Sample ID: FMF‐029‐SOIL‐068‐0‐02

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 12.3 1.33 H‐3 5.3 1.1
H‐3 2.21 1.26 C‐14 < 1.85

Sample ID: FMF‐029‐SOIL‐067‐1 Sample ID: FMF‐029‐SOIL‐068‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 3.81 1.06 H‐3 2.7 1.07
H‐3 3.12 1.36 C‐14 3.96 1.5

Sample ID: FMF‐029‐SOIL‐067‐2 Sample ID: FMF‐029‐SOIL‐068‐2

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 < 1.67 H‐3 < 1.47
H‐3 < 2.19 C‐14 < 1.92



Sample Results Analysis
Survey Unit Phase III Septic Tank Investigation Samples

Sample ID: FMF‐ST‐LIQUID‐01 Sample ID: FMF‐ST‐LIQUID‐02

Nuclide
Result
pCi/ml

Error
pCi/ml

MDC
pCi/ml

Nuclide
Result
pCi/ml

Error
pCi/ml

MDC
pCi/ml

C.‐14 7.87 1.97 H‐3 19.4 2.17
H‐3 11.5 3.08 C‐14 16.6 3.22

Sample ID: FMF‐ST‐LIQUID‐03 Sample ID: FMF‐ST‐LIQUID‐04

Nuclide
Result
pCi/ml

Error
pCi/ml

MDC
pCi/ml

Nuclide
Result
pCi/ml

Error
pCi/ml

MDC
pCi/ml

C.‐14 20 2.18 H‐3 7.9 1.97
H‐3 16.1 3.2 C‐14 12.5 3.11

Sample ID: FMF‐ST‐SLUDGE‐05 Sample ID: FMF‐ST‐SLUDGE‐06

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

C.‐14 792 15.9 H‐3 28.3 1.97
H‐3 13.4 2.03 C‐14 < 2.28

Sample ID: FMF‐ST‐SLUDGE‐07

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 161 3.9
C‐14 8.17 1.73

Sample ID: FMF‐ST‐SOIL‐08‐  0.05 Sample ID: FMF‐ST‐SOIL‐08‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 22.9 1.7 H‐3 9.54 1.18
C‐14 3.98 1.5 C‐14 < 1.8

Sample ID: FMF‐ST‐SOIL‐09‐  0.05 Sample ID: FMF‐ST‐SOIL‐09‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 136 3.47 H‐3 43.8 2.14
C‐14 < 1.89 C‐14 2.41 1.36

Sample ID: FMF‐ST‐SOIL‐010‐  0.05 Sample ID: FMF‐ST‐SOIL‐010‐1

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

Nuclide
Result
pCi/g

Error
pCi/g

MDC
pCi/g

H‐3 21.1 1.64 H‐3 < 1.47
C‐14 < 2.03 C‐14 < 2.01

FMF-ST
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