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Executive Summary
 

Historical impacts in the Middle Ditch at the Westinghouse Columbia Fuel Fabrication Facility 
(CFFF) are evaluated in the Final Remedial Investigation (RI) Report approved by the South 
Carolina Department of Health and Environmental Control (SCDHEC) in March 2023. On 
August 3, 2023, Westinghouse completed a supplemental investigation of the legacy impacts 
within a section of the Middle Ditch. Fifteen soil samples were collected and evaluated for the 
site Contaminants of Potential Concern (COPCs): VOCs, uranium (isotopic analysis), Tc-99, 
nitrate, and fluoride, as well as ammonia and nickel based on historical plant activities.  The 
reported chemical constituent results (non-radionuclide) were below Environmental Protection 
Agency (EPA) Regional Screening Levels for residential use and therefore required no further 
evaluation.  

The supplemental data assisted in the Feasibility Study Work Plan (FSWP) objective to develop 
site-specific radiological clean-up goals for use in remedial decision making of impacted soils 
and sediments. Certain areas of the Middle Ditch exceed these goals and will likely require 
further evaluation prior to site closure, depending on the future use of the site at the time of 
decommissioning. There are no current or future concerns for these impacts to move offsite, and 
the limited impacts pose no threat to plant workers, the general public or the environment. 

Assessment
 

The CFFF completed supplemental soil sampling of a stormwater drainage ditch known as the 
“Middle Ditch” (identified in Figure 1). This work was performed in accordance with the work 
plan described in Westinghouse letter LTR-RAC-23-48, “Middle Ditch Soil/Sediment Sampling 
Work Plan” and approved by the Department on July 21, 2023. This report provides an 
assessment of the sample results tabulated in Attachment A. 
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Figure 1 – CFFF Site Features 

 

On July 31, 2023, prior to soil sampling, CFFF Health Physics (HP) personnel completed direct 
radiological surveys of the soil using an Eberline E-600 with an alpha/beta probe instrument. No 
survey results indicated alpha contamination above background levels. 

On August 3, 2023, 15 supplemental soil samples were collected and analyzed as described in 
the work plan. A composite sample of the top 8 inches of soil/sediment was collected in 
accordance with the site’s sampling procedure. Samples were taken where storm water catch 
basins (“CB”) 131/132, 120, 119, 118, 116, 115, and Control Valve Echo’s outfall enter the ditch 
and at the corresponding locations near the ditch bottom. An additional sample was taken 
downstream near the roadway prior to Charlie Valve (identified in Figure 2).  The samples were 
sent to a state-certified laboratory and tested for the site COPCs: VOCs, uranium (isotopic 
analysis), Tc-99, nitrate and fluoride. Additionally, Westinghouse sampled for ammonia and 
nickel based on historical activities performed in the adjacent operable units.  
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Figure 2 – Middle Ditch Sample Locations 

 
Note:  The sample locations highlighted exceed the proposed DCGL but are well under the IUSL.  The radionuclide 
sample results are provided in Table 1.          

DCGL Development
 

Proposed site-specific Derived Concentration Guideline Levels (DCGLs) (commonly referred to 
as radiological clean up goals) as described in the FSWP, which was approved by the 
Department on September 1, 2023. These cleanup goals, developed to return the site to 
residential use at the time of decommissioning in accordance with Nuclear Regulatory 
Commission (NRC) regulations, are presented in Attachment B of this document.   

Sampling results and subsequent comparison against the DCGLs identified small areas with 
residual uranium (U) activity above the proposed residential-use DCGLs; however, there were 
no results that exceeded the NRC Industrial Use Screening Levels (IUSL) incorporated in site 
procedure, RA-433 “Environmental Remediation.”  IUSLs are representative of the ongoing use 
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of the property, until such time as the CFFF undergoes full site decommissioning.  IUSLs 
presume that the industrial worker does not live on the property, nor does the worker consume 
any food or water produced on the facility property.  

Moving forward, the calculated DCGLs along with the IUSLs are intended to guide remedial 
decision making for impacted soils and sediments at CFFF.  While some DCGLs are exceeded in 
the Middle Ditch, the impacted area is part of the active industrial site and is not publicly 
accessible. There are no current or future concerns for these Middle Ditch impacts to potentially 
migrate offsite, and the limited impacts pose no threat to plant workers, the general public or the 
environment.   

Middle Ditch Sample Results 
 

Soil/sediment samples were collected at several locations along the flow path of the Middle 
Ditch.  These locations are shown in Figure 2.  Additionally, previously collected samples 
LOC5, SED-16, SED-60, and SED-61 are shown for reference.  Location 5 (“LOC5”), a routine 
environmental sample required in CFFF’s NRC SNM-1107 License, is located within the Middle 
Ditch and is sampled semiannually per site procedures.  Samples SED-16, SED-60, and SED-61 
were collected during previous RI sampling.   

As with the RI results, the Middle Ditch supplemental sampling results for CVOCs, fluoride, 
nitrate, ammonia, and nickel did not result in exceedances of the EPA Regional Screening Levels 
for residential use or the toxicity characteristics for hazardous waste determination, as applicable.  
Therefore, decisions regarding the future disposition of solid media from the Middle Ditch will 
not be affected by these non-radiological COPCs. The tabulated results are included in 
Attachment A. 

As shown in Figure 10 of the FSWP, previous RI sampling of solid media at locations SED-15 
upstream, and SED-17 downstream bound the study area.  Both SED-15 and SED-17 were below 
the NRC Residential Use Screening Levels (RUSLs) at the time of the RI Sampling.  SED-16 
however was identified to contain elevated residual concentrations of U in soil and was therefore 
bounded by SED-60 and SED-61.  Legacy impacts in the Middle Ditch were analyzed in the 
Final RI Report, with the detailed assessment included in Appendix V. 
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Table 1 – Middle Ditch Sample Results 
 

Sample ID 
Gross Analyte Activity (pCi/g) DCGL IUSL 

U-234 U-235 U-238 Tc-99 SOF1 SOF2 
CB-131A-SOIL-20230803 1.2 0.1 0.7 -0.1 0.0 0.0 
CB-131B-SOIL-20230803 0.6 0.1 0.5 0.0 0.0 0.0 
CB-120A-SED-20230803 2.3 0.2 2.3 0.3 0.1 0.0 
CB-120B-SOIL-20230803 2.2 0.0 2.1 0.0 0.1 0.0 
CB-119A-SED-20230803 0.4 0.0 0.5 0.1 0.0 0.0 
CB-119B-SED-20230803 0.7 0.2 1.1 -0.3 0.0 0.0 
CB-118A-SOIL-20230803 1.2 0.2 1.1 0.2 0.0 0.0 
CB-118B-SOIL-20230803 2.1 0.1 1.6 0.0 0.0 0.0 
CB-116A-SOIL-20230803 67.7 3.5 16.0 0.0 1.2 0.2 
CB-116B-SED-20230803 4.5 0.3 1.5 0.0 0.1 0.0 
CB-115A-SOIL-20230803 44.7 2.4 8.2 -0.4 0.8 0.1 
CB-115B-SED-20230803 27.4 1.3 4.6 0.0 0.5 0.1 
ECHO-A-SED-20230803 140.0 7.5 27.6 0.1 2.4 0.4 
ECHO-B-SED-20230803 70.1 4.3 14.2 0.3 1.2 0.2 

LOC5 (May 2023) 221.0 14.9 43.0 3.1 4.0 0.7 
SED-16 (RI Phase II) 67.2 3.3 12.1 0.6 1.1 0.2 
SED-60 (RI Phase II) 39.7 2.2 7.4 0.4 0.7 0.1 
SED-61 (RI Phase II) 4.3 0.2 0.8 1.2 0.1 0.0 
ROADWAY-B-SED-

20230803 41.1 2.3 8.3 3.1 0.8 0.1 
1 DCGLs and the Sum of Fractions (SOF) calculation are presented in Attachment B.   
2 IUSLs are presented in procedure RA-433, Environmental Remediation.   

Sufficient sampling has been performed to demonstrate that between Outfall CB-131/132 on the 
Northern end of the Middle Ditch and Outfall CB-118 in the center of the Middle Ditch, no 
impacts have been observed in this area.   

Starting at Outfall CB-116, and moving South towards Echo Valve, elevated residual U 
exceeding the proposed DCGL has been identified in surface soil samples.  A small area of 
residual U exceeding the proposed DCGL has also been identified at Location SED-16, but is 
well bounded by locations SED-60 and SED-61. 

The proposed DCGLs are based on the hypothetical future use of a resident farmer.  In this 
hypothetical scenario, a future resident establishes a residence on the property, grows and 
consumes crops, raises and consumes livestock, consumes fish caught from surface waters, and 
drinks water from groundwater wells.  This is a conservative assessment of the potential future 
use, which produces conservative DCGLs.  Given that none of these activities will occur during 
the operational lifetime of the CFFF, comparison to the IUSL is a more appropriate evaluation.   
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The IUSL is based on an industrial use scenario, which is the current and actual use of the site, 
and not based on any assumed conditions or future hypotheticals.  The IUSL considers the 
exposure time of an industrial worker and considers all relevant potential pathways of exposure 
including direct exposure, inhalation of dusts, and incidental ingestion of soil.   

For these reasons, comparison of the Middle Ditch sample results to the IUSL is appropriate, and 
is protective of the plant workers, as well as public health and safety.  In accordance with RA-
433, once compliance with the IUSL has been demonstrated, the data is used to update the 
Conceptual Site Model (CSM) and the residual risk registry. 

Recommendations 
 

Routine sampling is currently performed at LOC5, which is downstream of Echo Valve and near 
the stormwater Delta Valve. Results are evaluated in accordance with site procedure, RA-434, 
“Environmental Data Management.”  

As a result of the Middle Ditch supplemental sampling and assessment, the following is 
recommended:  

• Further evaluate the data in this report as part of the ongoing Feasibility Study to assess 
clean-up alternatives as described in the FSWP. 

• Add a Roadway soil sample each time LOC5 is sampled.  The purpose of this routine 
sampling is to look for trends, or indications of potential migration.   
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Attachment A: Middle Ditch Sampling Results
Westinghouse Columbia Fuel Fabrication Facility, Hopkins, SC

GEL WO: 632081

CB-115A-SOIL-
20230803

CB-115B-SED-
20230803

CB-116A-SOIL-
20230803

CB-116B-SED-
20230803

CB-118A-SOIL-
20230803

CB-118B-SOIL-
20230803

CB-119A-SED-
20230803

CB-119B-SED-
20230803

CB-120A-SED-
20230803

CB-120B-SOIL-
20230803

CB-131A-SOIL-
20230803

CB-131B-SOIL-
20230803

ECHO-A-SED-
20230803

ECHO-B-SED-
20230803

ROADWAY-B-SED-
20230803

8/3/23 9:32 8/3/23 9:38 8/3/23 9:10 8/3/23 9:16 8/3/23 8:46 8/3/23 8:56 8/3/23 10:50 8/3/23 10:59 8/3/23 10:30 8/3/23 10:41 8/3/23 10:13 8/3/23 10:17 8/3/23 8:30 8/3/23 8:35 8/3/23 11:21
17.9 20.9 18.1 17.7 21.2 20.7 21.5 16.7 31.8 26.3 15.8 11.4 40.8 25.3 23.5

Analyte Units

Nickel mg/L 0.0466 0.0133 0.0132 < 0.0200 0.00607 < 0.0200 < 0.0200 < 0.0200 0.0226 0.0528 0.0282 0.00764 0.0440 0.0891 0.0333 

Fluoride mg/kg 4.78 4.21 3.86 7.03 3.11 4.50 1.29 0.429 4.39 0.749 4.24 1.29 3.68 10.9 8.12 
Nitrate ion mg/kg 1.69 0.984 0.599 < 1.17 < 1.27 0.612 0.590 < 1.15 0.486 0.434 0.448 0.576 0.778 < 1.31 0.453 

Ammonia mg/kg 95.0 15.0 38.4 17.6 40.4 27.4 8.34 28.1 71.8 9.01 82.1 67.0 48.2 189 34.7 

Technetium-99 pCi/g 0 ## 0 ## 0.0219 # 0.00664 # 0.168 # 0 ## 0.116 # 0 ## 0.310 # 0 ## 0 ## 0.0492 # 0.0992 # 0.322 # 3.11 
Total Uranium Isotopes pCi/g 55.3 33.3 87.2 6.30 2.47 3.85 1.03 2.07 4.80 4.31 2.02 1.18 175 88.7 51.7 
Uranium-233/234 pCi/g 44.7 27.4 67.7 4.48 1.19 2.10 0.441 0.733 2.29 2.23 1.21 0.589 140 70.1 41.1 
Uranium-235/236 pCi/g 2.38 1.30 3.47 0.306 0.172 # 0.115 # 0.0465 # 0.235 0.210 0.0262 # 0.112 0.129 # 7.46 4.34 2.25 
Uranium-238 pCi/g 8.22 4.62 16.0 1.52 1.11 1.63 0.545 1.10 2.30 2.05 0.696 0.458 27.6 14.2 8.28 

(1-Methylethyl)-Benzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 0.456 < 0.951 
1,1,1-Trichloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,1,2,2-Tetrachloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,1,2-Trichlor-1,2,2-trifluoroethane ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
1,1,2-Trichloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,1-Dichloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,1-Dichloroethene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2,3-Trichlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2,4-Trichlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2-Dibromo-3-chloropropane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2-Dibromoethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2-Dichlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2-Dichloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,2-Dichloropropane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,3-Dichlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1,4-Dichlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
1-Chlorohexane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
2-Butanone ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 2.42 < 6.02 < 5.38 < 5.10 < 7.53 12.8 6.74 
2-Hexanone ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
4-Methyl-2-pentanone ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
Acetone ug/kg < 5.09 3.57 5.16 5.46 < 5.21 < 5.01 < 4.83 2.50 21.4 26.0 < 5.38 2.09 < 7.53 61.3 36.3 
Benzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Bromochloromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Bromodichloromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Bromoform ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Bromomethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Carbon disulfide ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
Carbon tetrachloride ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Chlorobenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Chloroethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Chloroform ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Chloromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
cis-1,2-Dichloroethene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
cis-1,3-Dichloropropene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Cyclohexane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Dibromochloromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Dichlorodifluoromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Ethylbenzene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Methyl acetate ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
Methyl tert-butyl ether ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Methylcyclohexane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Methylene chloride ug/kg < 5.09 < 5.85 < 5.00 < 4.88 < 5.21 < 5.01 < 4.83 < 5.54 < 6.86 < 6.02 < 5.38 < 5.10 < 7.53 < 5.57 < 4.76 
Naphthalene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 0.401 < 0.951 
o-Xylene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Styrene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Tetrachloroethene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Toluene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 0.818 
trans-1,2-Dichloroethene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
trans-1,3-Dichloropropene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Trichloroethene ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Trichlorofluoromethane ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Vinyl chloride ug/kg < 1.02 < 1.17 < 0.999 < 0.976 < 1.04 < 1.00 < 0.965 < 1.11 < 1.37 < 1.20 < 1.08 < 1.02 < 1.51 < 1.11 < 0.951 
Xylenes, m- & p- ug/kg < 2.03 < 2.34 < 2.00 < 1.95 < 2.08 < 2.01 < 1.93 < 2.22 < 2.74 < 2.41 < 2.15 < 2.04 < 3.01 < 2.23 < 1.90 

Nutrients

Rad

VOCs

Sample
Date

% moisture

Metals

Misc

Page 1 of 2



Notes: Bold concentrations indicate detections
NA - not analyzed
# - value is below minimum detectable concentration
## - value shown as zero reported by analytical laboratory as a negative number
pCi/g - picocuires per gram
ug/kg - micrograms per kilogram
mg/kg - milligrams per kilogram
VOCs - volatile organic compounds
DUP - field duplicate sample
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Executive Summary 
 
The Columbia Fuel Fabrication Facility (CFFF) located in Hopkins, South Carolina, routinely 
engages in voluntary remediation of areas within the site that have been impacted by legacy site 
operations.  Much of this voluntary remediation involves the removal of soil impacted with low 
levels of residual radioactivity.  Since radioactivity is naturally occurring, and is found in all soil 
across the world, it is impossible to remove all radioactivity from any area containing soil.  Even 
the off-site soil that is brought in to fill holes will contain levels of naturally occurring 
radioactivity.  Therefore, in order to determine when an area has been remediated appropriately, 
the acceptable levels of residual radioactivity that do not pose a risk to public health and safety 
must be identified.  These levels of residual radioactivity are often referred to as “clean up 
levels” or “remediation goals”, however in regulatory terms these levels are known as the 
derived concentration guideline levels (DCGLs).  The DCGLs represent the level of residual 
radioactivity, above background, in soil or sediment that would result in a total effective dose 
equivalent (TEDE) of no more than 25 mrem/yr (a level which poses no potentially significant 
health risk) to the average member of the critical group (e.g., a hypothetical future site resident 
farmer).   
 
To determine the DCGLs for the CFFF, site specific data was used where available, and 
conservative assumptions were made about the future use of the site.  These data points were 
used to create a conceptual site model (CSM), which in turn was used to calculate site specific 
DCGLs.  These DCGLs represent a level of residual radioactivity in soil that is protective of 
public health and safety and may be used to support the ongoing and future decommissioning 
efforts at the CFFF.   
 
Introduction 
 
The purpose of this Technical Basis Document (TBD) is to describe the methods used to 
calculate proposed site-specific DCGLs for soil and sediments to be used as: 1) a guideline for 
planned future decommissioning activities at the CFFF, and 2) to help understand and plan 
current site activities, with regards to future decommissioning.  These DCGLs may also provide 
a basis for decisions at the time of full site decommissioning to demonstrate compliance with the 
dose criteria in 10 CFR Part 20.1402 (Reference 1), although the DCGLs will need to be 
revaluated at the time of decommissioning based on current conditions and regulations. 
 
The dose modeling methods and assumptions are described, and the results of the DCGL 
calculations provided herein.  This includes selection of the critical group of future land users, 
exposure scenarios, and the CSM for residual contamination in soils.  Sediments are considered 
to be soils for the purpose of this CSM, with the conservative assumption of no additional 
shielding from water added as a factor.  The Residual Radioactivity (RESRAD) Code, Version 
7.2 was used to calculate the DCGLs.  The model input parameters for the RESRAD code are 
described and justified.  In addition, the correction factors for DCGLs that are applicable to small 
areas (i.e., area factors [AF]) are calculated and the results provided. 
 
The calculations provide DCGLs for each radionuclide of concern (ROC) at the site that 
represent a maximum potential future exposure of 25 mrem/yr (in accordance with 10 CFR Part 



2 
 

20.1402 [Reference 1]) given the assumptions of the applicable scenario.  The presence of 
multiple radionuclides is addressed using the Unity Rule, also known as the “Sum of Fractions” 
(SOF) method as described in Chapter 4.4 of the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM [Reference 2]). 
 
The DCGLs were calculated using a CSM that represents the in-situ geometry of the assumed 
residual contamination at the time of NRC license termination.  Many factors may need to be 
considered, investigated, and applied at the time of final site decommissioning to ensure that the 
modeling parameters are appropriate for the final site configuration, and the intended future use 
of the facility.  Factors such as the chosen exposure scenario, hydrogeology of the site, 
remediation progress, and any significant regulatory changes will need to be considered, and the 
dose model appropriately updated before DCGLs are selected and implemented at the time of 
full site decommissioning.  Additionally, NRC preapproval of the DCGLs would be required.  
These proposed site-specific DCGLs are provided as a guideline to help understand and plan 
current site activities, with regards to future decommissioning.   
 
Radionuclides of Concern (ROCs) 
 
Based on the facility operating history and the recent Remedial Investigation (RI) (Reference 4) 
data being evaluated in the CFFF Feasibility Study Work Plan (FSWP) (Reference 5), the 
potential ROCs identified at the CFFF are listed below: 

 
• Uranium-234 (U-234); 
 
• Uranium-235 (U-235+D); 
 
• Uranium-238 (U-238+D); and 
 
• Technetium-99 (Tc-99). 
 
Note: The nomenclature “+D” indicates that the dose contribution of the short-lived 
progeny are accounted for by the parent. 
 

The CFFF is located on a semi-rural plot of approximately 1,151 acres, with controlled access to 
the site.  The main manufacturing building, wastewater treatment areas and settling ponds, 
parking lots, and other miscellaneous buildings occupy approximately 6 % (68 acres) of the site 
area.  The vast majority of residual radioactivity from historical operations can be attributed to 
U-234, U-235, and U-238.  This impact defined in the RI is primarily limited to portions of the 
areas where manufacturing and wastewater treatment operations are ongoing.  
 
Residual levels of Tc-99 are also present in certain small areas of the site as a result of the use of 
reprocessed Uranium in the gaseous diffusion process.  A Tc-99 Source Investigation was 
performed to determine the nature and extent of Tc-99 impacts at the site (Reference 6).  This 
investigation determined that there are no ongoing Tc-99 sources, and that the Tc-99 present at 
the CFFF is a result of historic Tc-99 contamination in the nuclear fuel supply from offsite 
enrichment facilities.  These Tc-99 impacts are mostly limited to small areas of the site known as 
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the Gator Pond, and groundwater wells where elevated Tc-99 has been detected.  Transuranic 
radionuclides are not expected to be present in any significant or measurable quantities and are 
not a significant contributor to dose.  No DCGLs have been calculated for these radionuclides.  
At the time of full site decommissioning and in accordance with NRC regulations, the Historical 
Site Assessment (HSA) and Site Characterization will determine if any additional radionuclides 
warrant consideration. 
 
Selection of the Critical Group 
 
The Resident Farmer was selected as the critical group based on the current use of the 
surrounding property and the potential future use of the land over a period of 100 years after 
future decommissioning.  The consideration of a 100-year period for the future land use 
projection is consistent with the guidance provided in NUREG-1757, Volume 2, Appendix I 
(Reference 3). 
 
The surrounding property is currently used for a mixture of agricultural and recreational 
activities.  It is therefore reasonable, albeit quite conservative, to assume that the CFFF property 
could be used as a residential farm sometime following license termination.  Westinghouse has 
no plans to cease operations as nuclear energy is a critical part of the nation’s energy portfolio 
and even if they did, a more likely future use than farming would be some other ongoing 
industrial use.  Therefore, a Resident Farmer critical group results in more conservative DCGLs 
(i.e., lower concentrations) than either a residential or industrial use critical group because it 
accounts for the increased dose from the consumption of food grown onsite as well as occupancy 
time considerations. 
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Exposure Pathways 
 
A Resident Farmer is assumed to move onto the site after license termination, build a home, and 
establish a farm for raising crops and livestock.  The Resident Farmer scenario provides a 
conservative assessment by assuming exposure to residual radioactivity through numerous 
exposure pathways including: 
 

• Direct radiation; 
 
• Inhalation of re-suspended dust; 

 
• Direct ingestion of soil; 

 
• Ingestion of food from crops grown in contaminated soil and irrigated with site 

water; 
 

• Ingestion of fish and other aquatic food from a nearby pond contaminated by run-
off and water percolated through the contaminated area; 

 
• Ingestion of water from a well contaminated by water percolated through the 

contaminated area; 
 

• Ingestion of meat and milk from livestock raised using on-site well water and feed 
grown within the contaminated soil that has been irrigated with site water; and 

 

• Inhalation of Radon Gas from soil vapor intrusion into the future residence. 
 

Conceptual Site Model 
 
The CSM includes the surface and subsurface geometry of the contaminated zone and the 
hydrogeological conditions of the site that affect radionuclide transport and exposure. 
 

Contaminated Zone 
 
Based on the RI, the Contaminated Zone was estimated to be equivalent to 75 acres (303,514 
m2).  This conservatively includes the manufacturing and wastewater treatment areas as well as 
the Middle Ditch, Gator Pond, and Sunset Lake.  The portions of CFFF excluded from the CSM 
are considered to be non-impacted.   

Based on experience from recent remediation performed in areas like the Hydrofluoric Acid (HF) 
Spiking Station, and the former East Lagoon, the depth of contamination was estimated to be 
approximately 1.25 m (4 ft), and the thickness of the unsaturated zone was estimated to be 
approximately 2.5 m (8 ft).  This represents a soil layer that is approximately 3.75 m (12 ft) after 
remediation above the saturated zone, and reflects the expected final condition of the site.  Some 
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areas of the site may not require remediation if soil concentrations are confirmed to be lower 
than the DCGLs.  There have been no burials onsite that would require the evaluation of residual 
contamination at deeper intervals. Prior to full site decommissioning, a HSA and Site 
Characterization will be performed to provide the justification for designating areas as impacted 
and non-impacted, as well as verifying the depth of contamination across the impacted area of 
the site.   

The residual radioactive soil contamination was modeled using a soil column with uniform 
contamination from the ground surface over the entire depth of the Contaminated Zone (1.25 m).  
Demonstration of compliance with the Uniform CSM DCGLs is simply a comparison of the 
DCGL to the average concentration of residual contamination regardless of the depth of the 
contamination.  Because the DCGLs represent the amount of each nuclide that is equivalent to 25 
mrem/yr from each isotope independently, the Unity Rule must be used to demonstrate 
compliance with the release criteria.  This Uniform CSM is a conservative assessment, because it 
assumes contamination will be spread over a large contiguous area of the site (75 acres), even 
when only small non-contiguous areas of surficial or shallow contamination are present, and it 
does not account for the natural shielding that occurs when subsurface contamination is covered 
by low concentration “clean” material.  When the surface soil layer, and the subsurface soil layer 
are considered independently, the resulting DCGLs may increase substantially (i.e., become less 
restrictive).   

The geometries and compliance demonstration discussed above would apply equally to existing 
contamination below the DCGLs, residual soil contamination remaining in-situ after excavation, 
or residual contamination in soil that is used as backfill after excavation is completed. 
 

Site Hydrogeology 
 
A detailed description of the hydrogeological conditions at the CFFF in the surface and 
subsurface soils and water table aquifer extending to the surface of the uppermost aquitard 
(collectively referred to as overburden) is included in the FSWP along with the various site-
specific parameters affecting migration and transport through the contaminated, unsaturated, and 
saturated zones.  An overview of the overburden hydrogeology, particularly as it affects the 
development of the CSM, is provided below.      
 
The CFFF is underlain by three hydrogeologic units: the Surficial Aquifer, the Black Creek 
Aquifer, and the Middendorf Aquifer. The predominant direction of groundwater flow in the 
surficial aquifer is to the southwest with components of flow to the west and south. The inferred 
groundwater flow direction in the Black Creek Aquifer is to the southwest.  Hydraulic 
conductivity tests were performed during the RI and ranged from 0.06 to 125.20 ft per day 
(ft/day).  Based on these values, the average hydraulic conductivity calculated for the site is 
16.44 ft/day (1,829 m/yr). 
 
Because the water table generally mimics topography and the bluff represents a comparatively 
dramatic change in elevation over a short distance, the horizonal hydraulic gradients were 
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assessed for areas of the site above the bluff, near the bluff, and below the bluff. Across the area 
of groundwater impact, an average hydraulic gradient of 0.0075 ft per foot (ft/ft) was calculated 
during the RI for the surficial aquifer.  Groundwater velocity was calculated using Darcy’s Law 
which incorporates hydraulic gradient, hydraulic conductivity and effective porosity. Using an 
assumed effective porosity of 30 percent (0.30), the average hydraulic gradient, and average 
hydraulic conductivity, a groundwater flow velocity for the surficial aquifer at CFFF was 
calculated to be 150 ft/year.  
 
The development of a sustainable water supply from the surficial aquifer for the purposes of 
domestic supply or irrigation is considered impractical and infeasible based on the low hydraulic 
conductivity of the aquifer.  It is assumed that any future potential water supply wells will be 
installed in the Black Creek Aquifer which is protected from the overburden and surficial aquifer 
by an aquitard (low conductivity clay layer) that is approximately 20-30 meters below the 
surficial water table.   
 
Currently, limited radionuclide impacts have been observed in isolated areas of the CFFF within 
the surficial aquifer only; no radiological impacts have been observed in the Black Creek 
Aquifer.  Limited remediation of areas where surficial aquifer impacts have been observed are 
anticipated before site closure.  Therefore, it is assumed that drinking water will not be a 
significant contributor to dose in the future.  However, as a conservative measure the CSM will 
still consider the impacts of potential migration of contaminants, and the subsequent 
consumption of water from the Black Creek Aquifer by hypothetical future residents.   
 
RESRAD Input Parameters 
 
The default Resident Farmer Scenario was selected as a starting point, and adjustments were 
made as necessary to reflect assumed future site-specific conditions at the time of 
decommissioning.  No adjustments were made to behavioral parameters such as occupancy 
factors, or food and water consumption rates.  Review of the generic behavioral and 
environmental parameters determined that the standard Resident Farmer Scenario was an 
appropriate yet conservative land use and exposure scenario.   
 
Several of the physical parameters were determined by analysis of site geology or hydrogeology.  
For example, the hydraulic conductivities of the contaminated, unsaturated and saturated zones 
were determined by laboratory and field testing.  The depth of the Contaminated Zone was 
determined by analysis of the data provided in the RI, the CSM and planned/potential future 
remedial actions.  Only those parameters that differ from the default Resident Farmer Scenario 
parameters (which are needed to re-create and/or validate the model) are described in the 
following table. 
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RESRAD Input Parameters 
 

Parameter Default CFFF Specific Reason 
Internal Dose Library N/A FGR 11 N/A 
External Dose Library N/A FGR 12 N/A 
Risk Factors N/A FGR 13 N/A 
Pathways N/A All N/A 
Area of Contaminated 
Zone 

10,000 
m2 

303,514 m2 Reflects a potentially impacted area of 
75 acres at the site 

Thickness of 
Contaminated Zone 
(Uniform CSM) 

2 m 1.25 m Assumed a representative depth of 1.25 
m residual contamination at time of 
decommissioning; reduction from 2 m 
due to planned remediation of surface 
contamination, and prior site 
remediation efforts 

Length parallel to the 
aquifer 

100 m 551 m Square root of the area of 
contamination 

Contaminated Zone 
Hydraulic 
Conductivity   

10 m/yr 182.9 m/yr 10% of Saturated Zone Conductivity 

Saturated Zone 
Effective Porosity 

0.2 0.3 Site specific value from RI 

Saturated Zone 
Hydraulic 
Conductivity   

100 m/yr 1829 m/yr Site specific value from RI 

Saturated Zone 
Hydraulic Gradient 

0.02 0.0075 Site specific value from RI 

Well pump intake 
depth 

10 m 20 m Assumed well pump intake depth based 
on current hydrogeological profile 

Unsaturated Zone 
Thickness 

4 m 2.5 m Assumed a more conservative depth of 
1.25 m residual contamination, plus 
minimum 2.5 m unimpacted above the 
saturated zone after remediation, based 
on current site conditions (approximate 
3.75 m of soil above the saturated 
zone) 

Unsaturated Zone 
Effective Porosity 

0.2 0.3 Site specific value from RI 

Unsaturated Zone 
Hydraulic 
Conductivity   

10 m/yr 182.9 m/yr 10% of Saturated Zone Conductivity 
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Future CSM Considerations 
 
No adjustments were made to the distribution coefficients for each radionuclide; the default 
values were used.  When full site decommissioning does occur, these values should be evaluated 
to determine if any adjustments are necessary, or if empirical evidence justifies changes.  
Furthermore, the HSA should consider the time frame when original impacts occurred, and any 
remedial actions that were taken; adjustments to the CSM may be necessary based on the amount 
of time that each radionuclide was present in the environment.   
 
Soil DCGL Calculations 
 
An initial unit concentration of 1 picocurie per gram (pCi/g) for each ROC was used in 
conjunction with the RESRAD input parameters provided in the table above for the dose 
assessments.  The peak dose to the average member of the critical group, from each ROC, was 
calculated over a 1000-year period in accordance with 10 CFR 20.1402 (Reference 1) and was 
defined as the peak dose-to-source ratio (DSR).  The DSR, in units of mrem/yr per pCi/g, was 
then divided into the 25 mrem/yr dose limit to determine the site-specific DCGL for each ROC.  
The RESRAD Summary Reports are provided in Appendix A.  The Table below provides the 
results of the dose assessment, and DCGL Calculations.   
 

Uniform CSM Soil DCGLs 

Isotope DSR (Dose to Source Ratio 
in mRem/yr  / pCi/g) 

DCGL (pCi/g concentration 
equal to 25 mRem/yr) 

U-234 2.404 E-1 104.0 
U-235 1.136 E+0 22.0 
U-238 2.184 E-1 114.5 
Tc-99 3.613E-1 69.1 

 

Each radionuclide-specific DCGL represents the concentration of residual activity, above 
background, that would result in 25 mrem/yr to the average member of the critical group.  When 
multiple radionuclides are present, compliance is addressed using the Unity Rule (e.g., “Sum of 
Fractions”), using the following equation: 
 

SOF = 𝑈𝑈−234 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.
𝑈𝑈−234 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

+ 𝑈𝑈−235 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.
𝑈𝑈−235 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

+ 𝑈𝑈−238 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.
𝑈𝑈−238 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

+ 𝑇𝑇𝑇𝑇−99 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.
𝑇𝑇𝑇𝑇−99 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

 
 
When the SOF < 1.0, the DCGL has been met, and the area may be suitable for unrestricted 
release (pending all formal and statistical evaluations).  When the SOF > 1.0, the DCGL has been 
exceeded and further evaluation of the area is required.  

The concentration of Uranium isotopes in soil at the time of license termination will be much 
lower than the listed DCGLs because U-234, U-235, and U-238 are always present together, and 
due to the required application of the unity rule when demonstrating compliance.  As an 
example, based upon the lower and upper range of expected Uranium enrichment (nominally 
3.5-4.5%), the actual concentration of U-235 will be approximately 10-20% of the DCGL values. 
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At a nominal 4% U-235 enrichment by weight, a Total Uranium concentration of 90.5 pCi/g 
would be equal to the DCGL using the SOF approach.  The isotopic mixture is shown below. 

Total Uranium DCGL (Nominal 4% Enrichment by Weight) 

Isotope Concentration Activity Fraction 
U-234 71.7 pCi/g 79.28% 
U-235 4.0 pCi/g 4.38% 
U-238 14.8 pCi/g 16.34% 
Total U (in pCi/g) 90.5 pCi/g 100% 
Total U (in ppm) 45.8 ppm U 100% 

 

It is expected that all final decommissioning samples will be analyzed for individual isotopic 
results, and that the SOF will be applied to each sample independent of enrichment.  The Total 
Uranium values presented here, at a nominal 4% enrichment are merely provided as an example 
to demonstrate the limiting factors of the isotopic DCGLs.   

Area Factors 
 
Area Factors were developed in accordance with MARSSIM Chapter 5.5.2.4 (Reference 2) to 
evaluate the dose from small areas of elevated activity.  The Areas Factors were developed by 
adjusting the size of the Contaminated Zone.  The resulting DCGL for the smaller areas of 
activity (DCGLEMC) was then divided by the applicable site DCGL to determine the 
corresponding Area Factor.  Area Factors were determined for contaminated zone sizes of 1, 10, 
100, and 1,000 m2. The RESRAD Summary Reports used to produce these Area Factors are 
provided in Appendix B.   
 

Soil Area Factors 

Isotope DCGL (pCi/g) AF (1 m2) AF (10 m2) AF (100 m2) AF (1,000 m2) 
U-234 104.0 3.1 3.0 2.9 1.0 
U-235 22.0 9.1 3.8 2.5 1.2 
U-238 114.5 2.6 1.9 1.5 1.0 
Tc-99 69.1 1.0 1.0 1.0 1.0 

 

Area Factors may be applied to small areas of elevated residual soil concentrations, provided an 
investigation has determined the bounding size of the area.  When the area is well understood, 
the Area Factor for the bounding size is multiplied by the DCGL for each radionuclide to 
determine the DCGLEMC (elevated measurement comparison).  For example, if by survey and 
sampling the elevated area is determined to be 6 m2, the AF for 10 m2 can be conservatively 
assigned, or the AF for 6 m2 can be interpolated using the AFs for 1 m2 and 10 m2 as reference 
data points.  The EMC value is determined by using the following equation: 
 

DCGLEMC = AF x DCGL 
 



10 
 

These areas of elevated measurement comparison must still be evaluated and incorporated into 
the Unity Rule to ensure that the total dose is within the release criteria, using the following 
equation: 
 

 
𝐴𝐴𝐴𝐴𝐴𝐴.𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
+ (𝐴𝐴𝐴𝐴𝐴𝐴.  𝐸𝐸𝐸𝐸𝐸𝐸 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.− 𝐴𝐴𝐴𝐴𝐴𝐴.  𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.)

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸
< 1.0 

 
Groundwater 
 
Tc-99 has been identified in overburden monitoring wells south of the CFFF manufacturing 
building, and low concentrations U have been identified in overburden monitoring wells 
underneath and to the west of the CFFF manufacturing building.  While the shallow overburden 
is not considered a suitable source of drinking water, and no impacts have been observed in the 
underlying Black Creek aquifer, the dose models still consider potential groundwater impacts 
from the migration of contamination through the saturated zone into drinking water aquifers.  It 
should be noted that remediation of the areas of Tc-99 impact in the surficial aquifer are 
anticipated prior to site closure.  In addition, post-remediation groundwater monitoring is 
planned to ensure that no contamination has occurred in drinking water aquifers as a result of 
decommissioning activities.  All post decommissioning groundwater samples will be compared 
to the Environmental Protection Agency (EPA) Maximum Contaminant Levels (MCLs) for 
radionuclides (30 ug/L for U, and 900 pCi/L for Tc-99), and if any exceedances are observed, 
additional dose modeling will be performed to determine the dose to source ratio, and ensure that 
the release criterion of 25 mRem/yr to the critical group specified in 10 CFR Part 20.1402 
(Reference 1) is not exceeded.   
 
Comparison to Similar Decommissioning Sites 
 
For reference, the proposed DCGLs listed above were compared to the DCGLs developed for the 
Westinghouse Hematite Decommissioning Project (HDP) (NRC License # SNM-33).  The 
Hematite Decommissioning Project was a fuel manufacturing site, similar to CFFF that was 
successfully decommissioned by Westinghouse, receiving NRC License Termination in 2018.  
The Hematite Decommissioning Project DCGLs were approved by NRC and were used to 
demonstrate compliance with the release criterion.  While a previous version of RESRAD was 
used, and different site-specific values were used for the Hematite Site, the nature of the fuel 
manufacturing facility, and the types of radionuclides were very similar to the CFFF, and 
therefore this site serves as a reasonable comparison.   
 
The comparable Uniform CSM values for each isotope from the HDP are provided next to the 
proposed DCGLs for CFFF. 
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Comparison of Soil DCGLs 

Isotope HDP Approved DCGLs 
(pCi/g) 

CFFF Proposed DCGLs 
(pCi/g) 

U-234 195.4 104.0 
U-235 51.6 22.0 
U-238 168.8 114.5 
Tc-99 25.1 69.1 

 
This comparison is provided for reference only to show that similar DGCLs have been approved 
by the NRC for use at a similar Fuel Cycle Facility.  While a direct comparison would not be 
appropriate due to the number of different site-specific parameters between the two sites, the 
comparison does demonstrate that the proposed CFFF DCGLs are reasonable and could likely be 
used to demonstrate compliance with the dose-based release criterion in the future.   
 
Conclusion 
 
The proposed DCGLs presented herein are intended to be used as a decision-making tool during 
ongoing site operations.  Knowing likely potential future release criteria will help inform the 
current risk-based decision-making process any time remedial activities are performed.  For 
example, if the CFFF wishes to remediate a small area of the site, and then construct a storage 
building in the area that will be used for non-radiological purposes, the soil remediation values 
could be compared to the proposed DCGLs.  This would help predict if the new building could 
be expected to remain in place at the time of decommissioning, or if it would have to be removed 
in order to allow for additional remediation.   
 
It is important to note however, that a great number of factors could change over the operating 
life of the facility.  New types of fuel mixtures could be introduced into the manufacturing 
process, or impurities in the nuclear fuel supply chain could introduce new radionuclides that 
were not considered by this model.  The future HSA and Site Characterization performed at the 
time of decommissioning could alter some of the assumptions or understandings about the nature 
and extent of contamination, and/or the hydrogeology of the site.   
 
For these reasons, a conservative administrative limit of 80% of the proposed DCGLs is 
proposed for making decisions regarding the future decommissioning of the site.  This would 
allow for minor variations in the CSM, introduction of additional radionuclides, changes to the 
facility, and/or regulatory changes that affect the final exposure scenario of the site.   
 
Therefore, the proposed Modified DCGLs, to be used for informational purposes when 
evaluating potential future decommissioning requirements are as follows: 
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Modified DCGLs (80% Administrative Limit) 
 

Isotope Modified DCGL 
U-234 83.2 pCi/g 
U-235 17.6 pCi/g 
U-238 91.6 pCi/g 
Tc-99 55.3 pCi/g 

Total U (nom. 4% EU) in pCi/g 72.4 pCi/g 
Total U (nom. 4% EU) in ppm 36.7 ppm U 

 
When current sample data are compared to the proposed Modified DCGLs, an exceedance does 
not necessarily mean that remediation of the area is required, only that future decommissioning 
requirements of the area should be considered, and that current site operations may use these 
guidelines to predict whether potential future decommissioning remediation requirements exist in 
the area.   
 
It should be noted that these DCGLs are not intended to support the unrestricted release of 
material off-site, or to allow for clearance of material from NRC License control; SNM-1107 
License requirements must be followed.  Also, at the time of site decommissioning and license 
termination, NRC preapproval of these proposed DCGLs, or alternate DCGLs calculated to then-
current requirements and conditions, will be required.  
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


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RESRAD Files for Area Factor Development 
 



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





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

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

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

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

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

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

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

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





























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





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
















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