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24.0 RESULTS SUMMARY FOR PLANT 5 SUBSURFACE SU18 

This chapter of the Final Status Survey Report (FSSR) presents the results from characterization 
surveys and a dose assessment for Plant 5 subsurface survey unit SU18. Characterization data 
were collected from this survey unit and the data provided in Chapter 4 of the C-T Phase II DP. 
Additional characterization data were also collected by AECOM Technical Services (AECOM) 
in November 2011 and a gamma scan performed by EnergySolutions, LLC (EnergySolutions) in 
2013. Together, the characterization data serve as the FSS data set as allowed per C-T Phase II 
DP Section 14.4.3.6. A final status survey (FSS) of SU18 was therefore not performed because 
the characterization data were adequate as input to the dose assessment. As discussed in 
Chapter 3 of this FSSR, a dose assessment is a justified change to the decommissioning process, 
as evaluated using the criteria specified in Columbium-Tantalum (C-T) Phase II 
Decommissioning Plan (DP) Section 9.5. 

24.1 OVERVIEW 

SU18 is a Class 2 survey unit in the northeastern portion of C-T Plant 5 and was created to 
address the small area of soil contamination southeast of Building 245, as discussed in C-T 
Phase II DP Appendix H. The survey unit is approximately 248 square meters (m2) in size, which 
is less than the size limit of 10,000 m2 for Class 2 survey units for subsurface material (per C-T 
Phase II DP, Table 14-4). Figure 24-1 shows the location of SU18 within the Plant 5 area. 
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Figure 24-1  Location of SU18 in C-T Plant 5 
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24.2 CHARACTERIZATION DATA SUMMARY 

24.2.1 Sum of Fractions 

The sum of fractions (SOF) was calculated for each sample. The C-T Phase II DP, Table 4-17, 
provided mean background activity levels of 1.3, 2.5, and 4.4 picoCuries per gram (pCi/g) for 
thorium-232 (232Th), radium-226 (226Ra), and uranium-238 (238U), respectively. These values 
were used to calculate the net SOF values for each individual sample results—note that when 
measured activity concentration levels were less than the background mean, resulting in a 
negative value, the net activity concentration was set equal to zero for the net SOF calculation. 

24.2.2 Historic 

Tables 4-7 and 4-16 from the C-T Phase II DP provided characterization borehole results from 
the Plant 5 area. Of the locations provided in the tables, two were collected within the extent of 
SU18: BH-043 and JA-30. Table 24-1 provides the data for these locations. Of these two 
locations, elevated activity was found at the surface at location BH-043. 

Table 24-1  Historic Characterization Borehole Results from SU18 

Location ID Sample 
Depth (m) 

Activity Concentration (pCi/g) a SOF b 

232Th 226Ra 238U Gross Net c 

BH-043 

0.2 - 0.3 1.20 50.50 3.70 1.77 1.63 
0.6 - 0.9 1.67 24.80 10.20 0.93 0.78 
0.9 - 1.2 1.62 2.21 4.10 0.15 0.01 
1.2 - 1.5 1.10 11.80 4.40 0.45 0.32 
3 - 3.4 1.00 0.91 5.20 0.08 0.00 

JA-30 0 - 3 0.62 2.49 4.01 0.12 0.00 
a Italicized results indicate <MDC. 
b Bolded orange SOF values indicate a result >0.5 but ≤1 and bolded red SOF values indicate a result >1. 
c Calculated as discussed in Section 24.2.1. 

Historic characterization samples from locations BH-068, BH-120, BH-Z-03, and BH-Z-09 from 
survey unit SU21 demonstrate that the elevated contamination associated with location BH-043 
was likely encompassed within the boundary of SU18 (see Figure 24-2 for approximate 
locations). Table 24-2 provides these SU21 results. 

Table 24-2  Select Historic Characterization Borehole Results from SU21 

Location ID Sample 
Depth (m) 

Activity Concentration (pCi/g) SOF 

232Th 226Ra 238U Gross Net a 

BH-068 0 - 0.5 1.12 3.74 11.63 0.19 0.05 
BH-120 0 - 2.7 1.04 3.00 2.40 0.15 0.02 

BH-Z-03 

0 - 0.3 1.01 0.25 7.52 0.06 0.00 
0.3 - 0.9 1.05 0.13 7.58 0.06 0.00 
0.9 - 1.8 1.08 0.37 4.36 0.06 0.00 
1.8 - 2.7 1.13 0.41 4.66 0.07 0.00 
2.7 - 3.7 0.94 0.29 3.49 0.05 0.00 
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Table 24-2  Select Historic Characterization Borehole Results from SU21 (continued) 

Location ID Sample 
Depth (m) 

Activity Concentration (pCi/g) SOF 

232Th 226Ra 238U Gross Net a 

BH-Z-09 

0 - 0.3 0.89 0.27 11.24 0.06 0.01 
0.3 - 0.9 1.15 0.26 7.36 0.07 0.00 
0.9 - 1.8 1.07 0.30 4.59 0.06 0.00 
1.8 - 2.7 0.60 0.45 4.19 0.05 0.00 
2.7 - 3.7 0.94 0.25 4.30 0.05 0.00 

a Calculated as discussed in Section 24.2.1. 

 

Figure 24-2  Historical Sample Locations 

Additional samples were collected by AECOM to further bound BH-043. 

24.2.3 AECOM 

AECOM Technical Services (AECOM) collected several supplemental characterization core 
boring samples within the extent of SU18. Table 24-3 provides these results. These samples 
further bounded the elevated contamination as identified at borehole BH-043 within the extent of 
SU18. Review of the additional sampling indicates that the conclusion as stated in Appendix H 
of the C-T Phase II DP that the contamination was limited to the shallow surface soil was not 
accurate. Contamination at depth was identified at location SA-01 adjacent to borehole BH-043. 
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Figure 24-3 shows all the approximate characterization sampling locations including both the 
historical and AECOM locations. 

Table 24-3  AECOM Supplemental Characterization Borehole Results 

Location 
ID 

Sample 
ID 

Sample 
Depth 

(m) 

Activity Concentration 
(pCi/g) Sample SOF a Column SOF a, b 

232Th 226Ra 238U Gross Net c Gross Net c 

SA-01 

4596 0-1 1.25 21.35 6.65 0.79 0.64 0.79 0.64 
4597 1-2 3.91 204.78 6.20 7.14 6.99 3.96 3.82 
4598 2-3 2.56 100.47 8.94 3.54 3.39 3.82 3.68 
4599 3-4 5.80 234.62 9.24 8.24 8.09 4.92 4.78 
4600 4-5 2.62 93.47 3.60 3.29 3.15 4.60 4.45 

Clay layer not reached 

SA-02 

4601 0 - 1 1.26 1.69 2.83 0.11 0.00 0.11 0.00 
4602 1 - 2 1.44 3.74 3.35 0.19 0.05 0.15 0.01 
4603 2 - 3 1.32 2.66 2.26 0.15 0.01 0.15 0.01 
4604 3 - 4 1.36 4.06 3.63 0.20 0.06 0.16 0.02 
4605 4 - 5 1.02 2.46 3.38 0.13 0.00 0.16 0.01 

Clay layer not reached 

SA-03 

4711 0-1 1.32 6.89 2.86 0.29 0.15 0.29 0.15 
4712 1-2 3.33 4.99 1.37 0.31 0.17 0.30 0.16 
4713 2-3 1.04 5.86 1.93 0.25 0.11 0.28 0.14 
4714 3-4 4.93 4.56 1.52 0.36 0.22 0.30 0.16 
4715 4-5 0.95 4.96 2.38 0.21 0.08 0.28 0.14 

Clay layer not reached 

SA-04 

4706 0-1 2.71 2.35 1.26 0.20 0.06 0.20 0.06 
4707 1-2 1.05 3.52 2.09 0.17 0.03 0.18 0.04 
4708 2-3 4.15 1.95 1.76 0.24 0.12 0.20 0.06 
4709 3-4 0.78 3.92 2.51 0.17 0.05 0.19 0.05 
4710 4-5 3.18 1.81 1.83 0.20 0.08 0.19 0.05 

Clay layer reached at 15 ft bgs 

SA-05 

4716 0 - 1 7.05 7.03 3.89 0.54 0.39 0.54 0.39 
4717 1 - 2 0.69 2.40 2.68 0.11 0.00 0.33 0.18 
4718 2 - 3 4.14 2.97 1.93 0.28 0.13 0.31 0.17 
4719 3 - 4 1.08 4.19 2.22 0.19 0.06 0.28 0.14 
4720 4 - 5 1.41 3.95 3.66 0.20 0.05 0.26 0.12 

Clay layer not reached 
a Bolded orange SOF values indicate a result >0.5 but ≤1 and bolded red SOF values indicate a result >1. 
b Calculated per Section 14.4.3.7 of C-T Phase II DP. 
c Calculated as discussed in Section 24.2.1. 

All AECOM characterization soil samples were analyzed on site via gamma spectroscopy 
analysis. Any remaining sieved material from each sample was analyzed separately to verify 
residual radioactivity was consistent with sample results. The radiological screening process did 
not identify any significant levels of radioactivity in the sieved materials removed from samples. 
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Figure 24-3  Characterization Sampling Locations 

24.2.4 EnergySolutions 

A gamma walkover survey (GWS) was performed by EnergySolutions over the accessible areas 
of the survey unit to locate any radiation anomalies that might indicate areas with elevated 
residual radioactivity where further data collection (i.e., additional biased soil sampling) was 
warranted. Due to overhead obstructions, the GPS signal was inadequate for most of the survey 
due to poor satellite reception. As a result, a 1-meter (m) grid survey was performed over the 
majority of the survey unit in October of 2013 and a 1-minute scalar count collected over the 
center of each grid. The recorded survey results ranged from 4,035 to 6,403 counts per minute 
(cpm) with a mean of 5,022 cpm and a median of 4,924 cpm. The diagram for the gamma survey 
including the gamma measurements is provided as Figure 24-4. No areas of concern were 
identified by the gamma survey requirement additional sampling. 
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Figure 24-4  Gamma Survey (1-m Grid) 
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24.2.5 Summary 

In accordance with Table 14-5 of the C-T Phase II DP, the Class 2 subsurface investigation level 
is the derived concentration guideline level (DCGLW [1 SOF]) plus the mean of background 
(0.15 SOF) plus two standard deviations of background (2 × 0.09 SOF = 0.18 SOF), using data 
from Tables 4-17 and B-1. This evaluates to a gross SOF of 1.33. All characterization borehole 
samples, with the exception of historical BH-043 and AECOM SA-01, were below this 
investigation level. The elevated contamination identified in C-T Phase II DP Appendix H has 
been investigated and the extent and radionuclide concentrations determined. 

Gamma scans in areas of SU18 outside of the elevated area bounding samples did not indicate 
further characterization sampling was warranted. Therefore, the remaining areas of SU18 are 
considered to be similar to the surrounding Class 3 survey unit SU21. 

24.3 DOSE ASSESSMENT 

SU18 was created to address the small area of soil contamination southeast of Building 245, as 
discussed in C-T Phase II DP Appendix H. This section presents the results of a dose assessment 
performed to evaluate the dose to a member of the critical group as a result of the remaining soil 
contamination using the characterization data as the FSS data set as allowed per C-T Phase II DP 
Section 14.4.3.6. The dose assessment approach was used because it was not practical to perform 
remediation in the area without significant plant operation disruptions. 

24.3.1 Verification of RESRAD v6.5 

C-T Phase II DP Chapter 5 presented three dose models (cases) in the development of the 
DCGLs. 408guti, 407guti, and 399guti were the RESRAD v6.4 cases for the thorium series, 
natural uranium, and “6 230Th + 226Ra + 210Pb,” respectively. EnergySolutions was currently 
using RESRAD v6.5; therefore, to ensure comparable results, the three cases mentioned were run 
in the later version. Section 17.5.1 of this FSSR documents the results of the comparison. In 
conclusion, RESRAD v6.5 provided identical or comparable results to RESRAD v6.4 and 
therefore RESRAD v6.5 was used to perform the dose assessment for SU18. 

24.3.2 Elevated Area Characterization 

24.3.2.1 Elevated Area Size 

The historic and AECOM characterization data were used to bound the maximum extent of the 
contaminated soil remaining within SU18. Figure 24-5 shows that the elevated area was 
determined to be approximately 75 m2 based upon the sampling results. The presence of any 
widespread contamination was disproved by the gamma survey that was performed in the area. 
The survey did not identify any additional areas of concern requiring additional investigation and 
sampling as shown in Figure 24-4. 
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Figure 24-5  Extent of Elevated Contamination 

24.3.2.2 Radionuclide Concentrations 

The results for sample locations BH-043 and SA-01 were used to determine the radionuclide 
concentrations for the dose assessment. The radionuclide concentrations were grouped into two 
datasets or contamination zones based upon the levels of contamination including surface 
(0-1 m) and subsurface (below 1m bgs) layers. There was a significant increase in radionuclide 
concentrations below 1 m bgs down to a depth of 5 m bgs. As a result, these were modeled as 
two separate contaminated zones as specified. 

The results for sample locations BH-043 and SA-01, being the only locations with significant 
surface contamination, were averaged for 0-1 m bgs; however, the samples at borehole location 
BH-043 were not collected in 1 m segments. The results of the first three samples were weighted 
to determine the average for the location representing the top 1 meter composite. The weighted 
average for BH-043 was then averaged with the SA-01 result for 0-1 m. Table 24-4 provides the 
radionuclide concentrations for the surface layer. 
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Table 24-4  Average Radionuclide Concentrations for Surface Layer (0-1 m) 

Sample 
Location 

Sample 
ID 

Sample 
Depth (m) 

Thickness 
in 0-1 m 

Fraction 
of 0-1 m 

Concentration (pCi/g) 
232Th 226Ra 238U 

BH-043 

-- 0.2 - 0.3 0.1 0.2 1.20 50.50 3.70 
-- 0.6 - 0.9 0.3 0.6 1.67 24.80 10.20 
-- 0.9 - 1.2 0.1 0.2 1.62 2.21 4.10 

Weighted Average for 0-1 m: 1.57 25.42 7.68 
SA-01 4596 0 - 1 -- -- 1.25 21.35 6.65 

Average for Surface Layer (0-1 m): 1.41 23.39 7.16 

The four subsurface sample results between 1 and 5 m bgs collected at sample location SA-01 
were averaged representing the subsurface contaminated zone. Table 24-5 provides the 
radionuclide concentrations for this subsurface layer. 

Table 24-5  Average Radionuclide Concentrations for Subsurface Layer (1-5 m) 

Sample 
Location 

Sample 
ID 

Sample Depth 
(m) 

Concentration (pCi/g) 
232Th 226Ra 238U 

SA-01 

4597 1 - 2 3.91 204.78 6.20 
4598 2 - 3 2.56 100.47 8.94 
4599 3 - 4 5.80 234.62 9.24 
4600 4 - 5 2.62 93.47 3.60 

Average for Subsurface Layer (1-5 m): 3.72 158.34 7.00 

24.3.3 In Situ Models and Results 

24.3.3.1 RESRAD Models 

The C-T Phase II DP Chapter 5 RESRAD models 408guti, 407guti, and 399guti were identical 
except for the entered radionuclide concentrations. Three models were run in order to develop 
independent DCGLs. For this elevated area, the actual radionuclide concentrations were 
established based on sampling and therefore independent models were not required. However, 
there were two distinct layers of differing radionuclide concentrations and therefore two separate 
models were required as RESRAD only allows for one contaminated zone. The first model was 
for the surface (0-1 m) contamination and the second model was for the subsurface 
contamination (1-5 m). Table 24-6 and Table 24-7 provide the RESRAD in situ model 
parameters for surface and subsurface layers, respectively, that were changed from the C-T 
Phase II DP Chapter 5 RESRAD models and the justification for each change. 
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Table 24-6  RESRAD In Situ Surface Layer Model Parameter Values 

Parameter Value Justification 
Soil Concentrations 

228Ra, 228Th, and 232Th 1.41 pCi/g Thorium series in secular equilibrium per C-T Phase II DP 
Section 5.8.2. Average net 232Th concentration from 
Table 24-4. 

226Ra and 210Pb 23.39 pCi/g 226Ra and progeny in secular equilibrium per C-T Phase II 
DP Section 5.8.4. Average net 226Ra concentration from 
Table 24-4. 

230Th 140.3 pCi/g 230Th was not measured in FSS samples. The 230Th / 226Ra 
ratio of 6 was assumed per C-T Phase II DP Section 5.8.4. 

238U and 234U 7.16 pCi/g For natural uranium, the concentrations of 238U and 234U 
are equal per C-T Phase II DP Section 5.8.3. Average net 
238U concentration from Table 24-4. 

235U, 231Pa, and 227Ac 0.33 pCi/g 235U and progeny in naturally-occurring proportion (235U / 
238U = 0.0455) per C-T Phase II DP Section 5.8.3. 

Contaminated Zone 
Area 75 m2 Bounding area as discussed in Section 24.3.2.1. 
Thickness 1 m Thickness for the surface (0-1 m) contaminated strata as 

discussed in Section 24.3.2.1. 

Table 24-7  RESRAD In Situ Subsurface Layer Model Parameter Values 

Parameter Value Justification 
Soil Concentrations 

228Ra, 228Th, and 232Th 3.72 pCi/g Thorium series in secular equilibrium per C-T Phase II DP 
Section 5.8.2. Average net 232Th concentration from 
Table 24-5. 

226Ra and 210Pb 158.34 pCi/g 226Ra and progeny in secular equilibrium per C-T Phase II 
DP Section 5.8.4. Average net 226Ra concentration from 
Table 24-5. 

230Th 950.0 pCi/g 230Th was not measured in FSS samples. The 230Th / 226Ra 
ratio of 6 was assumed per C-T Phase II DP Section 5.8.4. 

238U and 234U 7.00 pCi/g For natural uranium, the concentrations of 238U and 234U 
are equal per C-T Phase II DP Section 5.8.3. Average net 
238U concentration from Table 24-5. 

235U, 231Pa, and 227Ac 0.32 pCi/g 235U and progeny in naturally-occurring proportion (235U / 
238U = 0.0455) per C-T Phase II DP Section 5.8.3. 

Contaminated Zone 
Area 75 m2 Bounding area as discussed in Section 24.3.2.1. 
Thickness 4 m Thickness for the subsurface (1-5 m) contaminated strata 

as discussed in Section 24.3.2.1. 
Cover/Hydrol. 

Cover depth 1 m Represents the surface (0-1 m) in situ model. 
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Table 24-7  RESRAD In Situ Subsurface Layer Model Parameter Values (continued) 

Parameter Value Justification 
Cover erosion rate 3E-06 m/yr Maximum range value for natural succession vegetation on 

a 2% slope from RESRAD User’s Manual Page A-9. 
Permanent pasture and row-crop agriculture ranges not 
applicable for industrial worker scenario. 
NOTE: The calculated maximum dose was not sensitive to 
this parameter (or similarly the contaminated zone erosion 
rate) for the DCGL calculations presented in the C-T 
Phase II DP and in situ dose assessment presented in this 
chapter of the FSSR. However, for this model, the 
maximum dose was sensitive to this parameter. The 
default value of 0.001 m/yr was re-evaluated and based on 
published literature, was too conservative for the industrial 
worker scenario. 

24.3.3.2 Result 

The maximum dose for the surface model was 17.00 millirem per year (mrem/yr) at year 0. The 
maximum dose for the subsurface model was 2.593E-03 mrem/yr at year 1,000. The total dose 
from both the surface and subsurface models was 17 mrem/yr. Appendix A provides the 
RESRAD summary reports. 

24.3.4 Subsurface Excavation Scenario Model and Results 

In addition to evaluating the dose from the contaminated area in situ, an excavation scenario was 
developed to evaluate the dose if the contaminated material was exposed. It is unlikely, based on 
the future use scenario described in C-T Phase II DP Chapter 5, that large areas of contaminated 
material would be exposed during future site activities. No building foundations or basements are 
expected to be installed at the site, so excavation to expose the entire elevated area is unlikely. 
Utility systems could be installed and most systems are installed in the 6 ft bgs depth range; 
however, the specific depth of the elevated area is not evaluated in this scenario. 

Because the radionuclide concentrations are greater in the subsurface layer than the surface layer, 
the scenario assumes that a 3-ft (0.9-m) wide trench is excavated to the subsurface depth (1 m) of 
the elevated area. The length of the trench, assumed to be equivalent to the diameter of a circle 
with the area equal to the elevated area size of 75 m2, is 9.8 m. Therefore, the area of the trench 
(excavation) is 8.8 m2 and this is the size of the elevated area for which the critical receptor will 
be exposed. The critical receptor is an industrial worker, but not the same individual as that 
evaluated using the DCGLs, e.g. a contractor is performing the work. 

The model assumes that the industrial worker will spend a total of 0.5 hours per meter of trench. 
Examples of activities being performed include trench bottom preparation, such as leveling 
aggregate, and pipe joining, such as welding. Total time in this trench would be 4.9 hours 
(0.5 hours per meter of trench × 9.8 m length). RESRAD evaluates dose on an annual basis. 
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Therefore, 4.9 hours out of a year’s time would be an outdoor time fraction of 0.00056 hours 
(4.9 hours / 8,766 hours). Indoor time fraction is zero since this is not an indoor scenario. 

24.3.4.1 RESRAD Model 

With respect to radionuclides and similar to the in situ model discussed in Section 24.3.3.1, one 
RESRAD model was developed for the excavation scenario. However, only one layer 
(subsurface) was modeled and therefore only one RESRAD model was required unlike with the 
in situ evaluation. Table 24-8 provides the RESRAD excavation scenario model parameters that 
were changed from the C-T Phase II DP Chapter 5 RESRAD models and the justification for 
each change. 

Table 24-8  RESRAD Excavation Scenario Model Parameter Values 

Parameter Value Justification 
Soil Concentrations 

228Ra, 228Th, and 232Th 3.72 pCi/g Thorium series in secular equilibrium per C-T Phase II 
DP Section 5.8.2. Average net 232Th concentration from 
Table 24-5. 

226Ra and 210Pb 158.34 pCi/g 226Ra and progeny in secular equilibrium per C-T 
Phase II DP Section 5.8.4. Average net 226Ra 
concentration from Table 24-5. 

230Th 950.0 pCi/g 230Th was not measured in FSS samples. The 230Th / 
226Ra ratio of 6 was assumed per C-T Phase II DP 
Section 5.8.4. 

238U and 234U 7.00 pCi/g For natural uranium, the concentrations of 238U and 234U 
are equal per C-T Phase II DP Section 5.8.3. Average 
net 238U concentration from Table 24-5. 

235U, 231Pa, and 227Ac 0.32 pCi/g 235U and progeny in naturally-occurring proportion (235U 
/ 238U = 0.0455) per C-T Phase II DP Section 5.8.3. 

Contaminated Zone 
Area 8.8 m2 Trench area of 8.8 m2 assuming 3-ft (0.9-m) wide trench 

and 9.8 m long trench. 
Thickness 0.30 m C-T Phase II DP Appendix D, Page D-17, documents 

that for the radionuclide mixture used to develop the 
DCGLs that the maximum dose rate by direct radiation 
is reached asymptotically when the contaminated zone 
thickness reaches about 30 cm. Additional contaminated 
zone thickness does not result in additional dose. 

Occupancy, Inhalation, and External Gamma Data 
Indoor time fraction 0 No internal exposure applicable for the critical receptor 

within a trench. 
Outdoor time fraction 0.00056 hours 4.9 hours for this length of trench within any given 

modeled year. 
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24.3.4.2 Result 

The maximum dose was 0.4019 mrem/yr at year 0. Appendix B provides the RESRAD summary 
report. Excavating into the surface layer to expose the subsurface layer, the side walls of the 
excavation would be expected to contribute dose less than or equal to the excavation floor. 
Therefore, the total dose associated with the excavation scenario could be up to 3-times the 
calculated dose, or up to 1.2 mrem/yr. 

24.3.5 Conclusion 

The total in situ dose was 17 mrem/yr, accounting for both the surface (0-1 m) and subsurface 
(1-5 m) contaminated zones or layers. 

The independently-evaluated excavation scenario dose was 0.4019 mrem/yr. When considering 
the dose contribution of the excavation walls, the total dose could be up to 1.2 mrem/yr. 

24.4 DEVIATIONS 

In accordance with the second bullet in Section 14.5 of the C-T Phase II DP, the FSSR is 
required to list changes made in the FSS from what was proposed in the DP. Because an FSS 
was not performed, there are no deviations to present. 

24.5 NRC INSPECTIONS 

A summary of U.S. Nuclear Regulatory Commission (NRC) inspections applicable to the FSS 
are provided in Section 5.8 of this FSSR. The scope of the inspections included, but was not 
limited to: review of project plans, interviewing of project personnel, and evaluation of the on-
site laboratory. No violations were identified. No findings of significance were identified. 

24.6 CONCLUSION 

Characterization data were verified to be reliable, appropriately documented, and technically 
defensible. Specifically, the following conclusions are made: 

• The instruments used to collect the data were capable of detecting the radiation type (i.e., 
gamma) at or below the release criteria (described in Sections 4.4 and 4.5 of this FSSR). 

• The calibration of the instruments used to collect the data was current and radioactive 
sources used for calibration were National Institute of Standards and Technology (NIST) 
traceable (described in Section 5.4 of this FSSR). Specific records available upon request. 

• Instrument response was checked before instrument use each day, at minimum (described 
in Section 5.4 of this FSSR). Specific records available upon request. 

• The survey methods used to collect the data were appropriate for the media and type of 
radiation being measured (described in Section 4.4, 4.5, and 4.6 of this FSSR). 
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• The custody of samples collected for laboratory analysis was tracked from the point of 
collection until final results were obtained (described in Section 5.5.2 of this FSSR). 
Specific records available upon request. 

• The survey data consist of qualified measurement results that are representative of the 
area of interest. 

• Areas identified with elevated residual radioactivity (i.e. SOF > 1.0) were appropriately 
investigated. 

Results exceeding the Class 2 investigation level were properly investigated; however, the 
survey unit was not re-classified to Class 1 due to the relatively small size of the survey unit and 
because the amount of data collected was determined to be adequate for dose assessment. A 
separate FSS was not performed and the characterization data collected were used to support the 
dose assessment based on an industrial use scenario. The dose assessment demonstrated that 
SU18 satisfies the unrestricted release provisions of Title 10, Code of Federal Regulations 
(CFR), Part 20, Subpart E. 

24.7 REFERENCES 

Argonne National Laboratory, User’s Manual for RESRAD Version 6, ANL/EAD-4, July 2001. 

Mallinckrodt, Mallinckrodt Columbium-Tantalum Phase II Decommissioning Plan, Revision 2, 
August 2008.  
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RESRAD v6.5 Summary Report for Excavation Scenario Model 
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