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EXECUTIVE SUMMARY 

This Certification Report presents the information and data used by the U.S. Department of Energy (DOE) 
to determine that selected concrete in the Silos 1 and 2 Project Area meet the final remediation levels 
(FRLs) established for soil and adopted for concrete. The concrete structures (Transfer Tank Building slab 
and Remediation Facility slab), rationale and strategy for concrete certification sampling was provided in 
the Certification Design Letter (CDL) and Certification Project Specific Plan (PSP) for Selected Concrete 
Structures in the Silo 1 and 2 Project Area (DOE 2006a). 

The concrete described in this report was certified by adopting applicable soil FRLs and the same 
statistical evaluation process applied to soil certification. In addition to the 16 random sample locations in 
each certification unit (CU), biased certification samples were collected from each certification unit based 
on real-time radiolopal scanning and visual inspection to ensure the concrete is below the soil FRLs for 
each area-specific constituent of concern (ASCOC). Following preliminary certification of the two 
concrete slabs, preparations began for construction of a parking and support area to serve the Multi-Use 
Education Facility that will be located in the nearby Silos Warehouse building. 

This Certification Report includes details of the certification sampling, analysis, and validation that was 
performed for the two concrete slabs in the Silo 1 and 2 Project Area. As stated in the CDLPSP regarding 
the potential for additions and deletions of concrete components from the plan, some areas originally 
identified for potential certification were removed from the scope due to the infeasibility of attaining 
certification for the concrete due to their location within the facilities and the demolition sequence. The 
concrete removed from the scope of the CDL was dispositioned to the On-Site Disposal Facility or an 
off-site permitted disposal facility. 

Consistent with the Sitewide Excavation Plan (SEP, DOE 1998a) and the SEP Addendum (DOE 2001), 
certification sampling and real-time instrumentation was adopted for certification of concrete. In addition 
to the SEP certification standard approach, the certification of concrete included the use of a conservative 
biased sampling strategy based on alpha and beta radiation detection instrumentation capable of quickly 
scanning large surface areas while typically providing >95 percent coverage of the area. The concrete was 
also visually inspected to collect biased samples from areas that were likely to represent worst-case 
contamination levels based on stains and surface cracks or seams. The sizes of the certification units were 
also substantially reduced compared to SEP requirements for soil. 

The concrete slabs represented in this report were sampled and statistical analysis was conducted to ensure 
the certification criteria were met. As discussed in the SEP, the certification criteria to be met are: 1) the 
average primary ASCOC concentrations within a CU are below-FRLs at a 95 percent upper confidence 
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level (UCL, 90 percent UCL for secondary ASCOCs), and 2) that no certification result is greater than 
twice the FRL (the hotspot criterion). Upon completion of final certification statistics, all concrete CUs 
presented herein pass the certification criteria. 

Of the three CUs presented in this report as candidates for certification, seven samples out of a total of 
89 collected for certification failed the hotspot criteria for radium-226 (greater than two times the FRL). 
As a result, several areas of the Transfer Tank Building slab and the Remediation Facility slab were either 
scabbled or hammered to remove the concrete surface followed by resampling. The resample results were 
less than the certification hotspot criteria as well as the other certification criteria defined in the SEP and 
summarized in this report. 

On the basis of this reported information and supporting project files, DOE has determined that no 
additional remedial actions are required for the concrete under this Certification Report. The concrete 
from these areas will be considered certified when the U.S. Environmental Protection Agency and the Ohio 
Environmental Protection Agency concur that certification criteria have been met. 
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1.0 INTRODUCTION 

1.1 PURPOSE 
This Certification Report presents the information and data used by the U.S. Department of Energy (DOE) 
to determine that two concrete slabs in the Silos 1 and 2 Project Area meet established soil final 
remediation levels (FRLs) which have also been adopted for concrete. The concrete slabs to be certified to 
meet soil FRLs served as the foundation and floor of the Transfer Tank Building and the Remediation 
Facility constructed from 2002 to 2004 for treatment of the K-65 waste material. The concrete area for 
certification is shown in Figure 1-1. On the basis of this reported information and supporting project files, 
DOE has determined that no additional remedial actions are required for the concrete structures specified 
in this plan and the concrete can be used for the intended beneficial reuse at the Fernald Closure Project 
(FCP). 

1.2 BACKGROUND 
In the Operable Unit (OU) 3 Record of Decision (ROD, DOE 1996a), it was assumed that all newly 
constructed facilities would be dismantled and disposed as clean debris in either the On-Site Disposal 
Facility (OSDF) or a qualified commercial disposal facility (e.g., local landfill) or, if contaminated, the 
debris would be disposed of in the OSDF or shipped to an off-site permitted disposal facility. As the 
design for the FCP’s final land use infrastructure and institutional controls were being finalized, it became 
clear that selected concrete slabs and debris could serve a viable role in achieving the final land use 
configuration. Certified concrete can be used to stabilize an area where soil erosion has occurred in the 
Southern Waste Units while providing an ideal habitat for amphibians and reptiles through properly placed 
layers of clean concrete debris. Additionally, the Transfer Tank Building and Remediation Facility slabs 
will serve as a base for a parlung and support area for the Multi-Use Education Facility to be located in the 
nearby Silos Warehouse. The approved plan for beneficial re-use of this concrete debris is summarized in 
the OU3 Fact Sheet entitled “The Fernald Closure Project Identifies Clean Buildings and Structures for 
Beneficial Reuse Under Legacy Management” dated October 2006 (DOE 2006b). 

In the OU5 Remedial Action Work Plan (RAWP, DOE 1996b), DOE agreed to prepare a Sitewide 
Excavation Plan (SEP, DOE 1998a) that defined the overall approach to cleaning up soil and at- and 
below-grade debris in accordance with the OU2 ROD (DOE 1995b), OU3 ROD and OU5 ROD 
(DOE 1996~).  The concept of certifylng the concrete slabs that were constructed for various remediation 
facilities was not addressed in the SEP, therefore the certification strategy and sampling requirements were 
documented and approved via the Certification Design Letter (CDL)/Certification Project Specific Plan 
(PSP) developed for this purpose [the CDL and Certification PSP for Selected Concrete Structures in the 
Silo 1 and 2 Project Area (DOE 2006a)l. 
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1.3 SCOPE AND DESCRIPTION 
The scope of this Certification Report includes details of concrete certification sampling, analysis, data 
validation and the evaluation and presentation of analytical data compared to certification criteria. The 
concrete structures to be certified were reduced from the original scope proposed in the CDL due to the 
infeasibility of certifying portions of concrete (e.g., walls and upper decks). Figure 1-1 depicts the final 
concrete slabs for certification. The specific concrete area descriptions are as follows: 

Transfer Tank Area (TTA) Building foundation slab - floor slab is 22,500 square feet (fi2) with 
concrete thickness ranging from 2.5 feet across most of the floor to 3.5 feet around the foundation 
perimeter; includes four tank pedestals (1.5 feet thick) with a sump in the center of each. A 
shallow floor trench oriented in the north to south direction runs through the floor leading to a 
center floor sump measuring 4 feet by 4 feet by 4 feet. 

Silo 1 and 2 Remediation Facility foundation slab - the floor slab surface area is approximately 
65,800 total ft2. The floor slab contains several sumps and shallow surface trenches, primarily in 
the waste processing and container fill rooms. 

1.4 OBJECTIVES 
The objectives of this Certification Report are: 

Summarize the precertification and remedial activities, 

Describe the radiologcal scanning analytical methods, data validation processes, data reduction 
and statistical processes used to support the certification process, 

Present certification sampling results for those certification units (CUs) that passed the 
certification criteria, 

Present the statistical analysis showing that all CUs have passed the certification criteria, including 
FRL attainment and hotspot criteria, and 

Describe access controls implemented to prevent recontamination. 

1.5 REPORT FORMAT 
This Certification Report is presented in six sections with supporting documentation and data in the 
appendices. These sections are as follows: 

Section 1 .O Introduction: Purpose, background, area description, scope, and objectives of the report 

Section 2.0 Certification Approach: The approach for certification sampling and analysis 

Section 3.0 Overview of Precertification and Field Activities: Concrete preparation, precertification 
scanning methodology, and changes to work scope 
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I Section 4.0 Analytical Methodologies, Data Validation Processes and Data Reduction 
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3 Section 5.0 Certification Evaluation and Conclusions 

5 Appendix A Failing Preliminary Certification Statistics 
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2.0 CERTIFICATION APPROACH 

2.1 CERTIFICATION STRATEGY 
This section summarizes the area-specific constituent of concern (ASCOC) selection process and the 
certification approach, including CU and sampling design, and statistical analysis. The general certification 
strategy is described in Section 3.4 of the SEP, and the specific strategy for the concrete areas are described 
in the CDL and Certification PSP for Selected Concrete Structures in the Silos 1 and 2 Project Area. 

2.1.1 ASCOC Selection Criteria 
The selection of ASCOCs for the Silos 1 and 2 Project concrete structures was accomplished by reviewing 
the analytical data set for the source K-65 waste processed within the subject buildings and comparing 
source data to the COCs for which a soil FRL has been established in Table 1-4 of the SEP (which is based 
on the OU5 ROD). The OU5 soil FRLs are being applied to the subject concrete to demonstrate that 
concrete meeting soil FRLs may safely remain at or below soil surface grade in a beneficial re-use 
application, like the surface soil that will remain for future land use. Additionally, process knowledge and 
the list of chemicals used in the building during remedial operations were reviewed and evaluated for the 
purpose of final ASCOC selection. 

In the OU5 ROD and the SEP, there are 80 soil constituents of concern (COCs) with established FRLs. 
All of the constituents in the Silo 1 and 2 K-65 waste data were reviewed to determine the waste 
constituents that exceed their respective OU5 soil FRL. In summary, the selection process for retaining 
ASCOCs (from the waste source data) involved the following criteria for concrete: 

The constituent is listed as a soil COC in the OU5 ROD; 

Analytical results indicate that a contaminant is present in the waste source (e.g., Silo 1 and 2 
waste) above its respective soil FRL, and the above-FRL concentrations are not attributable to 
false positives or elevated detection limits; 

The constituent was used during the remedial action operations in the area of interest based on 
process knowledge [e.g., Superfund Amendment and Reauthorization Act (SARA) 3 12 reports] 
and a h o w n  or suspected spill or release of the constituent occurred during operations; 

Physical characteristics of the contaminant, such as degradation rate and volatility, indicate it is 
likely to persist in the concrete in the case of a spill or release; 

The contaminant is one of the sitewide primary COCs (total uranium, radium-226, radium-228, 
thorium-228, and thorium-232). 
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2.1.2 ASCOC Selection for the Silos 1 and 2 Proiect Area Concrete 
The ASCOC list in Table 2-1 was generated from the screening process described above using Table 2-7 
of the SEP and Silo 1 and 2 constituents detected above the established soil FRLs. Additionally, process 
knowledge of the operations, the S A R A  3 12 inventory reports and database logs used to report any spills 
were reviewed and considered; no additional ASCOCs were required as a result of this review. Silo 1 

and 2 constituents were applied due to the potential for silo wastes as a worst-case scenario for 
contamination of the subject areas. For each ASCOC returned from the above-FRL screening process, the 
justification for retention or elimination from the final list is provided in Table 2-1. Table 2-2 includes the 
final ASCOC list applied to the concrete in the Silos 1 and 2 facilities. 

2.2 CERTIFICATION DESIGN 
The certification of concrete presents some unique circumstances and conditions that must form the basis 
for the certification strategy and design. Of paramount importance for ensuring the integrity of.the 
certification process, is the precertification scanning methodology (summarized in Section 4.0) and the 
provision to collect biased samples based on the radiological surface scan results. The scanning 
methodology was used to locate the highest radiological surface contamination that was present in a given 
CU so that biased core samples could be collected for laboratory analysis. Figures 2-1 and 2-2 illustrate 
each CU with both random and biased sample locations. The following criteria were utilized to develop 
the overall design for each CU: 

0 . First, the overall footprint or boundary of each building or facility area was used to form the 
boundary for a CU, dependent on the criteria below that were met for each area; 

0 If both concrete slabs (floors) and walls were present, each category was separated into distinct 
CUs. Note that no concrete walls were ultimately selected for certification. 

0 Concrete in waste process areas versus non-process areas were separated into distinct CUs (for the 
purposes of CU design, a waste process area was generally defined as an area with a relatively 
high potential for interim contamination due to waste handling operations and/or demolition). 

The following criteria were utilized to determine the number of samples for each CU: 

0 Sixteen (1 6) randomized sample locations were specified for each CU; 

0 In addition to the 16 or more random sample locations, biased samples were also added for each 
floor sump or pit present in each concrete slab CU; 

0 If floor cracks and joints were present, up to two biased samples were selected for each CU; and 

0 The three locations within each CU that have the highest alphaheta results above background 
based on the radiological surface scan were sampled as biased samples. 



FCP-SILOS 1 &ZCONCRETE -CERTRPT-DRAFT 
20500-RP-0004, Revision A 

October 2006 

1 

2 

3 

4 

5 

6 

I 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

11 

18 

19 

20 

21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 

38 

39 

40 

41 

42 

43 

Table 2-3 summarizes the actual samples collected from the two concrete slabs along with the number and 
sizes of CU areas. 

2.2.1 Sample Selection Process 
The selection of certification sampling locations was conducted according to Section 3.4.2 of the SEP to 
the extent of designing equally sized concrete sub-CUs and selecting all 16 samples in a gven CU for 
laboratory analysis. The overall CU sizes applied to the various concrete slabs were significantly smaller 
than a Group 1 type CU applied to historically impacted soil areas. Each CU was first divided into 
16 approximately equal sub-CUs. Sample locations were then generated by randomly selecting an easting 
and northing coordinate within the boundaries of each sub-CU, then testing those locations against the 
minimum distance criteria for the CU. If the minimum distance criteria were not met, an alternative 
random location was selected for that sub-CU, and all the locations were retested. This process continued, 
until all 16 random locations met the minimum distance criteria. The sub-CUs and all final sampling 
locations are shown on Figures 2-1 and 2-2. One sample location in the CU was designated with a “D,” 
indicating a field duplicate sample collection location. Concrete core samples were collected for analysis 
from the surface to a depth of 1 inch. 

Biased concrete samples were collected in each CU using the criteria below to ensure that the specific 
areas having the highest potential for contamination were sampled. 

0 Three locations within each CU that have alphaheta results above background based on the 
real-time surface scan. If more than three 100 square centimeters (cm2) areas exceed background, 
the highest three areas were sampled. 

Areas having surface cracks or joints were inspected to identify up to three core sample locations 
for each CU. At each sample location, a 0 to 1-inch surface sample and the bottom 1-inch interval 
of the cracldjoint were collected. All surface cracks and joints were inspected to select up to three 
locations having the highest potential for downward migration of contaminants. In the absence of 
any indications of contaminants based on the above approach, the low point along the surface 
cracldjoint was sampled in an effort to capture the area with the highest potential for contaminant 
accumulation. 

If visible stains remained on the concrete after high-pressure water cleaning of the surface, the 
location having the highest potential for contamination was selected for a biased core sample 
(0 to 1 inch). Neither of the two pads had significant organic or chemical-stained areas. 

One biased sample in the bottom of each floor sump or floor trench was collected. 

0 

0 

2.2.2 Certification Sampling 
Prior to initiating precertification scans or physical sampling, the concrete slabs and pads identified for 
certification were cleaned using a high-pressure water wash. Following the completion of the 
precertification scanning process (discussed in Section 4.0), physical sampling of the concrete at the 
defined random locations and sumps was performed as well as sampling at the biased locations generated 
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from the precertification radiologcal'scan. Sampling of the concrete involved coring into the concrete 
surface to a depth of 1 inch as specified in the concrete CDL/PSP to collect a 1 -inch thick by 3-inch 
diameter core for laboratory analysis for the COCs. 

Below is a summary of the sampling that was performed in each concrete CU proposed for certification 
covered under this report: 

Transfer Tank Buildinp Slab (CU A7C-TT-CO2) 
Twenty random samples and twelve biased samples (including three biased based on radiological scans, 
five sump locations, and four crack locations) were collected for the Transfer Tank Building CU. This CU 
is depicted in Figure 2-1. Based on the first round of sampling at biased locations (based on radiologcal 
scans), three locations failed the hotspot criteria for radium-226 [>3.4 picocuries per gram (pCi/g)]. The 
surface concrete in these three areas was removed and remediated using scabbling equipment and 
radiological scanning was repeated over the area. Refer to Section 4.0 for further discussion on hotspot 
removals. The resampling results at the three maximum alphaheta locations passed the certification 
criteria for radium-226. 

Remediation Facility - Former Waste Proce-ss Area (CU A7C-RF-CO4) 
Sixteen random samples and fourteen biased samples (including three biased based on radiological scans, 
nine sump locations, and two crack locations) were collected from this CU. This CU is depicted in 
Figure 2-2. Based on the first round of sampling, two locations failed the hotspot criteria for radium-226 
(>3.4 .pCi/g) and the general area surrounding the sample locations was found to have elevated surface 
contamination based on radiologcal scan results. This area of the slab was removed using a hydraulic 
hammer (mounted on a trackhoe) and scanning and surveying was repeated over the area. Refer to 
Section 4.0 for further discussion on hotspot removals. The resampling results at the locations passed the 
certification criteria for radium-226 following removal of the contaminated concrete surface. 

Remediation Facility - Form Non-Waste Process Area (CU A7C-RF-CO3) 
Seventeen random samples and seven biased samples (including four biased based on radiological scans, 
one sump location, and two crack locations) were collected from this CU. This CU is depicted in 
Figure 2-2. Based on the first round of sampling, two locations failed the hotspot criteria for radium-226 
(>3.4 pCi/g), including one random sample location (near the same hotspot area that was also observed in 
the adjacent CU A7C-RF-C04) and one biased location from the radiological scan results. The surface 
concrete in these areas was removed using a hydraulic hammer and radiologcal scanning and surveying 
was repeated over the area. The resampling results at both locations passed the certification criteria for 
radium-226. 
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2.2.3 Statistical Analysis 
Two criteria must be met for each CU to pass certification. If the data distribution is normal or lognormal, 
the first criterion compares the 95 percent upper confidence limit (UCL) on the mean of each primary COC 
to its FRL, or the 90 percent UCL on the mean of each secondary ASCOC. On an individual CU basis, 
any ASCOC with the 95 percent UCL (for primary ASCOCs) or 90 percent UCL (for secondary ASCOCs) 
above the FRL results in that CU failing certification. If the data distribution is not normal or lognormal, 
the appropriate nonparametric approach discussed in Appendix G of the SEP will be used to evaluate the 
first criterion; the a posteriori test will be performed to determine whether the sample size is sufficient for 
a meaningful conclusion of this comparison. The second criterion is the hotspot criterion, which states that 
primary or secondary ASCOC results must not exceed two times the FRL. When the given UCL on the 
mean for each COC is less than its FRL and the hotspot criterion is met, the CU will be considered 
certified. 

In the event that a CU passes the a posteriori test but fails certification, the following two scenarios will be 
evaluated: 1) localized contamination, and 2) widespread contamination. Details on the evaluation and 
responses to these possible outcomes are provided in Section 3.4.5 of the SEP. 
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. 
ASCOC 

TABLE 2-1 
ASCOC LIST FOR SILOS 1 AND 2 PROJECT CONCRETE STRUCTURES 

Justification cuw Retained as 
ASCOC? 

Radium-226 

adionuclides 

Yes IPrimary Radionuclide I All 
Total Uranium I Yes IPrimarv Radionuclide I All 

Radium-228 
Thorium-228 

Yes Primary Radionuclide All 
Yes Primarv Radionuclide All 

Thorium-232 

Lead-2 10 

Yes Primary Radionuclide All 
Above-FRL concentrations detected in Silos 1 and 2 All Yes waste 

Yes Aroclor-1254 

Aroclor- 1260 

Above-FRL concentrations detected in Silos 1 and 2 
waste 
Only three out of 49 samples had above-FRL results in 

Dieldrin 

No 

No 

the Silo 1 and 2 waste residues. Based on these few 
detections, the constituent is not likely to be at 
above-FRL concentrations in the concrete floor slabs 
of the Area 7 support facilities. 
Only one out of 49 samples had above-FRL results in 
the Silo 1 and 2 waste residues. Based onthis single 
detection, the constituent is not likely to be at 
above-FRL concentrations in the concrete floor slabs 

N-nitrosodipropylamine 

All 

None 

of the Area 7 support facilities. 
Only one out of 49 samples had above-FRL results in 
the Silo 1 and 2 waste residues. Based on this single 
detection, the constituent is not likely to be at 
above-FRL concentrations in the concrete floor slabs 
of the Area 7 support facilities. 

No 

None 

Yes 

Yes 

Beryllium 

Cobalt 

None 

All 

All 

Above-FRL concentrations detected in Silos 1 and 2 
waste 
Above-FRL concentrations detected in Silos 1 and 2 
waste 

- - . . . _ _  

All Above-FRL concentrations detected in Silos 1 and 2 Arsenic 

Yes Molybdenum All Above-FRL concentrations detected in Silos 1 and 2 
waste 

Lead Above-FRL concentrations detected in Silos 1 and 2 I yes lwaste All 

1 

2 PCB - polychlorinated biphenyl 

2-6 
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ASCOC 

1 TABLE2-2 
2 FINAL ASCOC LIST FOR SILOS 1 AND 2 PROJECT CONCRETE STRUCTURES 

FRL . 
3 

Radium-2 2 6 
Radium-228 

4 

5 

1.7 pCi/g 
1.8 vCi/g; 

Thorium-228 1.7 pCi/g 
Thorium-23 2 1.5 pCi/g 

Total Uranium 82 mgkg 

Lead-2 10 38 vCi/n 
__ 

Aroclor- 1254 0.13 mgkg 

Beryllium 1.5 mgkg 
Cobalt 740 m a g  

Arsenic 12 m a g  

Lead 400 mgkg 
Molybdenum 2,900 m a g  
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TABLE2-3 
SUMMARY OF CONCRETE SLABS AND CERTIFICATION UNIT SAMPLING 

CU Area 

Transfer Tank 
Building Slab 

CU A7C-TT-CO2 

Remediation Facility 
Slab (former waste 
process area) 

CU A7C-RF-CO4 

Remediation Facility 
Slab (area not used for 
waste processing 
during operations) 

CU A7C-RF-CO3 

Surface 
Area 
( f t )  

22,500 

23,600 

42,200 

Number 
of c u s  

1 

1 

1 

Number of Samples 

20 random samples 

3 locations biased to 
radiological scan results 

5 sump locations 

4 crack locations 

16 random samples 

3 locations biased to 
radiological scan results 

10 sump locations 

2 crack locations 

17 random samples ' 

4 locations biased to 
radiological scan results 

1 sump location 

2 crack locations 

ASCOC Groups 

Radium, thorium, uranium, 
lead-2 10 , arsenic, beryllium, 
cobalt, lead, molybdenum 

Radium, thorium, uranium 
isotopes, lead-2 10; select 
metals and 1 PCB 

Radium, thorium, uranium, 
lead-2 10, arsenic, beryllium, 
cobalt, chromium, lead, and 
manganese . .  , . .  . 

4 

2-8 



A7C-RF--13 7 

A7C-RF-CO4-26BA 
(SUMP) / 

I n l  
A7C-RF-C03-2 .I I I I  

A7C-RF-C03-1 
6 - 4  

CI 

I 
A7C-RF-CO4-288 

A7C-RF-CO4-6 A7C-RF-C03-4 A7C-RF-C04-? A7C-RF-CO4-7D A7C-RF-CO4-5 . 

JC-RF-CO4-186 A7C-RF-CO4-4 
SUMP) _ _  '[ ' 17C-RF-CO4 

'-1 A7C-RF-CO4-31B - -  

A7C-RF-CO4-1O 
A7C-RF-CO4-9 1 
e 

A7C-RF-CO4-248 
, (SUMPL 

. A7C-RF-CO3-12 

A7C-RF-CO3-218 

'-'e- Ak-RF-CO3-6 - 

A7C-RF-CO4-238 
(SUMP) 

A7C-RF-CO3-22B 
- @  

@ a  A7C-RF-CO3-9 

A7C-RF-CO3-24BA 

- A7C-RF-C04-14 

- A7C-RF-CO4-15A 
ilC-RF-CO3-208 A7C-RF--3-15 

SUMP) 

e 

A7C-RF-CO3-16 . A7C-RF-CO3-14 

A7C-RF-CO3-238 
@ A7C-RF-CO3-5. 

A7C-RF-CO3-8 

A7C-RF-C03-11 I 
A7C-RF-CO3-188 €3 ' 

A7C-RF-CO3-19 
A7Ck-CO3-1OD @ 

a A7C-RF-CO3-17 

B I A S E D  SAMPLE - L O C A T I O N S  BASED ON 
SAMPLE OR 'IJMP SAMPLE @ ALPHA/BETA SCANS AND SURFACE CRACKS 

SCALE 
CONCRETE SCABBLED OR HAMMERED, 1 

4 0  20 0 4 0  FEET 
REMOVED AND RESAMPLED 

27-OCT-2006 F I G U R E  2-2. S I L O S  1 8. 2 R E M E D I A T I O N  F A C I L I T Y  P A D  
:*ZfmlZWgn*si I o s l 2 - p r o c e s s  fac.dgn STATE PLANAR COORDINATE SYSTEM 1983 

C E R T I F I C A T I O N  U N I T  F I N A L  S A M P L E  L O C A T I O N S  
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3.0 OVERVIEW OF PRECERTIFICATION AND FIELD ACTIVITIES 

In accordance with the SEP, prior to conducting precertification and certification activities, the historical 
use of the two concrete slabs in the scope of this certification report was evaluated to verify that the 
concrete could be feasibly decontaminated if necessary and ultimately meet the soil FRLs. The slabs were 
constructed from 2002 to 2004 to support waste treatment operations from 2005 to 2006. 

3.1 AREA PREPARATION AND PRECERTFICATION 
The first step in preparing the concrete for certification involved the removal of demolition debris from the 
slab following by a high-pressure water wash-down of the areas to remove debris and foreign materials. In 
some cases, steel reinforcement bars or wire protruding from the concrete was removed to minimize the 
interference with radiological scanning equipment and maximize the surface area that could be scanned. 

Concrete certified under this plan was scanned using a real-time alphaheta detection system, referred to 
as the Surface Contamination Monitor (SCM). The system was developed by Shonka Research 
Associates, Inc. as an innovative technology project for the DOE and U.S. Nuclear Regulatory 
Commission (NRC 1996, NUREG/CR-6450, DOE 1998b, and DOE 1999). All exposed surfaces 
 accessible to the SCM were surveyed by Millenium Services, Inc., although some areas were inaccessible 
to the scanning system due to obstacles such as structural steel or concrete embedded fixtures. Analytical 
Support Level (ASL) A criteria, as defined in the Sitewide Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) Quality Assurance Project Plan (SCQ, DOE 2003), is 
applicable to the survey work performed for this certification effort. Millenium's quality control practices 
and procedures follow the data quality objectives recommended in Multi-Agency Radiation Survey and 
Site Investigation Manual (MARSSIM) (NUREG-1 575/EPA 402-R-97-016 1997), and details are 
presented in the two referenced CDL/PSPs that cover the concrete addressed in this report. 

The SCM uses a 180 cm long by 10 cm wide position-sensitive gas-filled proportional counter that is 
segmented into 76 5-cm by 5-cm detectors (the system is described in detail in NUREG/CR-6450). Detector 
geometry and software reduction produce four hundred 25 cm2 measurements per square meter of surface area 
scanned, and a proprietary averaging algorithm uses the 25 cm2 areas to generate maps and statistical results 
reported as disintegrations per minute (dpm) for each 100-cm2 area. All 100-cm2 areas that exceed 
background can be identified and located for sampling, decontamination or removal. Additional details and 
survey results are provided in Appendix C. 

Several areas on the Transfer Tank slab and Remediation Facility slab were remediated by removing the 
top surface of concrete based on the radiological scan results using the SCM system as indicated on 
Figures 2-1 and 2-2. The methods used to remove the surface concrete involved the use of scabbling 
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equipment on the Transfer Tank slab and a hydraulic hammer (hoe ram mounted on a trackhoe) on the 
Remediation Facility slab. The depth of concrete removal typically ranged from a fraction of an inch 
(scabbling) up to a depth of 3 to 6 inches (hydraulic hammer) to accomplish removal of the surface 
contamination: Sample data collected early in the field sampling effort from the Transfer Tank Area slab 
was used as a guide for identifylng localized areas of contamination, based on radiologcal scan results, 
requiring surface removal of the concrete in various areas of the three CUs representing the two slabs. The 
removal of these particular sections of concrete was done to ensure that the CU would be likely to meet the 
certification criteria based on results from the random and high-biased sample locations. After removal of 
the localized areas of surface contamination, the new surfaces were rescanned with the SCM system as 
surface conditions permitted (e.g., when the surface was amenable for Scanning using the relatively 
delicate gas-proportional detectors). Alternatively, portable beta-gamma instruments were used to verify to 
the extent possible that the remediated areas were ready for certification sample collection. 

Laboratory results were reviewed to ensure that each CU passed the certification criteria prior to beginning 
placement of a soil cap over the slabs. 

3.2 CHANGES TO SCOPE OF WORK 
The scope of work under the CDLPSP for the Transfer Tank slab and the Remediation Facility' slab 
required five changes, which were documented with five V/FCNs (see Appendix D) and discussed in the 
following paragraphs. 

Variance 20500-PSP-00 12-0 1 documented the analysis of preliminary test samples from a contaminated 
portion of the Remediation Facility floor prior to any demolition activity to evaluate the correlation 
between field instrument readings and laboratory results. These samples were not collected for 
certification purposes. 

Variance 20500-PSP-0012-02 documents the collection and analysis of samples from a debris stockpile 
generated from the silos project area to evaluate alternate off-site disposal options at permitted disposal 
facilities. 

Variance 20500-PSP-0012-03 documents the deletion of CUs from the scope of the CDLDSP. These CUs 
represented the Transfer Tank Building walls and second floor deck, the Remediation Facility loadout area 
walls, and the Remediation Facility west wall. 

Variance 20500-PSP-00 12-04 documents the change in the laboratory turn-around time for selected 
samples from the Transfer Tank Building slab. 



FCP-SILOS 1 &2-CONCRETE -CERTRPT-DRAFT 
20500-RP-0004, Revision A 

October 2006 

1 

2 Transfer Tank Building slab. 
Variance 20500-PSP-00 12-05 corrects the coordinates for two certification sample locations on the 

3 

4 Variance 20500-PSP-0012-06 corrects four sample identifiers included in Figure 4-2 of the CDLPSP. 
5 

6 

7 

The variance also covers the deletion of two certification samples from the plan since the concrete 
represented by these samples were removed and disposed. The sections of concrete consisted of footers for 
the stairway and a pipe rack outside of the Transfer Tank Building. 
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4.0 ANALYTICAL METHODOLOGIES, DATA VALIDATION PROCESSES, AND DATA REDUCTION 

4.1 ANALYTICAL METHODOLOGIES 
All samples collected were sent off-site for analysis. The laboratories complied with SCQ requirements. 
The SCQ is the source for analytical methodologies (Appendix G), data verification and validation, and 
analytical quality assurance/quality control requirements. 

Laboratory analysis of certification samples was conducted using approved analytical methods, as 
discussed in Appendix H of the SEP. The minimum detection level (MDL) was set at 10 percent of the 
FRL and analyses were conducted to ASL D or E, where E is used if the MDL of 10 percent of the FRL is 
above the SCQ ASL detection level, but the analyses meet all other SCQ ASL D criteria. ASL D data 
packages were provided for all of the analytical data. All data were validated. Once data were validated as 
required, results were entered into the FCP SED. Final certification results are provided in Appendix B 
and a summary of the analytical methods are as follows: 

4.1.1 Chemical Methods 
Metals 
Samples submitted for arsenic analysis were analyzed by inductively coupled plasma-mass spectrometry. 

Samples submitted for barium, beryllium, chromium, lead, and selenium were analyzed by inductively 
coupled plasma-atomic emission spectroscopy. 

Polychlorinated Biuhenvl (PCBs) 
Samples submitted for PCB analyses were analyzed by gas chromatography. 

4.1.2 Radiochemical Methods 
The radiochemical analytical methods use performance-based specification criteria, including highest 
allowable minimum detectable concentration (HAMDC), matrix spike, ASCOC concentrations in method 
blank, percent recovery of tracer, matrix spike and laboratory control sample, and percent recovery for 
duplicate samples were specified for each analyte. Laboratories were required to meet these specifications 
for the following radionuclides: 

Uranium-23 8 

Samples are analyzed for uranium-238 progeny using multiple gamma rays, and the error-weighted average 
of the emission lines is used to report uranium-238 activity. The uranium-238 activity is used to calculate 
the total uranium value as follows: 
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Total Uranium (mgkg) = 2.998544 (mg/pCi * gkg) x Uranium-238 (pCi/g) 

The validation qualifier assigned to the total uranium value is the same as the uranium-238 qualifier. 

Radium-226 
Following a 7-day in-growth for radon-222 (Appendix E), radium-226 progeny are measured using 
multiple gamma rays, and the error-weighted average of the emission lines is used to report radium-226 
activity. 

Radium-228 and Thorium-232 
Samples are analyzed for radium-228 and thorium-232 progeny using multiple gamma rays, and the 
error-weighted average of the emission lines is used to report radium-228 and thorium-232 activities. 
The identical activity is reported for radium-228 and thorium-232, as they are assumed to be in secular 
equilibrium with the measured daughter. 

Thorium-228 
Thorium-228 is quantified by direct measurement of its gamma emission lines, and the error-weighted 
average of the emission lines is used to report the activity. 

Lead-2 10 
Lead-2 10 progeny are measured using multiple gamma rays, and the error-weighted average of the 
emission lines is used to report lead-210 activity. 

4.2 DATA VERIFICATION AND VALIDATION 
Data verification and validation (V&V) processes are used to examine the quality of field sampling and 
handling procedures, laboratory analysis and reporting, and non-conformance and discrepancy resolution. 
Analytical data are qualified to the appropriate data decision level by assessing the precision, accuracy, 
completeness, comparability, and representativeness of the measurements. The U.S. Environmental 
Protection Agency (EPA) National Functional Guidelines for Data Review (Inorganic Data) (EPA 1994), 
as adapted and approved by EPA Region V, as well as the Section 1 1.2 and Appendix D of the SCQ, are 
the appropriate V&V reference documents. 

The V&V process evaluated the following parameters: 

0 

Chain of Custody Forms 
0 

0 Holding times 

Specific field forms for sample collection and handling 

Completeness of laboratory data package 
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0 Instrument calibrations 
Calculation of results 

0 Laboratoryhield duplicate precision 
. 0 FieldLaboratory Blank contamination 

0 

0 Correct detection limits reported 
Dry weight correction for solid samples 

Recovery of laboratory control samples and compliance with established limits. 

Parameters unique to the evaluation of radiochemical analyses include: 

0 

Background checks 
0 Relative error ratios 
0 Detector efficiencies 
e Background count correction. 

Calibration data for specific gamma and alpha energies 

For this project, all sample data were reviewed and validated for the criteria noted above. Per.project 
requirements specified in the SEP and Data Quality Objectives SL-052, a minimum 10 percent of the 
certification data were validated to Validation Support Level (VSL) D, and the remaining data were 
validated to VSL B. VSL D is a rigorous data review that includes the review process for VSL B plus a 
systematic review of the raw data and recalculation of all results. 

Following V&V, qualifier codes are applied to the results to reflect the level of confidence assigned to a 
particular datum. These codes can include the following: 

- 

J 

R 

U 

UJ 

N 

NJ 

No qualification; the positive result or detection limit is confident as reported 

Positive result is estimated or imprecise; data point is usable for decision-making purposes. 
Positive results less than the contract required reporting limit are also qualified in this manner 

Positive result or detection limit is considered unreliable; data point should not be used for 
decision-making purposes 

Undetected result at the stated limit of detection 

Undetected result; detection limit is considered.estimated or imprecise; the data point is usable 
for decision-making purposes 

Positive result is tentatively identified - that is, there is some question regarding the actual 
identification and quantification of the result. Compound reported is best professional 
judgment of the interpretation of the supporting data, such as mass spectra. Caution must be 
exercised with the use of this data 

Positive result is tentatively estimated; detection limit is considered estimated or imprecise 
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NV Not validated. The results for this sample were not validated 

Z This result, or detection limit in this analysis is not the best one to use; another analysis 
(e.g., the dilution or re-analysis) contains a more confident and usable result. 

The V&V of the data set in this certification report did not identify any analytical problems. All the results 
are qualified as acceptable (-), estimated (J) and/or non-detects (U). No results were rejected. 

4.3 DATA REDUCTION 
Each sample used to support the certification decision was entered in the FCP SED with the following 
information: 

Field Information 

0 

Sample Identification Number - A unique number assigned to each discrete sample point 
Coordinate Information - Northing and Easting locations 

. Certification Unit - Each sample is assigned to a CU. 

Laboratory Information 
For each sample result the following information is entered: 

Laboratory Result - The laboratory reported analytical value. 

Laboratory Qualifier - The qualifier reported from the lab. (Note: radiological non-detect values 
are assigned a U qualifier by Fluor, because the lab does not). 

Total Propagated Uncertainty (TPU) - This value represents the uncertainty associated with the 
reported radiological result. TPU includes the counting error, as well as uncertainty from other 
laboratory measurements and data reduction. 

Units - The units for the reported laboratory result. 

Validation Information 

0 Validation Result - The result based on the validation process. During the validation process, 
sample results may be adjusted. If the laboratory result is less than the requested minimum 
detectable concentration (MDC), the validation result becomes the MDC. 

0 Validation TPU - The TPU based on the validation process. 

0 Validation Qualifier - The qualifier assigned as a result of the data validation process. 

0 Validation Units - The units reported by the laboratory, unless corrected by the validation process. 
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Using the information above, the following actions are taken for data reduction of each CU data set. 

1. 

2. 

3. 

4. 

5. 

All the data for each CU are queried from SED. 
The data from the validation fields are used in the statistical calculations 
Data with a qualifier of R or Z are not used in the statistical calculations 
The higher of the two duplicate results is used in the statistical calculations 
One half of the non-detect (U or UJ) value is used in the statistical calculations. 
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5.0 CERTIFICATION EVALUATION AND CONCLUSIONS 

Certification success or failure was based on sample data from each CU against criteria discussed in 
Section 2.2.3. The preliminary failing certification statistics, limited to exceedances of the hotspot criteria, 
are presented in Appendix A and final certification data are presented in Appendix B. 

5.1 CERTIFICATION RESULTS AND EVALUATION 
Below is a summary of the findings from the initial certification sample results and the follow-up 
re-sample results following remediation of the concrete surfaces where necessary. 

A7C-TT-CO2 
This CU failed one of the certification requirements (individual sample results >two times FRL) for 
radium-226. Two of the biased sample locations, identified and sampled as part of the three locations of the 
Transfer Tank slab having the maximum dpm/lOO cm2 based on the radiological scan, had a radium-226 
result that exceeded this criteria. Sample A7C-TT-CO2-22B and -23B had a radium-226 result of 26.6 pCi/g 
and 19.5 pCi/g, respectively. These two locations were located within a few feet of each other on the 
northern edge of the southwest tank pedestal (raised base of concrete that supported a tank). The 

4 radiologcal scan results and maps were utilized to define the areas in need of surface remediation (removal 
of the concrete surface) around the vicinity of these sample locations. The area encompassing the sample 
locations and general area (based on radiological scan maps) was remediated using scabbling equipment 
followed by a repeat scan over the area. Resampling followed at the revised top three locations having the 
maximum radiologcal scan results. The new biased sample locations (identified as A7C-TT-C02-36BY 
-37B, and -38B) passed the certification criteria for radium-226 as well as other COCs. Additionally, 
another area on the northwest pedestal was scabbled based on radiological scan results that were 
approximately the same range of surface contamination levels as the area discussed above having >two times 
FRL radium-226 laboratory results. 

One of the random sample locations, A7C-TT-C02-30B, also failed the two times FRL criteria for 
radium-226. This sample was located on a former pipe rack footer (2 feet by 6 feet) that extended out from 
the Transfer Tank slab on the north side (refer to Figure 2-1). The surface concrete of this area was removed 
and followed by a radiological survey; a hand-held beta-gamma instrument was utilized due to the rough 
surface. The location was re-sampled and the result passed the certification hotspot criteria with a result of 
2.0 pCi/g. The new sample is identified as A7C-TT-CO2-30BA and results are presented in Appendix B. 

The failing preliminary certification results and statistics are presented in Appendix A. Following 
remediation of the concrete surface and re-sampling, all of the certification criteria passed for this CU. Final 
sample results are presented in Appendix B. Final sample locations are shown in Figure 2-1. 
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A7 C -RF-CO 3 
This CU failed one of the certification requirements (individual sample results >two times FRL) for 
radium-226. One of the biased sample locations, consisting of one of the top three locations of the CU 
A7C-RF-C03 having the maximum dpd100 cm2 based on the radiological scan, had a radium-226 result 
that exceeded this criteria. Sample A7C-RF-CO3-24B had a radium-226 result of 8.2 pCi/g. This area was 
remediated by removing the concrete surface using the radiological scan results as a guide and then the area 
was resurveyed using portable beta-gamma instruments (due to the rough surface). A sample was collected 
from the new surface, which passed the certification criteria; the radium-226 result was 3.0 pCi/g (identified 
as sample A7C-RF-CO3-24BA in Appendix B and on Figure 2-2). 

One of the random sample locations failed for the hotspot criteria at location A7C-RF-C03-13 with a 
radium-226 result of 9.4 pCi/g. This sample was located within a relatively large area that was later 
identified as having elevated readings based on radiological scan results and maps. As shown'on.Figure 2-2, 
thisarea of the slab was remediated using a hydraulic hammer to remove the concrete surface for disposal. 
This location was resampled and the radium-226 result was 0.6 pCi/g. 

The failing preliminary certification results and statistics are presented in Appendix A. Following 
remediation of the concrete surface and resampling, all of the certification criteria passed for this CU. Final 
sample results are presented in Appendix B. Final sample locations are shown in Figure 2-2. 

A7C-RF-C04 
One of the random sample locations failed for the hotspot criteria at location A7C-RF-C04-15 with a 
radium-226 result of 13.7 pCi/g. This sample was located within a relatively large area that was later , 

identified as having elevated readings based on radiological scan results and maps (same area as discussed 
above for CU FW-CO3). As shown on Figure 2-2, this area of the slab was remediated using a hydraulic 
hammer to remove the concrete surface for disposal and re-surveyed using portable beta-gamma instruments 
(due to the rough surface). This random location was re-sampled and the radium-226 result was 0.7 pCi/g 
(identified as A7C-RF-CO4-15A and included in Figure 2-2). 

In the same vicinity of the slab as discussed above, sample A7C-FW-CO4-26B failed the hotspot criteria for 
radium-226 at 8.8 pCi/g. This sample was location in the bottom of a sump. The sump was hammered to 

32 

33 

34 

remove the top few inches of the surface and the area was re-surveyed using a portable beta-gamma 
instrument. The area was determined to be remediated based on the radiological survey and a new sample 
was collected. The new sample result was 1.1 pCi/g for radium-226 and is identified as A7C-RF-CO4-26BA. 

35 

36 

37 

The failing preliminary certification results and statistics are presented in Appendix A. Following 
remediation of the concrete surface and resampling summarized above, all of the certification criteria passed 
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for the CU. Final sample results are presented in Appendix B. Final sample locations are shown in 
Figure 2-2. 

5.2 SILOS 1 AND 2 PROJECT AREA CONCRETE CERTIFICATION CONCLUSIONS 
Based on the certification analytical results, precertification data, and statistical analysis, DOE has 
determined that the remedial objectives in the OU5 ROD and the requirements of the referenced CDLPSP 
have been achieved for the subject concrete described in this report. No further remedial actions are required 
for this concrete. The concrete slabs were covered with a soil and gravel cap after evaluating the analytical 
results and making a preliminary determination that the concrete passed the certification criteria. Final 
certification of the concrete is pending concurrence from the EPA and the Ohio Environmental Protection 
Agency. 

I 
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APPENDIX A 

FAILING PRELIMINARY CERTIFICATION STATISTICS 



A7CRFG03 
A7C-RFG03-1 
A7C-RF-C03-2 
A7C-RF-CO3-3 
A7C-RF-COM 
A7C-RF-C03-5 
A7C-RF-C03-6 
A7C-RF-C03-7 
A7C-RF-C03-8 
A7C-RF-C03-9 
A7C-RFG03-10 
A7C-RFG03-10-D 
A7C-RFG03-11 

A7CRFC03-13 
A7C-RF-C03-14 

A7C-RF-C03-12 

A7C-RF-C03-15 
A7C-RF-C03-16 
A7C-RFG03-17 
A7C-RF-CO3-18B 
A7C-RFC03-198 
A7C-RFC03-208 
A7C-RF-C03-21 B 
A7CRF-CO3-22B 
A7C-RF-C03-238 
A7C-RFG03-246 

Limit 
Units 
Conf. Level 
Max. Result 
Max. > Limit 

Test Procedure 
Sample Size 
Nondetects 
% Nondetects 
Est. Mean' 
UCL 
Prob. > Limit 
Pass I Fail 

W-~tat i~t ic Pmb. # 

ladium-226 

0.545 - 
0.560 - 
0.574 - 
0.667 - 
0.644 - 
0.619 - 
0.572 - 
0.507 - 
0.517 

0.675 - 
0.904 - 
0.526 - 
0.577 - 
0.618 - 
0.520 - 
0.491 - 
0.738 - 
0.738 - 
0.574 - 
0.579 - 
0.607 - 
1.069 - 
19.5 - 
26.6 - 

0.521 - 
2.49 - 

0.661 - 
2.48 - 
1.469 - 
3.43 - 

0.532 - 
0.628 - 
0.615 - 
0.628 - 
0.681 - 

1.7 
P W  
95% 
26.6 
Yes 

:0.01% (LN) 
vledian (Sign) 

34 
0 

0% 
0.624 
0.675 

Pass 
_ _  

A7C-TT-CO2 
A7C-TT-C02-1 
A7C-TT-C02-2 
A7C-TT-C02-3 
A7C-TT-C02-4 
A7C-TT-C02-5 
A7C-TT-C02-6 
A7C-TT-C02-7 
A7C-TT-C02-8 
A7C-TT-C02-9 
A7C-TT-C02-10 
A7C-TTG02-11 
A7C-TTG02-12 
A7C-TT-C02-13 
A7C-TT-C02-13-0 
A7C-TT-C02-14 
A7C-TTG02-15 
A7C-TT-C02-16 
A7C-TTG02-17 
A7C-TTG02-18 
A7C-TTGO2-19 
A7C-TT-C02-20 
A7C-TT-C02-21 
A7CTT-CO2-22B 

A7C-TTG02-24 
A7C-TT-C02-256 

A7C-TTG02-238 

A7C-TT-C02-26 
A7CTT-C02-278 
A7C-TT-C02-296 
A7C-TT-CO2-30 
A7C-TTG02-31 
A7C-TT-CO2-328 
A7C-TT-CO2-33B 
A7C-TTG02-346 
A7ClTG02-356 

Limit 
Units 
Conf. Level 
Max. Result 
Max. >= Limit 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Nondetects 
% Nondetects 
Est. Mean' 
UCL 
Prob. > Limit 
Pass I Fail 

APPENDIX A 
FAILING PRELIMINARY CERTIFICATION STATISTCS 

-226 
0.652 - 
0.811 - 
0.535 - 
0.526 - 
0.467 - 
0.625 - 
0.456 - 
0.399 - 
0.661 - 
0.555 - 
0.574 - 
0.525 - 
1.13 - 
9.36 - 
1.57 - 
1.45 - 
0.74 - 
0.541 - 
0.48 - 

0.564 - 
0.903 - 
2.83 - 
2.31 - 

0.661 NV 
8.22 NV 

1.7 

0.95 
9.36 
Yes 

:0.01% (LN) 
dedian (Sign) 

24 
0 

0% 
0.657 
0.903 

P W  

_ _  
Pass 

a posteriori Sample 12 
Pass 

A7C-RF-C04-2 
A7C-RF-C04-3 
A7C-RF-C04-4 
A7C-RFG04-5 
A7C-RFG04-6 
A7C-RFG04-7 

A7C-RFG04-7-D 
A7C-RF-CO4-8 
A7C-RF-C04-9 
A7C-RF-C04-10 
A7C-RFC04-11 
A7CRFG04-12 

A7C-RFC04-14 

A7C-RF-C04-16 
A7C-RF-C04-178 

A7C-RFG04-13 

A7C-RFG04-15 

A7C-RF-CO4-18B 
A7C-RFG04-19B 
A7C-RF-CO4-20B 
A7C-RF-(204-21 B 
A7C-RFG04-22B 
A7C-RFG04-23B 
A7C-RF-CO4-24B 
A7C-RF-C04-258 
A7C-RFG04-268 
A7C-RFG04-278 
A7C-RF-C04-288 

A7C-RF-CO4-30B 
A7C-RFG04-296 

A7C-RFC04-31 B 

Limit 
Units 
Conf. Level 

Test Procedure 
Sample Size 
Nondetects 
% Nondetects 
Est. Mean' 

Prob. > Limit 
Pass I Fail 

Radium-Zt 
0.628 - 
0.617 - 
0.651 - 
1.08 - 

0.935 - 
0.648 - 
2.03 - 
2.3 - 
1.74 - 

0.637 - 
1.62 - 

0.817 - 
0.966 - 
0.68 - 
1.15 - 
13.7 - 
1.26 - 

0.581 - 
0.527 - 
0.485 - 
0.615 - 
1.42 - 
2.9 - 

0.707 - 
0.836 - 
0.601 - 

8.78 
0.645 - 
0.725 - 
1.05 - 
2.21 - 
2.29 - 

1.7 

0.95 
13.7 
Yes 

: 0.01% (Lh 
Aedian (Sigr 

31 
0 

0% 
0.836 
1.150 

P W  

_ _  
Pass 

a posteriori Sample 19 
Size calculation Pass 

a posterion' Sample 11 
Size calculation Pass 
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APPENDIX B 

CERTIFICATION SAMPLES, ANALYTICAL RESULTS 
AND FINAL STATISTICAL TABLES 
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APPENDIX B 
STATISTICAL ABBREVIATIONS AND SYMBOLS 

The procedure used to determine if the data are to be assumed to be either normally distributed or 
lognormally distributed is outlined in Section G.2.3 of Appendix G to the SEP. The second paragraph 
under “Step 3: Perform the Shapiro-Wilk Test to evaluate if the data are normally or lognormally 
distributed” states that “If the Shapiro-Wilk Test indicates both normal and lognormal distributions fit the 
data, the distribution with the highest p-value will be used in the Student’s t-Test (Section G.2.2.2) to make 
the certification decision.” Therefore, the distribution testing procedure is not a matter of transforming the 
data and then testing for lognormality only when the normality assumption fails as the comment seems to 
imply. The method is to test both normality ,and lognormality and select the distribution that “best” fits the 
data as defined by the test yelding the higher p-value above a minimum acceptable value. The minimum 
acceptable p-value for acceptance of a distribution was set at 0.05. 

Abbreviations: 

W-Statistic Probability - Shapiro-Wilk probability of the “better” fit - either normal or lognormal 
(note: a value less than 0.05 indicates that neither normality nor lognormality could be accepted, but the 
highest p-value is still shown.) 

. t-Test (N) - indicates that the normal distribution is best fit to data with a p-value greater than or equal 
to 0.05. 

t-Test (LN) - indicates that the lognormal distribution is best fit to data with a p-value greater than or equal 
to 0.05. 

Sign Test - the Sign test was used because one of the following situations occurred: 
1. there were greater than 50 percent non-detects, 
2. between 15 and 50 percent non-detects and data not symmetrically distributed, 
3. less than 15 percent non-detects, but fails Shapiro-Wilk test for both normality and lognormality 

and data not symmetrically distributed. 

Wilcoxon SR - the Wilcoxon Signed Rank procedure was used because of one of the following situations: 
1. between 15 and 50 percent non-detects and data symmetrically distributed, 
2. less than 15 percent non-detects, but fails Shapiro-Wilk test for both normality and lognormality 

and data symmetrically distributed. 

Note: Data was considered to be “symmetrically distributed” if the Standardized Skewness had an, 
Absolute Value of less than or equal to 2.00 (Le., between -2.00 and 2.00). 

Number of NDs - number of non-detects. 

@ - maximum result was below the FRL indicating that no statistical result needed to be reported. 



APPENDIX B 
A7C-TTC02 

Uranium, Total 
2.15 J 
2.36 J 
3.3 J 

1.42 J 
1.05 U 
1.42 J 
1.98 J 
2.16 J 
2.84 - 
1.91 - 
2.29 J 
1.43 J 
2.85 J 
1.58 J 
1.54 J 
1.45 J 

2.55 - 

2.5 - 
4.24 - 
2.48 - 
1.46 J 
1.38 J 

3.1 U 
1.92 J 

0.986 J 
1.61 J 
2.34 - 
1.71 - 

2.15 - 

0.798 u 

1.98 J 
2.94 J 
o u  

82 
. m g M  

95% 
4.24 
No _ _  _ _  
34 
5 

15% _ -  _ _  
_ -  
_ -  

2.6 J 
1.9 J 
1.6 J 
2.2 J 
1.3 J 
1.3 J 
1.2 J 
1.6 J 
1.7 J 
1.4 J 
1.7 J 
1.3 J 
1.1 J 
1.6 J 
1.9 J 
3 J  

2.5 J 
2.5 J 
2 J  

2.7 J 
1.8 J 
1.8 J 
2.1 J 
1.9 J 
1,5 J 
1.7 J 
1.3 J 
1.5 J 
1.3 J 
2.3 J 
2 J  

2.3 J 

2900 

SAMPLEID I Radium-226 
A7C-TT-C02-1 I 0.560 - 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.5 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 

3.55 UJ 
3.6 U 
3.5 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
13 U 
3.5 u 
3.6 U 
3.5 u 
3.6 U 
3.6 U 
3.5 u 
3.5 u 
3.5 u 
3.6 U 

130 

A7C-TT-C02-2 
A7C-TT-CO2-3 
A7C-TT-C02-4 
A7C-TT-'202-5 
A7C-TT-C02-6 
A7C-TT-'202-7 
A7C-TT-C02-8 
A7C-TT-C02-9 
A7C-TT-C02-10 
A7C-TT-C02-11 
A7C-TT-C02-12 
A7C-TT-C02-13 
A7C-TT-COP-I 3-D 
A7C-TT-C02-14 
A7C-TT-C02-15 
A7C-TT-C02-16 
A7CTT-C02-17 
A7C-TT-C02-18 
A7C-TT-C02-19 
A7C-TT-C02-20 
A7C-TT-C02-21 
A7C-TT-C02-24 
A7C-TT-CO2-26A 
A7C-TT-CO2-30AB 
A7C-TT-C02-31 
A7C-TT-CO2-32B 
A7C-lT-CO2-33B 
A7C-TT-C02-348 
A7C-TT-CO2-35B 
A7C-TT-C02-366 
A7C-TT-CO2-376 
A7C-TT-CO2-38B 

0.545 - 
0.574 - 
0.667 - 
0.644 - 
0.619 - 
0.572 - 
0.507 - 
0.517 

0.904 - 
0.675 - 
0.526 - 
0.577 - 
0.618 - 
0.520 - 
0.491 - 
0.738 - 
0.738 - 
0.574 - 
0.579 - 
0.607 - 
1.069 - 
0.521 - 
0.64 - 
1.964 - 
0.532 - 
0.628 - 
0.615 - 
0.628 - 
0.681 - 
2.501 - 
0.697 - 
1.648 - 

Units 

Max. >= Limit I Yes 
W-statistic Prob. # I c 0.01% (LN) 
Test Procedure I Median (Signi 
Sample Size 34 
Nondetects 
% Nondetects 
Est. Mean' 
UCL 
Prob. > Limit 

0 
0% 

0.619 
0.667 - _  

PasslFail . I Pass 

Rad iu m-228 
0.322 - 
0.381 - 
0.392 - 
0.38 - 
0.349 - 
0.339 - 
0.352 - 
0.315 - 
0.346 - 
0.497 - 
0.412 - 
0.397 - 
0.369 - 
0.329 - 
0.365 - 
0.397 - 
0.438 - 
0.397 - 
0.324 - 
0.405 - 
0.402 - 
0.343 - 
0.427 - 

0.182 UJ 
0.366 - 
0.312 - 
0.358 - 
0.344 - 
0.338 - 
0.332 - 
0.388 - 
0.447 - 
0.513 - 

1.8 
pCilg 
95% 
0.513 

No 
_ -  
- _  
34 
1 

3% 
_ -  
_ -  
- _  _ _  

rhorium-228 
0.339 - 
0.38 - 
0.38 - 
0.383 - 
0.354 - 
0.337 - 
0.364 - 
0.32 - 
0.358 - 
0.477 - 
0.422 - 
0.391 - 
0.361 - 
0.322 - 
0.359 - 
0.397 - 
0.434 - 
0.391 - 
0.33 - 

0.396 - 
0.425 - 
0.351 - 
0.428 - 

0.182 UJ 
0.364 - 
0.324 - 
0.355 - 
0.351 - 
0.341 - 
0.329 - 
0.41 - 
0.451 - 
0.532 - 

1.7 
pCiIg 
95% 
0.532 

No _ _  
- -  
34 
1 

3% 
- _  
- -  
- -  _ _  

Thorium-232 
0.322 - 
0.381 - 
0.392 - 
0.38 - 
0.349 - 
0.339 - 
0.352 - 
0.315 - 
0.346 - 
0.497 - 
0.412 - 
0.397 - 
0.369 - 
0.329 - 
0.365 - 
0.397 - 
0.428 - 
0.397 - 
0.324 - 
0.405 - 
0.402 - 
0.343 - 
0.427 - 
0.37 UJ 
0.366 - 
0.312 - 
0.358 - 
0.344 - 
0.338 - 
0.332 - 
0.388 - 
0.447 - 
0.513 - 

1.5 
PcUg 
95% 
0.513 

No _ _  
_ _  
34 
1 

3% _ _  
_ -  
_ -  

- 
Lead-210 
0.875 J 
0.658 J 

o u  
0.833 J 
0.709 J 
1.01 J 
o u  

0.368 J 
0.857 J 
1.08 J 
o u  

0.542 J 
0.903 J 
0.688 J 
0.46 U 
0.772 J 
0.71 J 
0.846 J 
0.297 U 
0.643 J 
0.461 J 

1.1 J 
0.37 U 
0.771 J 
0.36 J 
0.828 J 
0.437 J 
0.715 J 
1.29 J 
o u  
o u  
o u  

38 
PC@ 
90% 
2.53 
No 

2.53 - 

_ _  _ _  
34 
10 

29% - _  _ _  _ _  _ _  - 

- 
9.3 - 
6.9 - 
9.3 - 
10.6 - 
6.6 - 
5.9 - 
5.3 - 
5.6 - 
6.4 - 
7.7 - 
6.3 - 
8.2 - 
5.9 - 
5.7 - 
7.5 - 
7.6 - 
7.3 - 
7.3 - 
7.5 - 
6.6 - 
8.2 J 
5.9 J 
3.6 J 
4.1 J 
4.3 - 
2.3 J 
9.2 J 
6.4 J 
5.1 J 
4.7 J 
10.4 - 
9.9 - 
7.2 - 

12 
mglkg 
90% 
10.6 
No 

- 

_ _  _ _  - 
34 
0 

0% 
- _  _ _  
- _  _ _  - 

Be Ilium Cobalt Lead ZFHG 
1 -  

0.94 - 
0.87 - 
0.96 - 
0.56 - 
0.54 - 
0.5 - 
0.9 - 
0.89 - 
0.68 - 
0.75 - 
0.68 - 
0.63 - 
0.87 - 
0.75 - 
1.1 - 
1.1 - 
1.1 - 

0.97 - 
1.3 - 

0.79 - 
0.52 J 
0.91 - 
0.58 - 
0.58 - 
0.77 - 
0.6 - 
0.61 - 
0.51 - 
0.84 J 
0.8 J 
0.89 J 

1.5 

6.5 J 
5.9 J 
6.2 J 
8.6 J 
4.8 J 
5.4 J 
5.3 J 
6.6 J 
6.7 J 
4.6 J 
6.1 J 
4.8; J 
4.2 J 
5.4 J 
6.2 J 
5.6 J 
6.7 J 
5.7 J 
4.8 J 
10.1 . 
5.1 J 
5.2 J 
4.1 J 
3.8 J 
6.2 J 
6.1 J 
5.6 J 
5.1 J 
5 J  

17.8 . 
7.8 J 
8.9 J 

740 
- 

6.7 J 
7.5 J 
6.9 J 
6.3 J 
5.9 J 
5.9 J 
5.6 J 
6.6 J 
7.3 J 
6.3 J 
7.3 J 
5.9 J 
5.6 J 
7.3 J 
8.5 J 
7 J  

6.7 J 
7 J  
7.5 J 
7.3 J 
10.9 J 
5.9 J 
4.2 J 
7.5 J 
4.9 J 
8.8 J 
7 J  

6.3 J 
5.8 J 
12.9 J 
8.7 J 
8.9 J 

400 
- 

flol bdenum Aroclor-125 
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A7C-RF-C03-2 
A7C-RF-C03-3 
A7C-RF-C03-4 
A7C-RF-C03-5 
A7C-RF-C03-6 
A7C-RF-C03-7 
A7C-RF-C03-8 
A7C-RF-C03-9 
A7C-RF-C03-10 
A7C-RF-C03-10-D 
A7C-RF-C03-11 
A7C-RF-C03-12 
A7C-RF-CO3-13A 
A7C-RF-C03-14 
A7C-RF-C03-15 
A7C-RF-C03-16 
A7GRF-C03-17 
A7C-RF-CO3-18B 
A7C-RF-CO3-19B 
A7C-RF-CO3-20B 
A7C-RF-C03-21 B 
A7C-RF-CO3-22B 
A7C-RF-CO3-23B 
A7C-RF-CO3-24BA 

Limit 
Units 
Conf. Level 
Max. Result 
Max. >= Limit 
IEiZKKiX- 
Test Procedure 
Sample Size 
Nondetects 
% Nondetects 
Est. Mean' 

Prob. > Limit 
Pass I Fail 

iadium-22( 
0.652 - 
0.811 - 
0.535 - 
0.526 - 
0.467 - 
0.625 - 
0.456 - 
0.399 - 
0.661 - 
0.555 - 
0.574 - 
0.525 - 
1.13 - 
0.57 - 
1.57 - 
1.45 - 
0.74 - 
0.541 - 
0.48 - 
0.564 - 
0.903 - 
2.83 - 
2.31 - 
0.661 - 
3.04 - 

1.7 
pCilg 

3.04 
Yes 

95% 

- -  
- -  
24 
0 

0% 
- _  
- -  
- -  
- -  

Radiumd2E 
0.286 - 
0.277 - 
0.237 - 
0.227 - 
0.234 - 
0.234 - 
0.236 - 
0.324 - 
0.306 - 
0.394 - 
0.33 - 
0.315 - 
0.349 - 
0.247 - 
0.384 - 
0.242 -. 
0.279 - 
0.354 - 
0.343 - 
0.332 - 
0.288 - 
0.311 - 
0.27 - 

0.287 - 
0.241 - 

1.8 
pCilg 
95% 

0.394 
No - -  
- -  
24 
0 

0% 
- -  
- -  
- -  
- -  

rhorium-2 
0.292 - 
0.282 - 
0.236 - 
0.203 - 
0.241 - 
0.256 - 
0.232 - 
0.336 - 
0.48 - 
0.392 - 
0.34 - 
0.316 - 
0.372 - 
0.255 - 
0.406 - 
0.238 - 
0.271 - 
0.38 - 
0.349 - 
0.335 - 
0.289 - 
0.323 - 
0.274 - 
0.294 - 
0.232 - 

Thorium-232 
0.286 - 
0.277 - 
0.237 - 
0.227 - 
0.234 - 
0.234 - 
0.236 - 
0.324 - 
0.306 - 
0.394 - 
0.33 - 

0.315 - 
0.349 - 
0.247 - 
0.384 - 
0.242 - 
0.279 - 
0.354 - 
0.343 - 
0.332 - 
0.288 - 
0.311 - 
0.27 - 

0.287 - 
0.241 - 

1.7 1.5 
pCilg pCilg 
95% 95% 
0 .48 0.394 
No No 

. - -  - -  
- -  - -  
24 24 
0 0 

0% 0% 
- -  - -  
- -  - _  
- -  - -  
- -  - -  

1.7 J 
1.85 J 

0.974 J 
0.943 U 
1.34 J 
1.01 - 

2 -  
2.25 J 
2.78 U 
1.7 J 

.2.1 - 
1.61 J 
1.46 J 
1.9 J 
1'.07 J 
2.12 J 
3.28 - 
1.81 - 
2.01 J 

1.26 U 
0.968 U 
1.45 J 
1.25 J 

2.16 - 

Beryllium 
0.53 - 
0.42 - 
0.16 J 
0.24 J 
0.24 J 
0.23 J 
0.25 J 
0.57 J 
0.49 - 
0.72 - 
0.68 - 
0.74 - 
0.74 - 
0.73 - 
0.58 - 
0.76 - 
0.4 - 
0.85 - 
0.7 - 
0.71 - 
0.55 - 
0.56 - 
0.74 - 
0.3 J 

0.27 NV 

1.5 
mgNl 
90% 
0 .85 
No 
- -  
- -  
24 
0 

0% _ -  
- -  
- -  
- -  

Cobalt 
4.2 J 
3.5 J 
2.3 J 
3.1 J 
7.3 J 
2.9 J 
2.6 J 
8.9 J 
4.1 J 
5.3 J 
5.4 J 
5 J  
7 J  

4.9 J 
5.2 J 
5.1 J 
4.5 J 
5.9 J 
10.7 J 
7.5 J 
6 J  

8.7 J 
6 J  

3.9 J 
3 NV 

740 
mg&l 
90% 
10.7 
No 

- 

- -  
- -  - 
24 
0 

0% - -  
- -  
_ -  
- -  - 

- 
Lead 

12.8 J 
3.7 J 
2.5 J 
3.6 J 
3.2 J 
3 J  

3.7 J 
7 J  

5.1 J 
6.8 J 
6.3 J, 
6.2 J 
5.7 J 
5.6 J 
6.6 J 
10.1 J 
4.8 J 
7 J  

6.4 J 
6.8 J 
4.5 J 
12 J 

10.1 J 
5.4 J 
'.8 NV 

400 
mgMl 
90% 
12.8 
No 

- 

- -  
_ -  - 
24 
0 

0% 
- -  
- -  
- -  
_ -  - 

dolybdenum 
1.9 J 
1.7 J 

0.67 U 
0.74 U 
0.72 U 
0.77 U 
0.68 U 
1.7 U 
2.2 J 
1.7 J 
1.6 J 
1.5 U 
1.8 J 
1.6 J 
2 J  

2.8 J 
2 J  

2.6 J 
1.6 U 
1.5 U 
1.5 J 
1.4 J 
3.2 J 
1.4 J 

3.6 NV 

,2900 
mglkg 
90% 
3.6 
No 

24 
9 

38% 
- -  
- -  
- _  
_ -  

4roclor-125r 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 

3.49 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.6 U 
3.5 u 
3.6 U 
3.5 u 

130 
u g M  
90% 

3.6 U 
No 
- -  
- -  
24 
24 

100% 
- _  
- -  
- -  
- -  
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SAMPLEID 
A7C-RF-C04-1 
A7C-RF-C04-2 
A7C-RF-C04-3 
A7C-RF-C04-4 
A7C-RF-C04-5 
A7C-RF-C04-6 
A7C-RF-C04-7 
A7C-RF-C04-7-D 
A7C-RF-C04-8 
A7C-RF-C04-9 
A7C-RF-C04-10 
A7C-RF-C04-11 
A7C-RF-CO4-I 2 
A7CRF-CO4-I 3 
A7C-RF-C04-14 
A7C-RF-CO4-15A 
A7C-RF-C04-16 
A7C-RF-C04-176 
A7C-RF-C04-186 
A7C-RF-C04-196 
A7C-RF-C04-208 
A7C-RF-C04-21 6 
A7C-RF-C04-226 
A7C-RF-C04-236 
A7C-RF-C04-246 
A7CRF-C04-256 
A7C-RF-CO4-26BA 
A7C-RF-C04-276 
A7C-RF-C04-286 
A7CRF-CO4-29B 
A7C-RF-C04-308 
A7C-RF-C04-31 6 

Radium-22f 
0.628 - 
0.617 - 
0.651 - 
1.080 - 
0.935 - 
0.648 - 
2.027 - 
2.301 - 
1.743 - 
0.637 - 
1.617 - 
0.966 - 
0.817 - 
0.680 - 
1.153 - 
0.687 - 
1.259 - 
0.581 - 
0.527 - 
0.485 - 
0.615 - 
1.416 - 
2.901 - 
0.707 - 
0.836 - 
0.601 - 
1.12 - 

0.645 - 
0.725 - 
1.05 - 
2.21 - 
2.29 - 

Limit 1.7 
Units pCi/g 
Conf. Level I 95% 
Max. Result I 2.901 
Max. >= Limit I Yes 
W-statistic Prob. # I - -  
Test Procedure - _  
Samole Size 31 

I 
Nondetects 
% Nondetects 
Est. Mean' 

Prob. > Limit 
Pass I Fail 

qadium-228 
0.363 - 
0.371 - 
0.462 - 
0.361 - 
0.43 - 
0.229 - 
0.389 - 
0.465 - 
0.473 - 
0.402 - 
0.419 - 
0.39 - 

0.377 - 
0.203 - 
0.262 - 
0.393 - 
0.335 

0.535 - 
0.404 - 
0.342 - 
0.471 - 
0.442 

0.383 - 
0.348 - 
0.399 - 
0.427 - 
0.386 - 
0.222 - 
0.357 - 
0.392 - 
0.354 - 
0.341 - 

1.8 
PC'Q 
95% 
0.535 

No _ _  _ _  
31 
0 

0% 
_ -  
- -  
- -  
_ -  

rhorium-22E 
0.377 - 
0.36 - 

0.461 - 
0.362 - 
0.431 - 
0.243 - 
0.384 - 
0.474 - 
0.483 - 
0.416 - 
0.435 - 
0.416 - 
0.389 - 
0.213 - 
0.263 - 
0.397 - 
0.351 - 
0.517 - 
0.406 - 
0.341 - 
0.476 - 
0.434 

0.372 - 
0.352 - 
0.403 - 
0.43 - 
0.378 - 
0.219 - 
0.364 - 
0.39 - 
0.341 - 
0.326 - 

1.7 

95% 
0.517 

No 

PC'dCl 

_ -  _ _  
31 
0 

0% 
- -  
_ -  
_ -  
_ -  

Thorium-232 
0.363 - 
0.371 - 
0.462 - 
0.361 - 
0.43 - 
0.229 - 
0.389 - 
0.465 - 
0.473 - 
0.402 - 
0.419 - 
0.39 - 
0.377 - 
0.203 - 
0.262 - 
0.393 - 
0.335 - 
0.535 - 
0.404 - 
0.342 - 
0.471 - 
0.442 

0.383 - 
0.348 - 
0.399 - 
0.427 - 
0.386 - 
0.222 - 
0.357 - 
0.392 - 
0.354 - 
0.341 - 

1.5 
Pc ig 
95% 
0.535 

No 
_ -  
- -  

Uranium, Total 
0.866 U 
1.48 J 

0.862 U 
1.63 J 
2.87 - 
0.52 U 
2.21 - 
1.35 U 
2.59 - 
3.28 - 
2.73 J 
2.4 J 
2.25 - 
2.03 J 
0.11 u 
2.4 - 

0.806 U 
2.07 - 
o u  

1.79 - 
2.35 J 
2.6 - 
3.35 - 
2.9 - 

1.19 u 
2.73 - 
2.42 - 
3.04 - 
2.38 - 
1.31 J 
1.46 J 
2.25 - 

82 

95% 
3.35 
No 

mgMl 

- -  _ _  
31 
7 

23% 
- _  
- -  
- _  

. - _  

5.4 J 1.5 J 
7 J 2.4 J 

6.8 J 2.7 J 
6.4 J 1.9 J 
4.4 J 1.6 J 
6.9 J 2.3 J 
7.5 J 3.1 J 
7.8 J 4.5 J 
5.6 J 2 J 
7.9 J 2.5 J 
6.2 J 1.6 J 
7.2 J 7.5 J 
3.8 J 1.9 J 
4.8 J 5.5 J 
6.3 J 1.8 J 
6.2 J 2.4 J 
9.5 J 1.9 J 
7.7 J 2 J 
4.6 J 1.4 U 
7.9 J 1.8 J 
16.8 J 2.1 J 
7.6 J 1.3 U 
6.8 J 1.6 J 
7.3 J 2 J 
5.7 J 1.5 J 
9.7 J 2 J 
7.1 J 1.9 U 
6.9 J 1.5 U 
8.7 J 2.1 J 
14.6 J 2.8 J 
10.1 J 2.3 J 

400 2900 

90% 90% 

\roclor-l254 
17.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.6 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.7 u 
3.6 U 
3.6 U 
3.5 u 
3.6 U 
3.5 u 
3.5 u 
3.6 U 
3.6 U 
3.6 U 
3.4 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 

130 

90% 
17.5 
No _ _  
- -  
31 
31 

100% 
_ -  
_ _  _ _  

. - -  



APPENDIX B 
A7C-RFG04 

Beryllium 
1.1 - 

0.79 - 
0.95 - 

1 -  
0.88 - 
0.42 - 
0.77 - 
0.84 - 
0.92 - 
1.1 - 
1.1 - 

0.81 - 
0.8 - 
0.56 - 
0.53 - 
0.77 - 
0.67 - 
1.3 - 

0.86 - 
0.62 - 
0.95 - 

1 - 
0.73 - 
0.92 - 
0.9 - 
0.8 - 
0.7 - 

0.74 - 
0.82 - 
1.1 - 

0.95 r 

1.2 - 

1.3 

A7C-RF-C04-2 
A7C-RF-C04-3 
A7C-RF-C04-4 
A7C-RF-C04-5 
A7C-RF-C04-6 
A7C-RF-C04-7 
A7C-RF-C04-7-D 
A7C-RF-C04-8 
A7C-RF-C04-9 
A7C-RF-CO4-10 
A7C-RF-C04-11 
A7C-RF-C04-12 
A7C-RF-C04-13 
A7C-RF-C04-14 
A7C-RF-CO4-15A 
A7C-RF-C04-16 
A7C-RF-C04-178 
A7C-RF-CO4-18B 
A7C-RF-C04-198 
A7C-RF-C04-208 
A7C-RF-C04-21 B 
A7C-RF-C04-228 
A7C-RF-CO4-23B 
A7C-RF-CO4-24B 
A7C-RF-CO4-25B 
A7C-RF-CO4-26BA 
A7C-RF-CO4-27B 
A7C-RF-C04-288 
A7C-RF-CO4-29B 
A7C-RF-CO4-30B 
A7C-RF-C04-31 B 

Cobal 
6.9 J 
5.6 J 
5.5 J 
6 J  

5.6 J 
4.5 J 
6.4 J 
5.1 J 
6 J 

6.5 J 
6.8 J 
5.9 J 
5.4 J 
4.6 J 
3.9 J 
4.8 J 
5.2 J 
8.8 J 
5.5 J 
4.9 J 
7.8 J 
14.3 

5 J 
5.7 J 
4.9 J 

6.1 J 
'3.6 J 

8.6 J 
12.2 . 
6.1 J 
6.1 J 
14.6 . 

740 

Radium-221 
0.628 - 
0.617 - 
0.651 - 
1.080 - 
0.935 - 
0.648 - 
2.027 - 
2.301 - 
1.743 - 
0.637 - 
1.617 - 
0.966 - 
0.817 - 
0.680 - 
1.153 - 
0.687 - 
1.259 - 
0.581 - 
0.527 - 
0.485 - 
0.615 - 
1.416 - 
2.901 - 
0.707 - 
0.836 - 
0.601 - 
1.12 - 

0.645 - 
0.725 - 
1.05 - 
2.21 - 
2.29 - 

Limit 1.7 
Units DCila 
Conf. Level I '95% 
Max. Result I 2.901 
Max. >= Limit I Yes 
W-statistic Prob. # I _ _  
Test Procedure 

Nondetects 
% Nondetects 
Est. Mean' _ _  
UCL _ _  
Prob. > Limit - _  
Pass I Fail _ _  

2adium-22@ 
0.363 - 
0.371 - 
0.462 - 
0.361 - 
0.43 - 
0.229 - 
0.389 - 
0.465 - 
0.473 - 
0.402 - 
0.419 - 
0.39 - 

0.377 - 
0.203 - 
0.262 - 
0.393 - 
0.335 

0.535 - 
0.404 - 
0.342 - 
0.471 - 
0.442 

0.383 - 
0.348 - 
0.399 - 
0.427 - 
0.386 - , 

0.222 - 
0.357 - 
0.392 - 
0.354 - 
0.341 - 

1.8 
pCiIg 
95% 
0.535 

No _ -  _ _  
31 
0 

0% _ _  
- -  
_ -  _ _  

- 
rhorium-2 

0.377 - 
0.36 - 

0.461 - 
0.362 - 
0.431 - 
0.243 - 
0.384 - 
0.474 - 
0.483 - 
0.416 - 
0.435 - 
0.416 - 
0.389 - 
0.213 - 
0.263 - 
0.397 - 
0.351 - 
0.517 - 
0.406 - 
0.341 - 
0.476 - 
0.434 

0.372 - 
0.352 - 
0.403 - 
0.43 - 
0.378 - 
0.219 - 
0.364 - 
0.39 - 
0.341 .- 
0.326 - 

Thorium-232 
0.363 - 
0.371 - 
0.462 - 
0.361 - 
0.43 - 
0.229 - 
0.389 - 
0.465 - 
0.473 - 
0.402 - 
0.419 - 
0.39 - 
0.377 - 
0.203 - 
0.262 - 
0.393 - 
0.335 - 
0.535 - 
0.404 - 
0.342 - 
0.471 - 
0.442 

0.383 - 
0.348 - 
0.399 - 
0.427 - 
0.386 - 
0.222 - 
0.357 - 
0.392 - 
0.354 - 
0.341 - 

I 
1.7 1.5 

pCilg 
95% 95% 

Uranium, To1 
0.866 U 
1.48 J 

0.862 U 
1.63 J 
2.87 - 

,052 U 
2.21 - 
1.35 U 
2.59 - 
3.28 - 
2.73 J 
2.4 J 
2.25 - 
2.03 J 
0.11 u 
2.4 - 

0.806 U 
2.07 - 
o u  

1.79 - 
2.35 J 
2.6 - 

'3.35 - 
2.9 - 

1.19 u 
2.73 - 
2.42 - 
3.04 - 
2.38 - 
1.31 J 
1.46 J 
2.25 - 

Lead-21 I 
o u  
o u  
o u  
o u  
o u  

1.15 U 
0.856 U 
2.36 - 
o u  
o u  
o u  

6.34 J 
o u  
o u  

2.88 J 
0.708 J 

o u  
0.43 J 
o u  

0.352 J 
2.14 U 
1.79 -0 
3.75 - 

0.434 U 
0.542 J 
0.806 J 
1.17 - 
3.43 u 

0.449 U 
2.96 U 
4.88 U 
2.18 - 

38 
pCilg 
90% 
6.34 
No _ _  _ _  
31 
16' 

52% 
- _  _ _  _ _  _ _  

ksenic 
5.2 - 
4.1 - 
6.2 - 
5.6 - 
5.2 - 
4.2 - 
4.8 - 
4.7 - 
6.4 - 
5.2 - 
5.7 - 
4.8 - 
5.9 - 
4.9 - 
4.9 - 
4.6 J 
6.9 - 
5.6 - 
5.4 - 
3.7 - 
5.7 - 
4.1 - 
3.1 - 
5.3 - 
5.4 - 
3.9 - 
6.1 - 
4.8 - 
3.8 - 
7 5  

6.3 J 
6 J  

12 
m g h  
90% 

7 
No 

- 

_ _  
- _  - 
31 
0 

0% _ _  
- -  
- _  _ _  - 

5.4 J 
7 J  

6.8 J 
6.4 J 
4.4 J 
6.9 J 
7.5 J 
7.8 J 
5.6 J 
7.9 J 
6.2 J 
7.2 J 
3.8 J 
4.8 J 
6.3 J 
6.2 J 
9.5 J 
7.7 J 
4.6 J 
7.9 J 
16.8 . 
7.6 J 
6.8 J 
7.3 J 
5.7 J 
9.7 J 
7.1 J 
6.9 J 
8.7 J 
14.6 . 
10.1 . 

1.5 J 
2.4 J 
2.7 J 
1.9 J 
1.6 J 
2.3 J 
3.1 J 
4.5 J 
2 J  

2.5 J 
1.6 J 
7.5 J 
1.9 J 
5.5 J 
1.8 J 
2.4 J 
1.9 J 
2 J  

1.4 U 
1.8 J 
2.1 J 
1.3 U 
1.6 J 
2 J  

1.5 J 
2 J  

1.9 u 
1.5 U 
2.1 J 
2.8 J 
2.3 J 

400 2900 
rnglkg mglkg 
90% 90% 
16.8 7.5 
No No _ _  
_ -  
31 31 
0 4 

0% 13% _ _  _ -  _ _  - -  
_ -  _ -  _ _  _ -  

koclor-1251 
17.5 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.6 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.7 u 
3.6 U 
3.6 U 
3.5 u 
3.6 U 
3.5 u 
3.5 u 
3.6 U 
3.6 U 
3.6 U 
3.4 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 

130 
wlkg 
90% 
17.5 
No _ _  _ _  
31 
31 

100% _ _  _ _  _ _  _ _  
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APPENDIX C 
ALPHNBETA SURVEYS OF CONCRETE STRUCTURES 

C. 1 Background Information for A lphae ta  Scans 
Millenium Services, Inc. performed alphaheta scans of all concrete structures that went through the 
certification process. Figures C-1 through C-3 show the concrete structures that were certified, and each 
structure is cross-referenced to the survey files that contain the surface-activity charts and results. The 
survey files for each structure follow each figure. A data quality review (Attachment C-1) was performed 
for all the surveys to ensure the scanning systems performed within specifications prior to and after each 
survey. 

Surveys were performed using gas-flow proportional detectors (1 80 cm by 10 cm in area) in dynamic and 
static operational modes. The dynamic mode was performed by moving the detector across the surface at a 
nominal speed of 10 c d s  and collecting a spectrum every second, and this was the primary survey method 
used on the concrete surfaces. A static mode was performed by placing the detector on the concrete 
surface and collecting counts over a period of 4 seconds. Static counts were needed to cover walls and 
surfaces that were not accessible to the larger equipment configuration needed to perform the dynamic 
surveys. Dynamic surveys are referred to as trap mode in the data quality review (Attachment C-l), and 
the detectors are identified as T-180 in the survey files. A static survey is referred to as a comer mode of 
operation, and this configuration is identified as C-180. Decay events collected by the detectors are 
processed through proprietary software and results are presented as a color-pixel map, a cumulative 
frequency distribution (CFD) of the data, and a summary table of the three 100 cm2 areas that contain the 
highest activity dpm per 100 cm2). 

The color-pixel map of the surveyed surface, with the origin (0,O) located in the southwest comer of the 
survey, contains 100 cm2 areas plotted on a square meter gnd to create a pixel map of surface activity. 
Every figure in this appendix has one or more survey reports attached to the figure, and a pixel map is 
contained in every survey report. For the pixel map in the survey report following Figure C-1 , the TTA 
Building Pad, the black areas on the map represents a lack of measurements from the survey due to 
structural obstacles and depressions, and this applies to all other pixel maps that contain black area. The 
pixel image is auto-scaled to show the maximum value as white and the minimum value as dark brown. 
The white, yellow and reddish-orange areas on the TTA map are indicative of alphabeta contamination on 
the surface of the concrete. Reddish brown to dark brown areas represent homogenous background for 
concrete. 

The CFD plots show the activity (dpm) for each 100 m2 value in the survey, which results in a large 
sample population (N) for each survey. When the sample points are ranked and plotted against a percentile 
scale, sample points below the 90 percentile line lie along a straight line, indicating the data are normally 
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distributed (refer to the CFD plot for the TTA Building Pad surveys [TPOO102A, TP00202A, TP00302A, 
TP00402A, TP00502A and TP00602A1, presented after Figure C-1). However, data points above the 
90 percentile line indicate contamination, as they fall along a different slope. As most of the data fall in 
the normal distribution below the 90 percentile line, the mean and the median (0.5 percentile) are 
approximately equal. Additionally, the large number of sample points (N) result in the 95 percent UCL 
of the mean lyng very close to the mean (95 percent UCL = mean + t*s/dN; where t is the student’s 
t statistic, s is the standard deviation and N is the sample size). This is shown by the intersection of the 
95 percent UCL line with the sample trend at the 0.5 percentile line. For the TTA Building pad survey, the 
0.9 percentile line indicates that 90 percent of the samples have a value less than 6,000 dpd100 cm2. 

A summary table of the three highest 100 cm2 locations is provided with each survey. When more than 
one survey is performed on the concrete structure, all summary tables are reviewed to select the three 
highest locations for the concrete pad. For example, if there are three surveys for a structure, the three 
summary tables will contain a total of nine 100 cm2 locations, and the top three of these nine are selected 
as the bias sample locations. 

As there are two different configurations for the detectors (trap or comer), and the dynamic (trap) vs. static 
(comer) modes are unique with respect to operational parameters, the 95 percent UCL and 0.5 percentile 
(median value) are different for each configuration when background activity levels are measured. 
However, if contamination is present on the concrete surface, all detector configurations will detect 
approximately the same activity level. Background values for the comer mode will be less than the trap 
mode, as there is less uncertainty in the counts recorded for the comer detector due to the longer counting 
time and static measurement geometry (see comer survey reports TP00702A and TP00802A for the TTA 
Building Pad, following Figure C-1). The highest background levels are recorded when the detector is run 
in the trap mode, as the movement of the detector over the surface is not uniform at all times, and this 
results in some areas having very few counts and others more counts (i.e., higher variability in the data set) 
relative to those areas where there is uniform motion (see trap surveys TP00102A, TP00202A, TP00302A, 
TP00402A, TP00502A and TP00602A for the TTA Building Pad, following Figure C-1, and compare this 
CFD to the CFD for the comer surveys noted above). On the low end of the CFD for the trap surveys 
identified above, zero counts are recorded for less than 1 percent of the data set, due to the relatively fast 
scanning speed. Additionally, the wave pattern at low activities is caused by duplicate counting results for 
many sample points, and this pattern is typical of clean concrete surveyed at 10 c d s .  The trend could be 
smoothed out at the low end by surveyng at a slower speed (ie., increasing the counting time per unit 
area). Note that the low-end trend for the comer mode CFD cited above is smooth, due to a longer 
counting time. 
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C.2 Survey Results 
Figure C-1 cross references the alphaheta concrete surveys that were performed on the TTA Building slab. 
Trap and comer modes were used to survey the structures. Significant contamination was found on survey 
TP00102A, and smaller areas of contamination were identified on surveys TP00202A and TP00302A. 
These areas were remediated using hand-held scarification tools until the surveys recorded less than 
70,000 dpd100 cm’. Biased samples were then collected of the three highest activity areas on the pad. 
Sample results in Appendix B demonstrate that the remediation of the concrete surface was successful, and 
this pad passed the certification process for all radionuclides. 

Figure C-2 cross references the alphaheta concrete surveys that were performed for CU 03 on the 
Remediation Facility Building slab (noted as CU B in the summary survey report). Trap and comer modes 
were used to survey the structures. Significant contamination was found in survey unit RP00302A, 
RP00502B and R P O  1202A. Contaminated surfaces were removed using a hoe ram and radiological 
technicians performed beta-gamma scans with hand held detectors to verify that the contaminated surfaces 
were removed (Attachment C-2). Biased samples were then collected from the three highest activity areas 
in the CU. Sample results in Appendix B demonstrate that the remediation of the concrete surface was 
successful, and this CU passed the certification process for all radionuclides. 

Figure C-3 cross references the alphaheta concrete surveys that were performed for CU 04 on the 
Remediation Facility Building slab (noted as CU A in the summary survey report). Trap and comer modes 
were used to survey the structures. Significant contamination was found in survey units R P O O  102A, 
RP00402B, RP00602A, RP00902A, RP01002A and RP01102A. Contaminated surfaces were removed 
using a hoe ram and radiological technicians performed beta-gamma scans with hand held detectors on 
approximately one-half of the remediated area to verify that the contaminated surfaces were removed 
(Attachment C-2). The entire scabbled area could not be surveyed due to standing water on low areas of 
the pad. After performing the beta-gamma scans, biased samples were collected from the three highest 
activity areas in the CU. Sample results in Appendix B demonstrate that the remediation of the concrete 
surface was successful, and this CU passed the certification process for all radionuclides. 
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Survey Report 

. (1380,220)/ -______ (425,30)1 

.. . .. . (1 290,143 _- __ (70,130)/ 

TTA Pad 

Surveys of the TTA Pad were performed using the Surface Contamination Monitor 
(SCM). The objective of the surveys was to identify the three highest locations of 
radioactivity on the pad for subsequent core sampling. Surveys were conducted with the 
survey instrumentation operating in the alpha + beta mode. The attached survey reports 
provide the results of those surveys. 

Survey reports TP00102A, TP00202A, TP00302A, TP00402A, TP00502A and 
TP00602A are the result of the SCM operating in the rolling mode. The survey was 
performed at a dynamic speed of 4 in./sec. Figure 1 provides spatially correlated results 
from surveys TP00102A through TP00402A "quilted" into one image, with the (0,O) 
point representing the southwest corner of the survey area. Initial survey of TP00102A, 
TP00202A, and TP00402A identified areas of high contamination. Those areas were 
remediated, and the localized areas were resurveyed. Post decontamination survey strips 
were overlaid on the initial surveys to create the final post-decontamination report. 
Details are documented in the Survey Record Forms for those surveys. Surveys 
TP00502A and TP 00602A are not included in Figure 1. Neither survey was 
geometrically stitched due to the diverse areas involved, but neither survey identified 
localized contamination levels in the range identified in surveys TPOO 102A through 
TP00402A. Figure 2 provides a Cumulative Frequency Distribution Plot (CFD) of the 
data from surveys TP00102A through TP00402A. The CFD is indicative of many areas, 
approximately 1 to 2 % of the pad, that are indicative of radioactivity above the normal 
distribution of concrete background radioactivity. 

Survey reports TP00702A and TP00802A is the result of the SCM operating in the corner 
mode, used to survey those areas that are not accessible to the SCM in the rolling mode. 
The survey was performed with a static measurement time of 4 seconds. The surveys are 
not geometrically stitched, however specific areas of elevated surface activity can be 
traced field location by use of the maps included in the Survey Record Forms. Activity 
levels found in these surveys did not challenge those identified in the rolling surveys 
performed and documented in TP00102A through TP00402A. The locations of the three 
highest readings obtained on the 'ITA Pad are identified in the table below. 

TTAPad R e v 0  1 
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Fernald Closure Project 

Survey Report 

Remediation Facility Pad 

Surveys of the Remediation Facility Pad were performed using the Surface Contamination 
Monitor (SCM). The objective of the surveys was to identify the three highest locations of 
radioactivity on the pad for subsequent core sampling. Surveys were conducted with the survey 
instrumentation operating in the alpha + beta mode. The attached survey reports provide the 
results of those surveys. 

Survey reports RPOO 102A, RP00202A, RP00302A; RP00402A, RP00502B, RP00602A, 
RP00702A, RP00802A, RP00902A, RPO1202A, RPO1302A and RPO1402A are the result of 
the SCM operating in the rolling mode. The survey was performed at a dynamic speed of 
4 in./sec. The surveys identified numerous areas of surface contamination above levels that, 
based on experience, were highly likely to exceed the volumetric acceptance criteria. Areas 
above the limit (70,000 dpd100 cm2) were remediated and subsequently surveyed with hand 
held instrumentation due to the surface profile left following remediation. 

The Remediation Facility Pad is broken down into 2 areas consistent with the certification area 
demarcation. Figure 1 provides spatially correlated results from five of the surveys 
@WOO 102A, RP00402A, RP00602A, RP00802A and RP00902A) “quilted” into one image, 
with the (0,O) point representing the southwest corner of the survey area. The area is referred to 
as Certification Unit A for the SCM survey only. The actual certification unit is identified in 
Fluor Fernald documents. Figure 2 provides a Cumulative Frequency Distribution plot of the 
data from all five surveys. The plot represents a large number of measurements that are not 
with the normal distribution of clean concrete. 

Figure 3 provides spatially correlated results from seven of the surveys (RP00202A, 
RP00302A, RP00502B, RP00702A, RPO1202A, RP01302 and RP01402A) “quilted” into one 
image, with the (0,O) point representing the southwest corner of the survey area. The area is 
referred to as Certification Unit B for the SCM survey only. The actual certification unit is 
identified in Fluor Fernald documents. Survey RP00502B is a re-survey of the area. Detector 
problems were noted during the performance of RP00502A and the survey was repeated. 
Figure 4 provides a Cumulative Frequency Distribution plot of the data from all five surveys. 
The plot represents a large number of measurements that are not with the normal distribution of 
clean concrete. 

Survey report RP01002A and RP01102A are the result of the SCM operating in the corner 
mode, used to survey those areas that are not accessible to the SCM in the rolling mode. The 
surveys were performed with a static measurement time of 4 seconds. The results presented in 
Figure 5 and 7 are not spatially correlated to field acquisitions, but each data point can be 
correlated via maps included in the field survey reports if necessary. Figures 6 and 8 provide 
Cumulative Frequency Distribution plots of the data from the two surveys. The plots represent 
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a large number of measurements that are not with the normal distribution of clean concrete. 
The surveys identified numerous areas of surface contamination above levels that, based on 
experience, were highly likely to exceed the volumetric acceptance criteria. Areas above the 
limit (70,000 dpd100 cm2) were remediated and subsequently surveyed with hand held 
instrumentation due to the surface profile left following remediation. 

For each certification unit, locations with the three highest readings not within those area being 
remediated were identified for sampling. The areas were chosen to represent three different 
areas by omitting 100 cm2 areas that were immediately adjacent to a spot already chosen. 

The locations of the three highest readings obtained on the Remediation Facility Pad for each 
of the certification units are identified in the table below. 

Certification Area A 

Figure 1 
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Fernald Closure Project 

Survey Report 

Remediation Facility Pad 

Surveys of the Remediation Facility Pad were performed using the Surface Contamination 
Monitor (SCM). The objective of the surveys was to identify the three highest locations of 
radioactivity on the pad for subsequent core sampling. Surveys were conducted with the survey 
instrumentation operating in the alpha + beta mode. The attached survey reports provide the 
results of those surveys. 

Survey reports RP00102A, RP00202A, RP00302A; RP00402A, RP00502B, RP00602A, 
RP00702A, RP00802A, RP00902A, RPO1202A, RPO1302A and RP01402A are the result of 
the SCM operating in the rolling mode. The survey was performed at a dynamic speed of 
4 in./sec. The surveys identified numerous areas of surface contamination above levels that, 
based on experience, were highly likely to exceed the volumetric acceptance criteria. Areas 
above the limit (70,000 dpd100 cm2) were remediated and subsequently surveyed with hand 
held instrumentation due to the surface profile left following remediation. 

The Remediation Facility Pad is broken down into 2 areas consistent with the certification area 
demarcation. Figure 1 provides spatially correlated results from five of the surveys 
(RPOO 102A, RP00402A, RP00602A, RP00802A and RP00902A) "quilted" into one image, 
with the (0,O) point representing the southwest corner of the survey area. The area is referred to 
as Certification Unit A for the SCM survey only. The actual certification unit is identified in 
Fluor Fernald documents. Figure 2 provides a Cumulative Frequency Distribution plot of the 
data from all five surveys. The plot represents a large number of measurements that are not 
with the normal distribution of clean concrete. 

Figure 3 provides spatially correlated results from seven of the surveys (RP00202A, 
RP00302A, RP00502B, RP00702A, RPO1202A, RP01302 and RPO1402A) "quilted" into one 
image, with the (0,O) point representing the southwest comer of the survey area. The area is 
referred to as Certification Unit B for the SCM survey only. The actual certification unit is 
identified in Fluor Fernald documents. Survey RP00502B is a re-survey of the area. Detector 
problems were noted during the performance of RP00502A and the survey was repeated. 
Figure 4 provides a Cumulative Frequency Distribution plot of the data from all five surveys. 
The plot represents a large number of measurements that are not with the normal distribution of 
clean concrete. 

Survey report RPO1002A and RP01102A are the result of the SCM operating in the corner 
mode, used to survey those areas that are not accessible to the SCM in the rolling mode. The 
surveys were performed with a static measurement time of 4 seconds. The results presented in 
Figure 5 and 7 are not spatially correlated to field acquisitions, but each data point can be 
correlated via maps included in the field survey reports if necessary. Figures 6 and 8 provide 
Cumulative Frequency Distribution plots of the data from the two surveys. The plots represent 
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a large number of measurements that are not with the normal distribution of clean concrete. 
The surveys identified numerous areas of surface contamination above levels that, based on 
experience, were highly likely to exceed the volumetric acceptance criteria. Areas above the 
limit (70,000 dpd100 cm2) were remediated and subsequently surveyed with hand held 
instrumentation due to the surface profile left following remediation. 

For each certification unit, locations with the three highest readings not within those area being 
remediated were identified for sampling. The areas were chosen to represent three different 
areas by omitting 100 cm2 areas that were immediately adjacent to a spot already chosen. 

The locations of the three highest readings obtained on the Remediation Facility Pad for each 
of the certification units are identified in the table below. 

Certification Area A 

Certification Area B 
Grid Location on 1 

! 

i 

i 

Survey j /  Value /I 
- j 

dpd100cm ____._._. Figure - - 3 --. I 
RP00502B i 69,739 (1,151 I 

RP01302A 1 68,068 (25,131 .- I 

-. RPO1202A i 67,059 I -. (4,26).-..-.i 
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Attachment C.1 

Data Quality Review Summary 



Fernald Closure Project 

Surface Contamination Monitor Survey 

Data Quality Review for Surveys Performed 
March 21,2006 through October 5,2006 

Surveys were performed on various concrete surfaces at the Fernald Closure Project 
during the period March 21,2006 through October 5,2006. Several mobilizations 
occurred during the period to support project schedules and availability of the concrete 
pads. The objective of the surveys was to determine if areas of radioactivity existed that 
were distinguishable form natural activity normally distributed throughout the concrete, 
and to identify the location of the 3’highest surface activity values for sampling, analysis 
and comparison to volumetric end point criteria. 

Quality control requirements for surveys performed with the Surface Contamination 
Monitor (SCM) with data processed by the Survey Information Management system 
(SIMS) are defined in procedure SCM III OR-007. Initial set-up of the SCM included 
verification of the alpha + beta voltage plateau, performed prior to mobilization to the 
Femald site. Those voltage plateaus are included as an attachment to this review. Source 
Response checks (SRC) are performed at the start of each day for each SCM and detector 
type used that day. Performance based checks (PBC) are performed at the beginning and 
end of each shift and at least once every 4 hours of operation for each SCM and detector 
type used. PBCs are performed in the same functional mode as the surveys that they are 
supporting. 

For (SCWSIMS) surveys performed at the Fernald Closure Project during the period 
March 21,2006 through October 5,2006, a single SCM was used (Manufacturer’s ID# 
SCM 5). System efficiency determinations and all SRC and PBC results were based on 
the use of a single source. The source is a 10 cm by 10 cm plated Cs-137 source, ID FY- 
865. A copy of the NIST certification for the source is attached. Since the objective of the 
survey was to identify the highest recoded values, the choice of isotope for efficiency 
determination was not a critical factor. A Cs-137 source was chosen due a mid range beta 
particle emission. 

Three SCM operational modes were employed during these surveys. The primary SCM 
operational mode was the Trap Mode (T-180). The trap mode was employed with the 
rolling speed set at 4 “/sec. The trap mode was used extensively on horizontal pads. A 
second operational mode, the recount mode, was used in areas that were potentially 
affected by radioactive sources in the vicinity. The recount mode employs a second 
detector, identical to the lead detector, but with a shield over the face of the detector. 

Data Quality Review Rev 0 1 



The second, or recount detector will only be impacted by ambient gamma radiation, 
whle the primary detector with respond to both ambient gamma radiation and particles 
emitted from the surface. 

The third SCM operational mode, comer mode (C-l80), was used in areas that were not 
accessible to the recount mode. These areas include wall and bottom surfaces of pits, and 
troughs, adjacent to obstructions, as well as the outer edge of the pads. PBCs are 
performed with the SCM system operating in the mode that is used for the actual survey. 
Therefore, three sets of PBC data are generated. 

For each mode, control charts are established that identify the mean value and standard 
deviation (a) of at least 25 measurements of the source. A minimum of 3 measurements 
are obtained during field PBCs. A PBC is determined to have failed if 2 measurements 
exceed the 5 20 value or 1 measurement exceeds 
evaluation of the data obtained during the interval covered by the PBC. Other means can 
be employed to determine if the SCM system was performing normally (ex. normal CFD 
for clean concrete based on other recent concrete surveys completed). If normal 
performance of the SCM during the interval cannot be verified , surveys are invalid and 
must be repeated. 

30.  Failure of a PBC requires 

Evaluation 

All SRCs performed for each mode within the bounds of this survey were within the 
20% requirements of the procedure. Copies of the SRC records are provided separately. 

Recount Mode PBCs 

The PBC chart for the R- 180, are include as attachment 1. The bottom scale of the PBC 
chart indicates the sequential number of PBCs performed. Attachment 2 correlates the 
PBC sequential number with the date of performance. All PBCs performed met the 
acceptance criteria. The recount mode was used during the period March through June. 
Subsequent surveys did not require the use of the recount mode. 

Trap Mode PBCs 

The PBC chart for the T-180, are include as attachment 3. The bottom scale of the PBC 
chart indicates the sequential number of PBCs performed. Attachment 4 correlates the 
PBC sequential number with the date of performance. The trap mode PBCs satisfied the 
acceptance criteria, except as discussed below: 

1. T-180 PBC results on April 1,2006, close out PBC #61, #62, and #63 failed low 
Subsequent adjustments to the detector carriage resolved the problem. 

Data Quality Review Rev 0 2 



Measurements #61, #62 and #63 bounded survey SP20202. The survey was 
repeated with acceptable bounding PBCs. 

2. T-180 PBC result on September 25,2006, PBC #262 and #263, include only 2 
measurements. The PBC performance was stopped after 2 measurements due to 
suspected equipment problems and high localized surface contamination. The data 
was evaluated and the PBCs accepted based on: 

a. Both PBC #262 and #263 were within 20, and 
b. Survey data obtained prior to the PBC was considered normal for the 

concrete pad being surveyed (i.e. mean value consistent with other 
concrete surveys) 

Corner Mode PBCs 

The PBC chart for the C-180, are include as attachment 5. The bottom scale of the PBC 
chart indicates the sequential number of PBCs performed. Attachment 6 correlates the 
PBC sequential number with the date of performance. The comer mode PBCs satisfied 
the acceptance criteria, except as discussed below: 

1. C-180 PBC results of March 15,2006 (B503 156A) had a single point below -30 
and a second point between - 20 and -30. Investigation of the cause identified 
that the detector was likely not to have been fully purged with P-1 0. The 
associated SRC was within specification but also below the target value. 
Subsequent PBC data showed normal response. Review of data collected with 
the C-180 detector on concrete surfaces identified normal distribution and mean 
values compared with the results of surveys with the same detector at other 
times. The concrete “signature” can be used as an alternate means of 
determining normal operation of the SCM. 

2. C-180 PBC close out on March 15,2006 not performed. The PBC was not 
performed at the end of the day due to haste in getting equipment secured and 
out of the weather. Subsequent PBC at the start of the next day, and data 
recorded form the actual surveys were normal. SRC and PBC data was within 
acceptable ranges, and concrete background distribution and mean are consistent 
with other data obtained in this mode within the bounds of the survey. 

3. C-180 PBC results of August 9,2006, post PBC survey for survey MP20112A 
failed. The survey was repeated. The data from the failed PBC is in Attachment 
6, but was not included in the PBC chart. 

Based on the SRC and PBC results, as amplified by investigations performed and detailed 
above, the SCM operated consistently in all operational modes during the period of this 
survey. 

Richard W. Dubiel, CHP 
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R-180 Date and PBC # Correlation 
Date 
Time PBC # File Name 
3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

3/21 /2006 

5/19/2006 

5/19/2006 

5/19/2006 

5/19/2006 

1 B503136A 
2 
3 
4 85031368 
5 
6 
7 B503146A 
8 
9 

10 85031468 
11 
12 
13 B503146C 
14 
15 
16 B503156C 
17 
18 
19 B503156D 
20 
21 
22 B503176C 
23 
24 
25 B503176D 
26 
27 
28 B503176E 
29 
30 
31 B505196C 
32 
33 
34 B505196D 
35 
36 
37 B505196E 
38 
39 
40 B505196F 
41 
42 

Gross 
CPm 

29087 
31 161 
31010 
32048 
3341 4 
29667 
25988 
2821 8 
291 76 
20539 
22898 
32464 
32324 
25633 
29396 
24598 
24381 
23609 
25036 
18606 
271 12 
32472 
321 56 
26944 
3071 2 
27491 
2761 5 
25527 
251 59 
23092 
29846 
32380 
32671 
38374 
2971 1 
31 577 
30943 
3271 9 
2991 3 
2861 3 
33306 
28407 

Date 
Time 
6/7/2006 

6/7/2006 

6/7/2006 

6/7/2 0 06 

6/7/2006 

6/8/2006 

6/8/2006 

6/8/2006 

PBC # 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

File Name 
B506076A 

85060768 

B 5 0 6 0 7 6 C 

B506076D 

B506076E 

B506086A 

B506086B 

B 5 0 6 0 8 6 C 

Gross 
CPm 

29501 
28203 
271 75 
27739 
251 26 
27988 
34078 
29259 
27583 
32578 
261 58 
33634 
31 095 
3242 1 
3231 2 
3481 0 
32797 
32638 
30007 
35374 
2961 9 
27872 
271 82 
37645 
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SCM5 T-10 Alpha + Beta Performance Based Checks using Cs-137, ID FY-865 

i '  ..C 

:-. I . . .  

Qcvalues 

+2 Sigma 

-9 sigma 

-- 20% 
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SCM5 T-180 PBC # and Date Correlation 
Date PBC # File Name 
3/28/2 00 6 

3/28/2006 

3/28/2006 

3/2 8/200 6 

3/28/2 00 6 

3/28/2006 

3/28/2006 

3/2 9/200 6 

3/29/2006 

3/29/2006 

3/30/2006 

3/30/2006 

3/30/2006 

3/30/2006 

3/30/2 00 6 

3/30/2006 

1 85031068 
2 
3 
4 85031268 
5 
6 
7 B503166A 
8 
9 

10 85031668 
11 
12 
13 B503186A 
14 
15 
16 85031868 
17 
18 
19 8503186E 
20 
21 
22 8503296A 
23 
24 
25 85032968 
26 
27 
28 8503296C 
29 
30 
31 8503306A 
32 
33 
34 85033068 
35 
36 
37 8503306C 
38 
39 
40 8503306D 
41 
42 
43 8503306E 
44 
45 
46 8503306F 
47 
48 

Gross cpm 
26320 
24674 
32538 
40786 
36930 
43738 
28904 
24858 
29435 
271 18 
26454 
28502 
431 41 
40875 
40479 
46475 
39040 
4051 8 
41 966 
40468 
41 708 
4751 7 
421 87 
44944 
39446 
41 925 
38144 
38469 
35957 
3691 0 
43060 
38764 
43528 
36922 
39399 
40450 
381 85 
40471 
35961 
31 146 
27767 
29450 
38567 
3851 5 
39870 
40020 
42028 
38874 

Date PBC # File Name 
3/30/2006 

3/30/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

4/1/2006 

49 85033066 
50 
51 
52 8503306H 
53 
54 
55 8504016A 
56 
57 
58 85040168 
59 
60 
61 8504016C 
62 
63 
64 8504016D 
65 
66 
67 8504016E 
68 
69 
70 8504016F 
71 
72 
73 8504016G 
74 
75 
76 8504016H 
77 
78 
79 85040161 
80 
81 
82 B504016J 
83 
84 
85 8504016K 
86 
87 
88 8504016L 
89 
90 

Gross cpm 
39586 
34928 
36201 
3831 5 
37964 
37248 
36083 
36668 
34113 
33729 
32042 
34086 
21 977 
25330 
251 66 
231 97 
32554 
38569 
28474 
32730 
33492 
40543 
36646 
41 41 2 
38967 
43692 
38775 
39504 
32956 
36695 
44425 
34522 
38438 
3441 0 
33026 
31 589 
39436 
41 250 
42868 
35349 
36041 
36752 
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SCMS T-180 PBC # and Date Correlation 
Date PBC # File Name 

4/2/2006 

4/2/2006 

4/2/2006 

4/2/2006 

4/2/2006 

4/2/2006 

4/2/2006 

4/3/2006 

4/3/2006 

511 812006 

511 812006 

511 912006 

511 912006 

5/20/2006 

5/20/2006 

5/20/2006 

91 B504026A 
92 
93 
94 85040268 
95 
96 
97 B504026C 
98 
99 

100 B504026D 
101 
102 
103 B504026E 
1 04 
105 
106 B504026F 
107 
108 
109 B504026G 
110 
111 
112 B504036A 
113 
114 
115 85040368 
116 
117 
118 P505186C 
119 
120 
121 B505186D 
122 
123 
124 B505196A 
125 
126 
127 85051968 
128 
129 
130 B505206A 
131 
132 
133 B505206B 
1 34 
135 
136 85052066 
137 
138 

Gross cpm 
42953 
341 75 
391 27 
38774 
39274 
40493 
34685 
32769 
2971 4 
41 533 
43641 
401 06 
341 81 
38735 
38495 
42378 
3991 4 
4381 4 
41 582 
37271 
39880 
38345 
3821 8 
41 657 
36503 
34922 
401 61 
331 04 
33707 
36770 
37556 
37523 
36881 
32463 
2901 2 
341 78 
361 36 
2979 1 
2971 6 
39850 
32802 
34025 
34082 
31 683 
30393 
38402 
39201 
39772 

Date PBC # File Name Gross cpm 
5/20/2006 

6/9/2006 

6/9/2006 

6/9/2006 

6/9/2006 

611 a2006 

611 a2006 

611 a2006 

611 a2006 

8/9/2006 

8/9/2006 

8/9/2006 

811 812006 

811 812006 

139 B505206D 
140 
141 
142 B506096A 
143 
1 44 
145 B506096B 
1 46 
147 
148 B506096C 
149 
150 
151 B506096D 
152 
153 
154 B506126A 
155 
156 
157 85061268 
158 
159 
160 B506126C 
161 
162 
163 B506126D 
1 64 
165 
166 B508096A 
167 
168 
169 85080968 
170 
171 
172 B508096C 
173 
174 
175 B508186A 
1 76 
1 77 
178 B508186B 
179 
180 

35086 
3571 3 
35822 
36868 
351 60 
33868 
39596 
35546 
36398 
35897 
29827 
39086 
391 67 
36780 
37898 
2951 0 
281 60 
26858 
32740 
27634 
36676 
34032 
35283 
341 08 
31 946 
27388 
33631 
33790 
40032 
37082 
3921 0 
34056 
37696 
34746 
39776 
351 96 
3681 9 
361 78 
32220 
43955 
35757 
37002 
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SCM5 T-180 PBC # and Date Correlation 
Date PBC # File Name 
8/24/2006 

8/24/2006 

8/24/20 0 6 

8/24/2006 

8/25/2006 

812 512 006 

8/25/2006 

8/25/2006 

9/5/2006 

9/5/2006 

9/5/2006 

9/5/2006 

9/5/2006 

9/5/2006 

9/5/2006 

181 8508246A 
182 
183 
184 85082468 
185 
186 
187 8508246C 
188 
189 
190 8508246D 
191 
192 
193 8508246E 
194 
195 
196 8508256A 
197 
198 
199 85082568 
200 
201 
202 8508256C 
203 
204 
205 8508306A 
206 
207 
208 85083068 
209 
21 0 
211 85083066 
21 2 
21 3 
214 8508306D 
21 5 
21 6 
217 8508306E 
21 8 
21 9 
220 B508316A 
221 
222 
223 85083168 
224 
225 

Gross cpm 
32203 
35534 
31 284 
3631 8 
3641 9 
3881 3 
27261 
2941 6 
27238 
3321 9 
35722 
34449 
36257 
33793 
35292 
39370 
33686 
33232 
28988 
30767 
34598 
29849 
26961 
31 325 
361 99 
3821 5 
38664 
35231 
33377 
37080 
35835 
331 14 
29545 
43554 
381 69 
43537 
41 988 
36935 
40095 
34205 
381 29 
39370 
35022 
36799 
32602 

Date PBC # File Name 
9/5/2006 

911 412006 

911 412006 

911 412006 

911 412006 

9/22/2006 

9/22/2006 

9/22/2006 

9/22/2006 

9/22/2006 

9/22/2006 

226 8508316C 
227 
228 
229 8509146A 
230 
23 1 
232 85091468 
233 
234 
235 8509146C 
236 
237 
238 8509146D 
239 
240 
241 8509196A 
242 
243 
244 85091968 
245 
246 
247 8509196C 
248 
249 
250 8509196D 
251 
252 
253 8509196E 
254 
255 
256 8509196F 
257 
258 

Gross cpm 
33749 
31 156 
34642 
31 71 9 
30423 
33227 
3231 9 
371 02 
33000 
40265 
37638 
36274 
31 272 
37420 
33404 
36253 
321 20 
29607 
351 28 
31 265 
29975 
33885 
36788 
36533 
391 30 
36084 
3781 4 
39379 
33939 
36823 
31 166 
32220 
38052 
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SCMS T-180 PBC # and Date Correlation 
Date PBC # File Name 
9/2 5/200 6 

9/25/2006 

9/25/2006 

9/25/2006 

9/25/2006 

10/4/2006 

10/4/2006 

10/4/2006 

10/4/2006 

10/4/2006 

10/5/2006 

259 6509206C 
260 
261 
262 6509206D 
263 
264 6509216A 
265 
266 
267 65092166 
268 
269 

.270 850921 6C 
271 
272 
273 6510036A 
274 
275 
276 85100368 
277 
278 
279 6510046A 
280 
281 
282 B5100466 
283 
284 
285 B510046C 
286 
287 
288 B510046D 
289 
290 

Gross cpm 
25852 
36350 
35027 
34574 
40655 
3008 1 
32521 
35239 
36705 
37834 
36427 
37839 
37005 
38566 
391 03 
36462 
43096 
39241 
30879 
33002 
37625 
40673 
31 249 
31 864 
2901 3 
32937 
35969 
37786 
34269 
32643 
351 93 
34064 
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B 

Date 
Time 
3/21 12006 

3/21/2006 

3/21 12006 

3/21 12006 

3/21/2006 

3/21 12006 

3/21 12006 

3/21 12006 

3/21 12006 

3/21 12006 

3/21 12006 

3/29/2006 

3/29/2006 

3/30/2006 

3/30/2006 

C-180 Date and PBC # Correlation 
Gross 

PBC# FileName cpm 
1 B503106D 
2 
3 
4 B503156A 
5 
6 
7 85031568 
8 
9 

10 B503166C 
11 
12 
13 B503166D 
14 
15 
16 B503166E 
17 

19 B503176A 
20 
21 
22 85031768 
23 
24 
25 B503176F 
26 
27 
28 B503186C 
29 
30 
31 B503186D 
32 
33 
34 B503296D 
35 
36 
37 B503296E 
38 
39 
40 85033061 
41 
42 
43 B503306J 
44 
45 

18 

48945 
4881 8 
52000 
36528 
44772 
35226 
50388 
48984 
50751 
4801 6 
50388 
46828 
53337 
49725 
52767 
47385 
48789 
44538 
45669 
47229 
47455 
491 01 
50547 
4601 9 
48672 
43953 
43574 
4661 7 
45928 
4691 7 
51 597 
481 50 
4761 9 
54809 
531 64 
48087 
47970 
47246 
45840 
52532 
51 363 
46422 
50934 
48282 
49722 

Date Gross 
Time PBC# FileName cpm 
4/4/2006 

4/4/2006 

4/4/2006 

511 812006 

511 812006 

8/9/2006 

8/9/2006 

8/9/2006 

8/9/2006 

811 0/2006 

811 012006 

811 012006 

9/5/2006 

9/5/2006 

46 B504046A 
47 
48 
49 B504046B 
50 
51 
52 B504046C 
53 
54 
55 B505186A 

57 
58 P505186B 
59 
60 
61 B508086A 
62 
63 
64 B508086B 
65 
66 

56 . 

B508086C 

67 B508086D 
68 
69 
70 B508096D 
71 
72 
73 B508096E 
74 
75 
76 B508096F 
77 
78 
79 B508316D 
80 
81 
82 B508316E 
83 
84 

45474 
46207 
46839 
42848 
45201 
44499 
45981 
47736 
46929 
47970 
48594 
49608 
50505 
43874 
49387 
48529 
48647 
4721 7 
47463 
48945 
43797 
44850 
331 33 
34650 
43953 
49023 
48060 
47580 
471 51 
47758 
431 73 
45708 
4821 6 
42978 
4901 0 
43329 
48243 
50895 
46737 
4681 4 
4731 5 
45864 
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Date 
Time 
911 1 /2006 

911 112006 

911 112006 

9/28/2006 

9/28/2006 

9/28/200 6 

PBC # 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

C-180 Date and PBC # Correlation 

File Name cpm 
8 5 0 9 0 8 6 A 

Gross 

46254 
501 15 
46995 

85090868 48995 
45552 
46974 

B509086C 44853 
43836 
44850 

B509276A 44623 
49542 
49764 

85092768. 44290 
4442 1 
461 10 

8509276C 46488 
46293 
42588 
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Beta-Gamma Scan Surveys 

(Hand-Held Detectors) 
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APPENDIX D 

VECNs FOR THE CDL AND CERTIFICATION PSP FOR SELECTED 
CONCRETE IN THE SILOS 1 AND 2 PROJECT AREA 



1 

Significant? 
(YorN) 

VARIANCEEIELD CHANGE NOTICE LOG FOR THE CERTIFICATION DESIGN LETTER 
AND CERTIFICATION PROJECT SPECIFIC PLAN FOR SELECTED CONCRETE STRUCTURES 

IN THE SILOS 1 AND 2 PROJECT AREA 

Date 
Signed 

1 Variazce I Variance No. 

20500-PSP-0012-03 

20500-PSP-0012-04 

Variance Description 

options 
Documents the cancellation of four CUs from the 
CDLPSP due to the concrete being contaminated and 
disposed of at an off-site permitted facility. 
Documents a change in analytical turnaround time and 

8/29/06 

8/29/06 

20500-PsP-0012-01 

20500-PsP-0012-02 

8/30/06 

composite soillresidue samples from the concrete stockpile 
area located in Area 6E to evaluate alternate disposal 

Documents the change in analytical turnaround time and 
other analytical requirements for remaining concrete 
samples from the TTA pad and Remediation Facility pad, 
including the use of 7-day in-growth period for radium-226 
and gamma spec. analyses. Also corrects the coordinates 

N 20500-PSP-00 12-05 

20500-PSP-0012-06 

9/ 14/06 

9/28/06 
for two sampie locations. 
Documents changes to Figure 4-2 and the elimination of 
two certification sample points due to the off-site disposal 
of Dortions of concrete outside of the TTA Dad. 

9/8/06 

I 
10/27/06 -7- 

Date 
Distributed 

411 3/06 

8/16/06 

911 8/06 

911 8/06 

9/ 1 8/06 

10/27/06 

EPNOEPA 
Approval 

N/A 

N/A 

N/A 

N/A 

N/A 

Page 1 of 1 



vm: 20500-PsP-0012-01 

PROJECT MANAGER 

QUALITY ASSURANCE 

FIELD MANAGER 

WBS NO.: PROJECTAIOCUMENTECDC # 20500-PSP-00 12 Rev. 0 

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 
Project Area 
VARIANCE / FIELD CHANGE NOTICE (Include justification): 

Page: 1 of 1 

Date: 3/30106 

DOCUMENT CONTROL JeaMie Rosser OTHER 

CHARACTEREATION MANAGER Frank Miller OTHER 

OTHER OTHER 

This VECN documents the collection of concrete samples from two locations in the Silos 1 & 2 Remediation Facility. One 
sample (represented by two cores for sufficient volume) was collected from a concrete surface that was contaminated with silo 
material and wiped clean of loose contamination. The other sample (also represented by to cores) was collected from concrete 
that had been contaminated with silo material and has been washed to remove the contamination. Each sample consists of two 
cores and will be analyzed for rads (TAL A), metals (TAL B), and PCBs (TAL, C). 

The Sampling, Analytical Requirements, and TALs are identical to the PSP and are therefore not attached. 

The sample ID for the contaminated sample is A7C-RF-CON0 l"Rh4P and the sample TD for the decontaminated sample is 
A7C-RF-DECONO 1 "RMP. 

Where: 
A7C = Sample collected from Remediation Area 7 concrete surface (C) 
RF = Silo 1 and 2 Remediation Facility 
CON01 = Contaminated location 1;  DECONO1 = Decontaminated location 1 
R = radiological analysis; M = metals analysis; P = PCB analysis. 

Silos 1 & 2 material data will be used for shipping these samples. 

Justification: 
Samples are being collected to determine the levels of contamination in the concrete prior to washing the contaminated 
concrete and following decontamination of the concrete. Per Section 1.3 of the PSP, the collection of physical samples will be 
documented with a V/FCN. 



vm: 20500-PsP-0012-02 

WBS NO.: PROJECT/DOCUMENT/ECDC ## 20500-PSP-0012 Rev. 0 

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 Project 
Area 

Page: 1 ofp’3 rk 

Date: 7/24/06 

VARIANCE / FIELD CHANGE NOTICE (Include justification): 

QUALITY ASSURANCE: 

Five concrete samples and two composite soilhesidue sample will be collected from the concrete stockpile area (pile currently 
being crushed) located in Area 6E to evaluate alternate disposal options for this concrete stockpile. The source for this concrete 
was largely the TTA, Remediation Facility, and the RCS. The concrete waste stream of interest contains some soilhesidue, 
estimated to be a maximum of lo%, as a result of the demolition process required to rubblize and stockpile the material. In 
order to properly characterize the waste stream, two composite soil samples biased to soil having high rad frisker levels will be 
collected. 

CHARACTEREATION MANAGER: Frank Miller OTHER: 

For the concrete samples, a 3-inch depth by 3-inch diameter core will be collected from the concrete surface of five separate 
pieces of concrete slab/wall debris in the stockpile. The selection of concrete debris for sampling will be based on 1) a piece 
of concrete having a large enough finished, flat surface (rather than a rough face) to mount the core drill, and 2) the concrete 
surface containing the highest rad hsker levels found during the initial walk-over survey. 

For the two composite soil samples, selection of the soil/residue to be sampled will be based on the highest rad frisker levels 
found during the walk-over survey. Each composite sample will be collected by selecting approximately equal portions of soil 
from various locations (minimum of four separate areas) having the highest rad frisker levels found during the survey. This 
methodology should be done to the extent practical with safety of the team members traversing around the pile being the first 
priority. In general, one composite should be formed from various locations on the south and west side of the pile and the one 
composite formed from various locations on the north and east side. 

The sample identifiers and TAL A (rads), TAL D (metals) and TAL E (Tc-99) are summarized in Table B-2 (attachment). 
Surveyng the sample locations is not required, but a detailed figure and description of the sample locations will be included in 
the field logs. Additionally, the rad frisker readings of the collected samples (concrete finished surface and the composited soil 
samples) should be recorded in the field logs. 

Historical data for shipping: 14.7 pCi/g Radium-226 and 6.9 mgkg total uranium from contaminated concrete cores collected 
from the Silo 1 &2 Remediation Facility. 

Justification: 
The data is needed for evaluation and comparison to the waste acceptance criteria (concentration limits) for off-site permitted 
disposal facilities, including the RACE facility in Memphis, Tennessee. 

REQUESTED BY: Mike Frank Date: 7/24/06 

DISTRIBUTION 
PROJECT MANAGER: I DOCUMENT CONTROL: Jeannie Rosser I OTHER: 



SAMPLING, ANALYTICAL REQUIREMENTS, AND TALs 

Analyte 

20500-PsP-00 12-02 
Page 2 of 3 

ASL 
Method 

Component FRL 

Metals (TAL D) 1 I C P / M S ~ ~ C V A A  1 DIE 

MDL Method 

I LSC andor GPC Rads [TAL A (Pb-2 IO) 
and TAL E (Tc-99)] 

20X TCLP 

Rads (TAL A) 1 Gamma Spec 1 D/E ' 

MDL 
Component 
Arsenic 

Barium 
Cadmium 
chromium 

Lead 
Mercury 

Lead-2 IO I 

Limit (mg/kg) (mgkg) Method 
I00 IO ICP/MS 

2000 200 ICP/MS 
20 2.0 ICP/MS 
100 IO ICP/MS 
100 IO ICPIMS 
4 0.4 CVAA 

I liquid scintillation 38pCi/g I I 3.8 pCi/g or gamma spec 

SampleMatrix Preservative I TAT 1 Container I 
I IO days I Cool, 4 c  I Concrete or Soil 

Concrete or Soil 
Plastic Jar -_____-_________- 

I O  day PEDD 
30 da s final 

Concrete or Soil I None lLl IO days 

I final I 

Sample 
VolumdMass 

Minimum of 500 g 



SAMPLING, ANALYTICAL REQUIREMENTS, AND TALs 

- 
, .  

6 
20500-PsP-0012-02 

Page 2 of 3 - i 

Selenium 
Silver 

TAL 20500-PSP-0012-E (7 samples) 
I I I MDL I 1 

20 2.0 ICPMS 
100 10 ICP/MS 

Component 
Tc-99 . 

FRL (pCi/g) (pCi/g) Method 
29.1 2.91 GPC or LSC 



TABLE B-I 
Sample Identifiers and Locations for Concrete Characterization 

SampldLocation Description Location Depth* Sample ID 

Concrete Sample 1 

Concrete Sample 2 

Concrete Sample 3 

Concrete Stockpile Near Crusher 

Concrete Stockpile Near Crusher 

Concrete Stockpile Near Crusher 

0"-3*1 A6-Conc-Pile-0 1 "RM 

011-311 A6-Conc-Pile-02"RM 

011-3" A6-Conc-Pile-03"RM 

Concrete Sample 4 Concrete Stockpile Near Crusher 
0"-3" A6-Conc-Pile-04"RM 

Concrete Sample 5 Concrete Stockpile Near Crusher 
0"-3" A6-Conc-Pile-05"RM 

Soil Sample Composite Concrete Stockpile Near Crusher SEE NOTE 
A6-Conc-Pile-06"RM - 

Soil Sample Composite Concrete Stockpile Near Crusher SEE NOTE 
A6-Conc-Pile-07"RM 

Note: Depth of soil samples will generally be <3 inches due to the cornpositing of several aliquots (minimum four) having high rad frisker readings to complete 
the sample. 

VFCN 20500-PSP-0012-02 Page 3 of 3 . 



VARIANCE / FIELD CHANGE NOTICE 

WBS NO.: PROJECT/DOCUMENT/ECDC # 20500-PSP-0012 Rev. 0 Page: 1 of1 

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 Project Date: 8/29/06 
Area 

VARIANCE I FIELD CHANGE NOTICE (Include justification): 

Four certification units (CU) under this PSP will be removed from the scope of the CDLPSP due to a change in the disposition 
of this concrete. The majority of these concrete structures were demolished and hauled to the concrete staging pile for disposal 
either in the OSDF or to an off-site permitted disposal facility. A small portion of clean concrete that formed the walls of the 
Load-Out Bay (maintained as a clean area throughout the waste treatment process) was released following radiological surveys 
and transported to a local landfill. The four CUs that represent the concrete that did not undergo certification sampling are: 

A7C-TT-COl TTA Building walls. 
A7C-TT-CO3 TTA Building second floor deck. 
A7C-RF-COI Silo 1 and 2 Remediation Facility; two walls of the Load-Out Area. 
A7C-RF-CO2, Silo 1 and 2 Remediation Facility; west wall of the facility. 

Justification: 
As stated in the Executive Summary of the CDLQSP, the scope of the PSP may be increased or decreased based on the 
demolition process and contamination levels observed during initial surveys. As described above, it is not feasible to certify the 
selected areas for beneficial reuse of the concrete onsite. 

REQUESTED BY: Mike Frank Date: 8/29/06 

~ ~ ~~~ 

PROJECT MANAGER. DOCUMENT CONTROL: Jeannie Rosser OTHER: 

QUALITY ASSURANCE: CHARACTERIZATION MANAGER: Frank Miller I OTHER: 
FIELD MANAGER OTHER OTHER 



WBS NO.: PROJECTDOCUMENTECDC # 20500-PSP-0012 Rev. 0 

PROJECT MANAGER 

QUALITY ASSURANCE 

FIELD MANAGER 

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 Project 

DOCUMENT CONTROL Jeannie Rosser OTHER 
CHARACTERIZATION MANAGER Frank Miller OTHER 

OTHER OTHER 

Area 

VARIANCE 1 FIELD CHANGE NOTICE (Include justification): 

V/F: 20500-PSP-0012-04 

Page: 1 o f 3  

Date: 8/29/06 

This V/FCN changes the turnaround time (TAT) for radiological analyses for six samples collected from the Transfer Tank 
Area (TTA) concrete pad. The changes include a 3-day TAT for gamma spectroscopy, modified minimum detection limits 
(MDL) for several metal constituents, and provides for the re-analysis of the sample having the highest radium-226 result using 
a 2 1 -day in-growth period. The attached TAL and sampling requirements table summarizes these changes. 

The biased samples (highest alphdbeta field scan results) with the following sample IDS will be analyzed by the requirements 
of this VRCN: 

A7C-TT-C02-22BAW 
A7C-TT-C02-23BAW 
A7C-TT-C02-25BARMP 
A7C-TT-C02-27BARMP 
A7C-TT-C02-28BARMP 
A7C-TT-C02-29BAW 

Justification: 
The shorter TAT is necessary to assess the impact of contamination on the TTA concrete surface. Additionally, final 
certification data for radium-226 will now be based on a 7-day in-growth period as described in the footnote on the attached 
analytical table. 

\ 



Lu3uu-rx-uui L-UY SAMYLlNG, ANALYTICAL WQUIKEMENTS, AND TALs 

Component 
Arsenic 

FRL MDL Method 
12m&g 1.2mgkg ICPRVlS 

1 

-~ 
Cobalt 740mg/kg 74mgkg ICP/MS 
Lead 400mgkg 40mgkg  ICPMS 

Molybdenum 2,900 mgkg 290 m&g ICP/MS 

Page 2 of 3 

I Method 
Analyte Sample 

Volume/Mass 
ASL TAT I Container Sample Matrix Preservative 

ICPMS or CVAA 
GC 

Metals (TAL B) 
PCB (TAL C) 

D/E Concrete or Soil Cool, 4 c  10 days final 

LSC andor GPC Concrete or Soil None 10 days final Rads (TAL A Pb-2 IO) 

Minimum of 405 g Plastic Jar 

3 day PEDD; 
I O  day EDD*; 
14 days final 

D E  Concrete or Soil None 

* SEE NOTE BELOW OR ON NEXT PAGE TAL 20500-PSP-0012-A (6 samples) 
I I I I I 

r Lead-2 1 0 
liquid scintillation 

or gamma spec I 38 pCi/g ' 1 3.8 pCi/g 1 I 
TAL 20500-PSP-0012-B (6 samples) ' 

I I 

I Beryllium I 1.5m&g I 0.15mg/kg I ICPIMS 1 

TAL 20500-PSP-0012-C (6 samples) 
Component I FRL I MDL I Method 
Aroclor-I254 I 0.13mgkg I 0.013mgkg I GC 



~~~ ~~ --1 Lu3uu-rar-uui L-u4 SAMYLlNti, ANALYI’ICAL KEQUlKICMEN’lS, ANL) TALs 
Page2of3 , 

* Note: All samples are to be prepared for analysis (including homogenization) and radiological samples shall be sealed to begin the in-growth period for radium analysis. After 
laboratory receipt, a 3-day turnaround time (TAT) is required for gamma spec analyses (using a 2-day in-growth period for Ra-26) with a preliminary electronic data deliverable (PEDD) 
reported. Additionally, a 7-day in-growth for all gamma spec. analyses is required with the EDD being reported 10 days after laboratory receipt of the samples. The final data package 
shall be reported 14 days after laboratory receipt of the sample. 

Once all the radium-226 data (from the 7-day in-growth) for a CU have been evaluated by the Characterization Lead, the laboratory shall be notified to recount the sample with the highest 
result for radium-226 following a 21-day in-growth. The recount data shall be reported in 25 days (certificates of analysis and electronic data deliverable). AD gamma analyses will have 
an identifier Rom the lab indicating whether the result represents a 7-day or 21-day in-growth. Samples with a 7-day in-growth will be denoted by a “7DAY” suffix while the sample 
chosen as a 21-day in-growth will be denoted by a “21DAY”suffix within the EDD. 

._. - 
~ 

I 3 



v/F: 20500-PsP-0012-05 

WBS NO.: PROJECTIDOCUMENTECDC # 20500-PSP-0012 Rev. 0 Page: 1 of3  

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 Project 
Area 

This variance includes changes to the analytical turn-around time, the in-growth period for gamma spectroscopy samples, and 
the selection of one sample from each CU for a 21-day in-growth period. This variance and analytical changes apply to 
concrete samples collected on or after 8/29/06. See Attachment 1 for analytxal changes, in particular the footnote information. 

Date: 8/30/06 

Two sample location coordinates are also corrected in this variance as described below; these two sample locations were 
incorrectly listed in Appendix B. 

PROJECT MANAGER 

QUALITY ASSURANCE 
FIELD MANAGER 

A7C-TT-CO2-7"RMP : Northing 480360.5 Easting 1347307.0 
A7C-TT-CO2-8"RMP : Northing 480344.2 Easting 1347345.0 

DOCUMENT CONTROL Jeannie Rosser OTHER 

CHARACTERIZATION MANAGER Frank Miller OTHER 

OTHER OTHER 

Justification: 
Gamma spectroscopy analysis will now be performed after a 7-day in-growth period for soil certification samples. As noted in 
Attachment 1, one sample (highest Ra-226 result from the 7-day in-growth) from each CU will also be analyzed after a 2 1 -day 
in-growth period. This modification and supporting data was presented to and accepted by the USEPA and OEPA. 



Annlyte ASL Sample Matrix 
Method 

Component 
Total uranium 
Radium-226 

FRL MDL Method 
82 ppm 8.2 ppm gamma spec 

1.7 uCi/e 0.30 D C i h  eamma nnec 

Thorium-228 
Thorium-232 

~ 

1.7 pCi/g 0.30 pCi/g gamma spec 
I .5 pCi/g 0.30 pCi/g gamma spec 

Component 
Arsenic 

Beryllium 
Cobalt 
Lead 

FRL MDL Method 
12mgkg 1.2 mgkg ICP/MS 
1.5 mgkg 0.15 m a g  ICP/MS 
740mgAcg 74mg/kg ICP/MS 
400mdkrr 40mdke. ICP/MS 

Pane 2 of 3 

Preservative 

~~ 

Sample 
Volume/Mass 

TAT Container 

Plastic Jar 

ICP/MS or CVAA 
GC I Metals (TAL B) 

PCB (TALC) D/E 1 Concrete or soil Cool, 4 c  IO days final 

10 days final LSC and/or GPC D E  None Rads (TAL A Pb-2 10) Concrete or Soil 

Minimum of 405 g 

10 day EDD* 
14 day; final 

Gamma Spec Rads (TAL A) None 

* SEE NOTE BELOW OR ON NEXT PAGE 

Radium-228 I 1.8 pCi/g I 0.30 pCi/g I g amma spec 

Lead-2 I O  I 1 38 pCiIg 1 3.8 pCi/g I liquid scintillation 
or gamma spec 

I Molybdenum I 2,900mgkg I 290mgkg I ICP/MS I 
TAL 20500-PSP-0012-C (approx. 84 samples) 

Aroclor-I254 I 0.13mg/kg I 0.013mg/kg I GC 
Component I FRL I MDL I Method 



Pagerof  3 
* Note: All samples are to be prepared for analysis (including homogenization) and radiological samples shall be sealed to begin the in-growth period for radium analysis. After 3 w  
laboratory receipt, a IO-day turnaround time (TAT) is required for gamma spec analyses (using a 7-day in-growth period for Ra-26) with a preliminary electronic data deliverable (PEDDj' 

Once all the radium-226 data (fiom the 7-day in-growth) for a CU have been evaluated by the Characterization Lead, the laboratory shall be notified to recount the sample with the highest 
result for radium-226 following a 21-day in-growth. The recount data shall be reported in 25 days (certificates of analysis and electronic data deliverable). All gamma analyses will have 
an identifier fiom the lab indicating whether the result represents a 7-day or 21-day in-growth. Samples with a 7-day in-growth will be denoted by a "7DAY" suffix while the sample 
chosen as a 21 -day in-growth will be denoted by a "21DAY"suffix within the EDD. 

. 
reported. The final data package shall be reported 14 days after laboratory receipt of the sample. .5 



WBS NO.: PROJECTDOCUMENTECDC # 20500-PSP-0012 Rev. 0 

PROJECT TITLE: PSP For Selected Concrete Structures In The Silos 1 And 2 Project 
Area 

This variance includes changes to Figure 4-2 and documents the elimination of two certification sample points due to the off- 
site disposal of portions of concrete outside of the TTA pad. 

Page: 1 o f 3  

Date: 9/28/06 

Figure 4-2 (attachment) has been revised to correct two sample point identifiers (A7C-TT-C02-3 and A7C-TT-C02-4) that 
were reversed on the original figure included in the CDLPSP. 

Two samples were eliminated from the CDLRSP due to the off-site disposal of the concrete that the samples were intended to 
represent for characterization. Location A7C-TT-C02-23 was orig~nally added the CDLPSP to provide certification data on 
concrete footers (supporting pipe rack) positioned outside the northeast corner of the TTA pad. Location A7C-TT-C02-25 also 
represented concrete footers outside of the TTA pad on the south side where the stairway structure was located. This concrete 
was also removed for off-site disposal. Refer to the sample locations on the attached Figure 4-2. A total of four concrete 
locations outside the TTA pad were sampled as planned to represent other concrete footers and pads that remained. A total 32 
certification samples were collected fiom this CU included biased samples. 

Additionally, two sample identifiers included on Figure 4-2 and listed in Appendix B (attached) were changed as follows: 

Original ID: A7C-TT-C02-22 
Original ID: A7C-TT-C02-27 
The duplicate sample location was changed from sample location #13 to location k16 (due to less concrete thickness to drill 
through at location # 16). 

New ID: A7C-TT-C02-3 1 
New ID: A7C-TT-C02-30 

Justification: 
Justification is included above for each modification. 

REQUESTED BY: Mike Frank Date: 9/28/06 

OTHER: PROJECT MANAGER: 

QUALITY ASSURANCE: I CHARACTERIZATION MANAGER: Frank Miller I OTHER: 

DOCUMENT CONTROL: Jeannie Rosser 

FIELD MANAGER: I OTHER: I OTHER: 



APPENDIX B 
SILO 1 AND 2 PROJECT AREA CONCRETE CERTIFICATION SAMPLE LOCATIONS AND IDENTIFIERS (Rev. 1)  

TTA Floor - CU2 

B- 1 



I D = DUPLICATE SAMPLE 
ATE PLANAR COORDINATE SYSTEN 1983 LEGEND: vicBfm12.dgnta7-cono-cu3-a.dgn 

28-SEP-2006 

8 

RANDOM SAMPLE LOCATION 

BIASED SAMPLE LOCATION 
SCALE - _ _  ~ 

50 FEET 50 25 0 

FIGURE 4-2. TTA B U I L D I N G  CERTIF ICATION U N I T  RANDOM AND B IASED SAMPLE LOCATIONS (REV 1 )  



APPENDIX E 
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APPENDIX D 
CORRECTION OF 7-DAY RADIUM-226 RESULTS 

On July 10,2006, OEPA approved DOE'S July 6,2006 request to reduce the in-growth period for radon, 
with the stipulation that additional soil samples would be collected from non-certified areas to'verify initial 
assumptions and finalize the documentation of the process.. This attachment to the certification report 
presents the analytical results for 7- and 2 1-day in-growth periods for samples collected from non-certified 
areas, as described in Variance 208 10-PSP-0004-36. 

Figure 1 summarizes the results for 48 samples collected Erom non-certified areas. A regression of the data 
(R2 = 0.9969) yields the following equation for the estimate of the 21-day value: 

21-day value = 1.053*7-day value - 0.0156 

This correction will be applied to 7-day analytical results to yield an estimate of the 21-day result. If 
statistical calculations are performed in the certification report, the estimate for 2 1-day results will be used 
to determine the pass/fail.criteria for the certification units. 
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FIGURE 1. Regression analysis of radium-226 data based on 7- and 2 1-dav in-mowth period for radon-222 




