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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 soils in Area 4B - Part One meet established final remediation levels (FRLs). Area 4B - 
Part One is located in the southwest quadrant of the Former Production Area of the Fernald Closure 
Project (FCP). Predominant structures formerly located in Area 4B - Part One included Plant 213, Plant 8, 
and the Pilot Plant. The majority of Area 4B - Part One is located within a high leachability zone where 
the FRL for total uranium is 20 milligrams per kilograms (mgkg). As a conservative measure, 20 mgkg 
was used as the FRL for total uranium across Area 4B. 

This Certification Report includes details of the certification sampling, analysis, and validation that took 
place in Area 4B - Part One. The certification of Area 4B was reduced due to the location of the Main 
Drainage Corridor and the field location of the run-odrun-off control ditches. Figure 1-1 depicts the 
original layout of Area 4B and Figure 1-2 depicts the area in Area 4B that is to be certified. 

Consistent with the Sitewide Excavation Plan (DOE 1998), these areas underwent predesign, excavation, 
and precertification activities, including the use of real-time instrumentation as well as physical sampling 
and analysis. As a result of these activities, it was determined that no hrther remediation was necessary 
prior to certification. 

All Area 4B - Part One certification units (CUs) were sampled and statistical analysis was conducted 
where necessary to ensure the certification criteria was met. As discussed in the Certification Design 
Letter and Certification Sampling Project Specific Plan for Area 4B - Part One (DOE 2005) the 
certification criteria are that the average primary area-specific constituent of concern (ASCOC) 
concentrations within a CU are below-FRLs at a 95 percent upper confidence level (UCL, 90 percent UCL 
for secondary ASCOCs), and that no certification result is greater than twice the FRL (the hotspot 
criterion). 

Although there were no reported results greater than two times the FRL in Area 4B, CUs A4B-CO2 and 
A4B-CO6 failed one of the certification requirements (a posteriori Sample size was greater than the 
number of samples collected) for the primary ASCOC total uranium. Although the hot spot criterion was 
met with all uranium results in these CUs (i.e. less than two-times the FRL), the entire sub-CUs for each of 
these CUs with the above-FFU results were excavated and re-sampled as a conservative approach to 
decrease the residual uranium levels. Following the re-sample, the pre-excavated data was replaced with 
the new data. 
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Similarly, CU 6 had one technetium-99 result greater than the waste acceptance criteria (WAC). 
Technetium-99 presents a unique case during certification as the OSDF WAC is less than the FRL. 
Although this result would not have caused a failure when compared to the FFU, the above-WAC hotspot 
was delineated and excavated as a conservative measure, and another sample was collected to replace the 
pre-excavation sample. The pre-excavated above-WAC data was replaced with the new data. 

Upon completion of final certification statistics, all of the Area 4B - Part One CUs pass the certification 
criteria. Additionally, following the protocols of the Closure Plan Review Guidance for Resource 
Conservation and Recovery Act Facilities (OEPA 2004), written by the Ohio Environmental Protection 
Agency Division of Hazardous Waste Management all Hazardous Waste Management Units within this 
area are closed. On the basis of this reported information and supporting project files, DOE has 
determined that no additional remedial actions are required in this portion of the site. The area will be 
considered certified when the U.S. Environmental Protection Agency and the Ohio Environmental 
Protection Agency concur that certification criteria have been met. DOE intends to proceed with final land 
use activities as outlined in the Natural Resource Restoration Plan (DOE 2002a). 

DOE has restricted access to certified areas in order to maintain their integnty prior to final land use 
development. FCP procedure EP-0008 has been developed to implement a process to protect certified 
areas from becoming re-contaminated. 
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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 soils in Area 4B - Part One meet established final remediation levels (FRLs). Area 4B, 
as defined for this certification effort, is located in the southern half of the Former Production Area (FPA) 
of the Fernald Closure Project (FCP) and consists of the former Lab Building, Plants 2/3, Plant 8, Pilot 
Plant, roads, perimeter areas, etc. On the basis of this reported information and supporting project files, 
DOE has determined that no additional remedial actions are required in this portion of the site. 

1.2 BACKGROUND 
In the Operable Unit (OU) 5 Record of Decision (ROD, DOE 1996a), DOE made a commitment to 
excavate contaminated soil that exceeds health-based FRLs. The excavated material may be disposed of at 
the On-Site Disposal Facility (OSDF) or at an off-site disposal facility if it does not meet OSDF waste 
acceptance criteria (WAC). The OU5 Remedial Investigation Report (RI, DOE 1995a) defined the extent 
of above-FRL soil contamination and, in general, indicated widespread contamination occurring in 
approximately 430 acres of the 1,050-acre FCP. 

In the OU5 Remedial Action Work Plan (RAW, DOE 1996b), DOE agreed to prepare a Sitewide 
Excavation Plan (SEP, DOE 1998) 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 (DOE 1996c), and OU5 
ROD. 

In the SEP, the FCP was divided into distinct remedial areas and phases for soil remediation, based on the 
operable units’ remediation schedule. After all necessary remediation is completed within each aredphase, 
the soil is certified as having attained all clean up goals (i.e., FRLs). The general approach for the removal 
of contaminated soil and debris in Area 4B - Part One followed “Excavation Approach D - Excavation 
Following D&D in the Former Production Area, STP and FTF,” as described in Section 4.4 of the SEP. 

1.3 SCOPE AND AREA DESCRIPTION 
The scope of this Certification Report includes details of certification sampling, analysis and validation 
that took place in Area 4B - Part One. The Area 4B certification area has been reduced from the original 
boundary of Area 4B due to the location of the Main Drainage Conidor (MDC) and the field location of 
the run-odrun-off control ditches, which were based on the current area topography. Figure 1-1 depicts 
the origmal layout of Area 4B and Figure 1-2 depicts the area in 4B (i.e., Area 4B - Part One) that is to be 
certified under this Certification Report. 

I t  

-., . ,  
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Area 4B - Part One is located in the southwest quadrant of the FPA and is bound by Area 3B to the north, 
“B” Street to the east, 1” Street to the south, and “A” Street to the west, as shown on Figure 1-1 .  
Predominant structures formerly located in Area 4B - Part One included Plants 2, 3,8,  and Pilot Plant. 
The majority of Area 4B - Part One also includes a high leachability zone where the total uranium FRL is 
20 milligrams per kilogram (mgkg); Underground Storage Tanks (UST) 1 1, 12, and 13; and Hazardous 
Waste Management Unit (HWMU) 4, 18,28,46,47,49, and 50 as shown on Figure 1-3. The entire 
Area 4B is approximately 25 acres. However, as discussed above, only approximately 15.1 acres will be 
included in the scope of this Certification Report (Figure 1-2). The portion of the original Area 4B that is 
outside of the perimeter of Area 4B - Part One, to the south and to the west outside of the run-on control 
ditches, as well as HWMUs 5, 17, and 22 will be included in the scope of another certification effort to be 
defined at a later time. 

1.4 OB JECTNES 
The objectives of this Certification Report are: 

0 Summarize the precertification and remedial activities, 

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

0 Present certification sampling results for all certification units (CUs), 

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

0 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 1.0 

Section 2.0 

Section 3.0 

Section 4.0 

Section 5.0 

Section 6.0 

Introduction: Purpose, background, area description, scope, and objectives of the report 

Certification Approach: The approach for certification sampling and analysis 

Overview of Field Activities: Historical data evaluation, precertification, area 
preparation, excavation and changes to work scope 

Analytical Methodologies, Data Validation Processes and Data Reduction 

Certification Evaluation and Conclusions 

Protection of Certified Areas 
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Failing Preliminary Certification Statistics 

Certification Samples, Analytical Results and Final Statistics Tables 

HWMUs 04, 18,28,46,47,49, and 50 RCRA Calculations 

VariancesRield Change Notices (V/FCNs) for the Area 4B - Part One for the 
Certification Design Letter (CDL) and Certification Sampling Project Specific Plan 
(PSP, DOE 2005) 

1.6 FCP MASTER CERTIFICATION MAP 
In order to track certification and characterization for reuse areas at the FCP, DOE updates a controlled 
map (Figure 1-4) showing the status of the soil remediation areas and phased areas with all Certification 
Reports. This map has been updated to include certification of Area 4B - Part One. 
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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 establishment, sampling design, and statistical analysis. The general 
certification strategy is described in Section 3.4 of the SEP, and the specific strategy for Area 4B - Part One 
is described in the CDL and Certification Sampling PSP for Area 4B - Part One. 

2.1.1 Area-Specific Constituents of Concern 
Total uranium, radium-226, radium-228, thorium-228 and thorium-232 are sitewide primary constituents 
of concern (COCs) and were retained as ASCOCs for this remediation effort. Secondary ASCOCs for 
Area 4 are listed in the SEP; however, some COCs were not retained for Area 4B - Part One based on the 
area investigations. 

2.1.2 ASCOC Selection Criteria 
The selection process for retaining ASCOCs for a remediation area is driven by applying a set of decision 
criteria. A soil contaminant is retained as an ASCOC iE 

It is listed as a soil COC in the OU5 ROD and, it is listed as an ASCOC in Table 2-7 of the SEP 
for the Remediation Area of interest; 

It is listed as a COC for a HWMU or UST that lies within the certification area boundary; 

It can be traced to site use in the remediation area of interest, either through process knowledge or 
known release of the constituent to the environment; 

Analytical results indicated that a contaminant is present above its FRL, and the above-FRL 
concentrations are not attributed to false positives or elevated Contract Required Detection Limits 
(CRDLs); 

Physical characteristics of the contaminant, such as degradation rate or volatility, indicated it is 
likely to persist in the soil between time of release and remediation; or 

The contaminant is one of the sitewide primary COCs (total uranium, radium-226, radium-228, 
thorium-238, and thorium-232). 

Table 2-1 lists the secondary ASCOCs identified in Table 2-1 of the SEP. Using the above process, the 
ASCOCs were refined to those listed in Table 2-2, which presents all of the ASCOCs listed in Table 2-1 as 
well as the applicable UST and HWMU COCs identified in Table 2-1 of the SEP. Additionally, Table 2-2 
lists the justification for retaining or not retaining the ASCOCs and the ecological COCs for each CU in 
Area 4B - Part One. 
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Table 2-7 of the SEP also identifies antimony as an ecological COC in Area 4 based on a screening process 
presented in Appendix C of the SEP. However, antimony was not specifically identified for Area 4B. 

2.1.3 ASCOC Selection Process 
Each COC on the Remediation Area 4 ASCOC list (Table 2-1) was evaluated for its relevance to Area 4B. 
Table 2-2 presents the reasoning for either retaining or eliminating the ASCOCs listed in Table 2-1. 
Table 2-2 also lists the applicable HWMU and UST COCs listed in Table 2-1 and Table 2-2 of the SEP. 

2.2 CERTIFICATION APPROACH 
The certification design for Area 4B - Part One followed the general approach outlined in Section 3.4 of 
the SEP. The design for Area 4B - Part One is depicted on Figure 2-1 and the sample locations are 
depicted in Figures 2-2 through 2-1 1. The five primary ASCOCs (total uranium, radium-226, radium-228, 
thorium-228, and thorium-232), technetium-99, beryllium, and aroclor- 1254 were retained in each CU. 
Additional COCs are identified for specific CUs within the certification area as well as unique COCs for 
the HWMUs and USTs. 

Many factors were taken into consideration when determining the boundaries for each CU within Area 4B 
- Part One. These factors included: areas defined as high leachability zones, historical land use, proximity 
to other areas of the site, residual COC data, and previous existence of USTs and HWMUs. Additionally, 
since Area 4B - Part One falls within the FPA, it is considered to be an impacted area, and was therefore 
comprised of Group 1 CUs to allow for more concentrated sampling and ensure excavation activities had 
no effect on the soil. 

2.2.1 Area 4B - Part One Certification Unit Design 
Area 4B - Part One consists of 22 CUs, 1 1 of which are Group 1 CUs that cover all of Area 4B - Part One. 
The remaining 1 1 CUs are either USTs or HWMUs as shown in Figure 2-1. A significant portion of 
Area 4B - Part One falls within the high leachability zone; therefore, all CUs were treated as being within 
the zone. 

Due to the presence of seven HWMUs (4, 18,28,46,47,49, and 50) in Area 4B, this certification includes 
the demonstration of soil FRL attainment and HWMU closure. Per Section 2.2.5 of the SEP: 

0 Each HWMU footprint will form a distinct CU, with the exception of HWMU 28, which formed 
two distinct CUs 

0 At least eight samples will be collected from the excavated base and sidewalls for each 
HWMUICU 
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0 Samples will be analyzed for the COCs identified for each particular HWMU in Table 2-1 of the 
SEP. If the HWMU was discovered during remediation, the samples will be analyzed for the 
COCs that were defined following discovery. 

Methyl ethyl ketone (2-butanone), which is a COC for HWMU 18, does not have a FRL. However, eight 
samples were collected for methyl ethyl ketone analysis and the Residential Generic Cleanup Number 
(23.5 m a g )  was used in place of a FRL. This number is listed on the Closure Plan Review Guidance for 
Resource Conservation and Recovery Act (RCRA) Facilities (OEPA 2004), written by the Ohio 
Environmental Protection Agency (OEPA) Division of Hazardous Waste Management. The Residential 
Generic Cleanup Number was used for the statistical analysis described in the SEP if any residual methyl 
ethyl ketone was detected in the samples collected for this analyte. 

Due to the presence of USTs 1 1, 12, and 13 in Area 4B - Part One, the certification effort must include 
demonstration of soil FRL attainment and UST closure. Per Section 2.2.6 of the SEP: 

0 

0 

0 

Each UST footprint will form a distinct CU 
At least eight samples will be collected from the excavated base and sidewalls for each UST 
Samples will be analyzed for the COCs identified for each particular UST in Table 2-2 of the SEP 

Methyl isobutyl ketone, which is a COC for USTs 11 and 13, does not have a FRL. However, eight 
samples were collected from each UST for methyl isobutyl ketone analysis and the Residential Generic 
Cleanup Number (8.44 mg/kg) was used in place of a FRL. The Residential Generic Cleanup Number was 
also used for statistical analysis if any residual methyl isobutyl ketone was detected in the samples 
collected for this analyte. 

2.2.2 Sample Selection Process 
For the 11 Group 1 CUs, the selection of certification sampling locations was conducted according to 
Section 3.4.2 of the SEP. 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 re-tested. This process continued, until all 16 random locations met the 
minimum distance criteria. The sub-CUs and planned certification sampling locations are shown on 
Figure 2-2. Four of the 16 sample locations (one location from each quadrant of the CU) were designated 
with a “V,” indicating archive sample locations. One sample location in the CU was designated with a 
“D,” indicating a field duplicate sample collection location. Samples were collected for analysis from the 
0 to 6-inch interval at 12 of the 16 locations in each CU. The four samples designated as “archive” were 
not planned to be collected unless they were needed for additional analysis. 
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The selection of sampling locations for the eight HWMU and three UST CUs was also conducted 
according to Section 3.4.2 of the SEP however, there were only eight sample locations (with the exception 
of CU 3) and no archive sample locations were designated. HWMU 28 was divided into two CUs (CU 3 
and CU 22) due to its size and that it covers three distinct areas. Ten samples were collected from CU 3 
and eight samples were collected from CU 22. Samples were collected for analysis from the 0 to 6-inch 
interval at all locations. 

Prior to commencement of certification sampling field activities, all certification sample locations were 
surveyed and field verified to make sure no surface obstacles would prevent collection at the planned location. 
It was not necessary to move any planned certification sample locations. 

2.2.3 Certification Sampling 
Samples were collected for analysis from 0 to 6 inches at 12 of the 16 locations in each Group 1 CU and 
all sampling locations within the HWMU and UST CUs. The four samples designated as “archive” were 
not collected because they were not needed for additional analysis. 

2.2.4 Statistical Analvsis 
Two criteria must be met for the 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 
second 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 that its FRL and the hotspot criterion is met, the CU will be considered 
certi fied. 

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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Radium-226 
Radium-228 
Thorium-228 

TABLE 2-1 
AREA 4 ASCOC LIST" 

1.7 pCi/g 
1.8 pCi/g 
1.7 DCi/l2 

Plutonium-23 8 
Strontium-90 

Technetium-99 

I Radionuclides 1 

78 pCi/g 
14 pCi/g 

30.0 uCi/g 

I Total Uranium" I 20 mrr/kn I 

Aroclor-1254 0.13 mdke 

I Thorium-232 I 1.5 uCi/g I 

B enzo( a)p yrene 
Bromodichloromethane 

Dieldrin 

I Cesium- 13 7 I 1.4 pCi/n I 

2.0 mgkg 
4.0 mgkg 

0.015 mdke 

Arsenic 

I Thorium-23 0 I 280 pCi/n I 

12.0 m&e 
Beryllium 

Lead 

I Aroclor-1260 I 0.13 mdkg -7 

~~~ ~~~ 

1.5 mgkg 
400 mdkg 

I Fluoride I 78,000 mdkg 1 
I Tetrachloroethene I 3.6 m&n I 

I Ecological I 

bBenchmark toxicity value (BTV) applies to Ecological COCs. 

" The total uranium FRL is lower in the defined high 

pCi/g - picocuries per gram 

leachability zones. 
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Total Uranium Yes I Primarv Radionuclide 

TABLE 2-2 
ASCOC LIST FOR AREA 4B - PART ONE 

All 
Radium-226 
Radium-228 
Thori um-22 8 
Thorium-23 2 

Yes Primary Radionuclide All 
Yes Primary Radionuclide All 
Yes Primary Radionuclide All 
Yes Primarv Radionuclide All 

 gum- 1 3 7 
Plutonium-23 8 

Stron tium-90 

No Not detected at concentrations above the FRL None 
No Not detected at concentrations above the FRL None 

Only one above-FRL concentrations detected 
within Area 4B. This single exceedance was 

0 to 0.5-foot interval and will therefore not be 
No located within the excavation footprint in the None 

Yes Technetium-99 

Thorium-230 

retained as a secondary COC. 
Above-FRL and above-WAC concentrations 
within Area 4B All 

No 

I retained as a secondary COC. 

Only one above-FRL concentrations detected 
within Area 4B. This single exceedance was 
located within the excavation footprint in the 
0 to 0.5-foot interval and will therefore not be 

None 

HWMU 28, UST 1 1, and UST 13 specific 
Yes ICOC 1,l , 1 -Tricholoroethane H28, 1, 

Aroclor-1254 
Aroclor- 1260 
Benzo( a)pyrene 

Benzene 

Bromodichloromethane 
Dieldrin 

Yes Above-FRL concentrations within Area 4B All 
No Not detected at concentrations above the FRL None 
No Not detected at concentrations above the FRL None 

Yes 

No Not detected at concentrations above the FRL None 
No Not detected at concentrations above the FRL None 

H04, U11, 
u12, u13 HWMU 4, UST 11, 12, and 13 specific COC 

SDFPL44BX3ERTRPlM4B PTl CERT RPT-RVAWovember 17,2005 (455 PM) 2-7 

Ethylbenzene 
Fluoride 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 

Tetrachloroethene 

Toluene 

Yes UST 11 and 13 specific COC U11, U13 
No Not detected at concentrations above the FRL None 
Yes HWMU 18 specific COC H18 
Yes UST 11 and 13 specific COC U11, U13 

Yes HWMU 4 specific coc 
Yes 

H04 Not detected at concentrations above the FRL; 

HWMU 4, UST 1 1, and UST 13 suecific COC H04, U 1 1, U 13 
~~ 

Xylene HWMU 18,UST 11,andUST 13specific H18,Ull ,U13 
COC 

Yes 
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No Antimony 

TABLE 2-2 
ASCOC LIST FOR AREA 4B - PART ONE 

Not an ECOC in Area 4B - Part One per 
Appendix C of the SEP None 

CU(S) 
Retained as 
ASCOC? Justification ASCOC 

Metals 

Arsenic 1 Yes 

Barium I Y e s  

Beryl hum I Yes 

Chromium h 
Lead I Yes 

Mercury 1 Yes 

Selenium I Yes 

UST 11 and UST 13 specific COC. Two 
above-FRL concentrations detected within 
Area 4B 
HWMU 46,47,49,50, UST 11, and 13 
specific COC 
Above-FRL concentrations detected within 
Area 4B 
HWMU 46,47,49,50, UST 1 1, and 13 
specific COC 
One above-FRL concentrations detected within 
Area 4B. HWMU 18,28,46,47,49, 50, 
UST 1 1. 12. and 13 snecific COC 
One above-FRL concentrations detected within 
Area 4B. HWMU 46,47,49,50, UST 11 
and 13 specific COC 
UST 11 and 13 mecific COC 

U11, U13 

H46, H47, H49, 
H50, U11, U13 

All 

H46, H47, H49, 
H50, U11, U13 
H18, H28, H46, 
H47, H49, H50, 
U11, U12, U13 

H46, H47, H49, 
H50, U l l ,  U13 

U l l .  U13 
Ecological 

ECOC - ecological constituent of concern 
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LEGEND: 

SAMPLE LOCATION 
( D  = DUPLICATE 1 20 10 0 20 FEET 

0 D R A F T  
FIGURE 2-3. CERTIFICATION ~ SAMPLING LOCATIONS FOR CUOl (HWMU-4) 
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FIGURE 2-4. CERTIFICATION SAMPLING LOCATIONS CU02 (HWMU-18) 
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3.0 OVERVIEW OF FIELD ACTIVITIES 

In accordance with the SEP, prior to conducting precertification and certification activities, all soil 
demonstrated to contain contamination above the associated FRLs or other applicable action levels were 
evaluated for remedial actions. 

In addition to the Predesign Investigations, the OU3 and OU5 RI Reports (DOE 1995c and 1995a) and 
Feasibility Study Reports (FS, DOE 1995d and 1995e) were used for remedial design of Area 4B. Final 
grade excavation monitoringkampling and real-time scanningkampling data have been collected pursuant 
to the RVFS and remedial activities. 

Before initiating the certification process, all historical soil data within the Area 4B - Part One certification 
area was pulled from the Sitewide Environmental Database (SED). Based on the results of sampling and 
scanning activities summarized below, it was determined that no further remedial actions were necessary to 
remove above-FRL or above-WAC soil. 

3.1 AREA PREPARATION AND PRECERTIFICATION 
All historical data for Area 4B - Part One is presented in the Implementation Plan for Area 3B/4B/5 
(DOE 2004a). This includes data collected during the RYFS and during two separate predesign 
investigations: PSP for Delineating Known Exceedances of the OSDF WAC in Areas 3B/4B/5 
(DOE 2002b) and PSP for Area 4B Potentially Characteristic Area and West of the Pilot Plant Predesign 
Investigation (DOE 2001). Data were also collected during the remediatiodexcavation activities for 
excavation control and following the remediatiodexcavation activities for precertification per the PSP for 
the Excavation Control of Areas 3B, 4B, and 5 (Supplement to 20300-PSP-0011) (DOE 2004b). 

Seven designed above-WAC areas were located within the certification area boundary. Three of the 
above-WAC areas were located within Plant 2, two within Plant 8, and two within the Lab Building. The 
above-WAC constituents for Northwest and Southwest Plant 2 were technetium-99 and uranium, and 
Northeast Plant 2 was above-WAC for uranium. North Plant 8 was above-WAC for technetium-99 and 
uranium, and Central Plant 8 was above-WAC for technetium-99. The Lab Building Loading Dock was 
above-WAC for technetium-99 and uranium, and the Lab Building North Courtyard was above-WAC for 
uranium. 

All of the above-WAC material was removed during the remediation/excavation activities in Area 4B - 
Part One. During remediatiodexcavation activities in Area 4B - Part One the above-WAC areas in Plant 2 

and Plant 8 were expanded laterally and vertically due to the presence of visible product material. 
Additional excavation was performed until all of the product material was removed. Once all of the 
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above-WAC material was removed from these areas, the excavation proceeded to remove the remaining 
above-FRL material. 

The final above-WAC soil volume removed from Area 4B - Part One was 82,535 (bank) cubic yards (yd3). 
The final above-FRL soil and concrete volume removed from Area 4B - Part One was 588,143 (bank) yd3. 

Three USTs (1 1 , 12, and 13) were located within the boundaries of Area 4B - Part One near the former 
Plant 1 Truck Dock. Seven HWMUs (4,18,28,46,47,49, and 50) were located throughout Area 4B. 
These three USTs and seven HWMUs are being closed under this certification process. 

Following the excavation activities in Area 4B, precertification activities were conducted according to the 
guidelines established in Section 3.3.3 of the SEP to evaluate residual radiological contamination patterns 
as specified in the PSP for Excavation Control of Areas 3B, 4B, 5 (Supplement to 20300-PSP-0011). 
Prior to conducting a precertification real-time scan, Area 4B - Part One was scanned with a magnetometer 
to determine if residual debris remained following excavation activities. Minor occurrences of metallic 
objects were located and were either excavated or hand picked from the area. 

All areas in Area 4B - Part One passed the requirements of precertification, and it was determined that 
certification of the soil in Area 4B - Part One could be completed. 

3.2 CHANGES TO SCOPE OF WORK 
The scope of work for Area 4B - Part One Certification Sampling required six changes, which were 
documented with six V/FCNs (see Appendix D) and discussed in the following paragraphs. 

Variance 208 10-PSP-0008-1 documents that analytical releases 1000033560 and 1000033562 will be 
treated as one analytical batch for volatile organic compound analysis. 

Variance 208 10-PSP-0008-2 documents the collection of eight grab soil samples for technetium-99 from 
an excavated above-WAC area in CU 6 (sub-CU A4B-C06-H49-1). 

Variance 208 10-PSP-0008-3 documents the collection of grab soil samples for total uranium [Target 
Analyte List (TAL) MI from above-FRL excavated areas in CU 2 (sub-CU A4B-C02-H 18-6) and CU 6 
(sub-CUs A4B-C06-H49-3 and A4B-C06-H49-7). Above-FRL sample results were detected in these three 
sub-CUs the areas were excavated to remove the elevated uranium soil. The newly collected samples 
replaced the previously collected uranium samples and were used in the statistical analysis of these two 

c u s .  
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Variance 20810-PSP-0008-4 documents the collection of grab soil samples fiom of six additional sampling 
locations in CU C22-H28 (HWMU 28) for TALs A, B, C, E, and H. The CU design for HWMU 28 was 
altered based on discussions with OEPA; therefore, additional sample locations were necessary. 

4 

5 

6 

7 

Variance 208 10-PSP-0008-5 documents the collection of 18 additional grab soil samples for 
technetium-99 fiom an excavated above-WAC are in CU 6 (sub-CU A4B-C06-H49-1) and two grab soils 
samples fiom an erosion area running south through the above-WAC area. 

8 

9 

IO 

I I 

Variance 208 10-PSP-0008-6 documents the collection of 20 additional grab soil samples for 
technetium-99 fiom two excavations extending from the original above-WAC area in CU 6 (sub-CU 
A4B-C06-H49-1) identified in variances 208 10-PSP-0008-02 and 208 10-PSP-0008-05. 

. .  
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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 Sitewide 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Quality Assurance 
Project Plant (SCQ) requirements (DOE 2003). 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 Analytical Support Level (ASL) D or E, where 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 follows: 

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

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

Samples submitted for mercury analysis were analyzed by cold vapor atomic absorption. 

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

Semi-Volatile Organic Comuounds (SVOCs) 
Samples submitted for SVOC analyses were analyzed by gas chromatography/mass spectrometry. 

Volatile Organic Comuounds (VOCs) 
Samples submitted for VOC analyses were analyzed by gas chromatography/mass spectrometry. 

SDFPW4BCERTRPTU4B PTI CERT RPT-RVAWovenlber 17, ZOOS (444 PM) 4-1 
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4.1.2 Radiochemical Methods 
The radiochemical analytical methods depended on the specific nuclides of interest. Performance-based 
specification criteria included highest allowable minimum detectable concentration (HAMDC) percent 
overall tracer/chemical recovery, percent matrix spike recovery, method blank concentration, percent 
recovery of laboratory control sample, and relative error ratio for duplicate samples for each analyte. The 
on-site laboratory was required to meet these specifications using the methodologies described below. 

Total Uranium 
Samples were analyzed for unaium-238 using gamma spectroscopy, and the results were used to calculate 
the total uranium value. The calculation used was as follows: 

Total uranium (mg/kg) = (2.998544) x uranium-238 gamma spectrometry result (pCi/g) 

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

Radium-226 
Samples were analyzed by gamma spectrometry, and radium-226 was quantified by measuring gamma rays 
emitted by members of its decay chain. This method does not require chemical separation, but the samples 
must be allowed a 20-day progeny in-growth period before counting. The off-site laboratory used the same 
gamma ray emission lines and error weighted average methodology to calculate all of the Area 4B - Part One 
certification results. 

Radium-228 
Following gamma spectrometry analysis, radium-228 was also quantified by measuring gamma rays 
emitted by members of its decay chain. The off-site laboratory used the same gamma ray emission lines 
and error weighted average methodology to calculate all Area 4B - Part One certification results. 

Isotopic Thorium 
Isotopic thorium (thorium-228 and thorium-232) was also quantified by measuring gamma rays emitted by 
members of its decay chain by gamma spectrometry. The off-site laboratory used the same gamma ray 
emission lines and error weighted average methodology to calculate all Area 4B - Part One certification 
results. 

Technetium-99 
Technetium-99 was quantified by using a liquid scintillation counter. 

SDFFw4BCERTWTiA4B PTI CERT RPT-RVALiovember 17,2005 (4:44 PM) 4-2 



10 

11  

12 

13 

14 

15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 

33 

34 

35 

36 

37 
38 

39 

40 

41 

42 

FCP-A4B-PTI CERTRPT-DRAFT 
20810-RP-0008, Revision A 

November 2005 

4.2 DATA VERIFICATION AND VALIDATION 
This section discusses the data verification and validation (V&V) process used to examine the quality of 
field and laboratory results. Data were qualified to indicate the level of data usability, or level of confidence 
in the reported analytical results following Section 1 1.2 and Appendix D of the SCQ. 

Specific parameters associated with the data were evaluated during V&V to determine whether or not the 
data quality objectives were met. Five principal Quality Assurance parameters (Le., precision, accuracy, 
completeness, comparability, and representativeness) were addressed during V&V. Field sampling and 
handling, laboratory analysis and reporting, and non-conformances and discrepancies in the data were 
examined to ensure compliance with appropriate and applicable procedures. 

The V&V process evaluated the following parameters: 

0 Chain of Custody forms 
Specific field forms for sample collection and handling 

Completeness of laboratory data deliverable. 

The data validation process examined the analytical data to determine the validation qualifier of the results. 
General areas examined that apply to all the chemical data include the following: 

Holding Times 
Instrument calibrations 
Calculation of results 
Matrix spike/matrix spike duplicate recoveries 
Laboratory/field duplicate precision 
Field/Laboratory Blank contamination 
Dry weight correction for solid samples 
Correct detection limits reported 
Laboratory control sample recoveries and compliance with established limits. 

Parameters unique to the evaluation of radiochemical analyses include: 

0 

Background checks 
Relative Error ratios 
Detector efficiencies 
Background count correction. 

Calibration data for specific energies 

For this project, all the radiological data were reviewed and validated for all criteria noted above. Per 
project requirements, a minimum of 10 percent of the certification data were validated to Level D. This 
validation included the same review process as for Level B, but included a systematic review of the raw data 
and recalculations. 
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Following V&V, qualifier codes were applied to specific data points, reflecting the level of confidence 
assigned to the particular datum. These codes included: 

- 

J 

R 

U 

UJ 

N 

NJ 

N v  

Z 

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 limits 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-malung 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 
judgement of the interpretation of the supporting data, such as mass spectra. Caution must be 
exercised with the use of these data 

The analysis indicates the presence of an analyte that has been “tentatively identified” and the 
associated numerical value represents its approximate concentration. This qualifier indicates the 
presumptive presence of the analyte, but the result can only be considered estimated. This 
qualifier is not used in typical inorganic analyses, but could be used to qualify organic or 
radiochemistry data due to spectral interpretation problems. 

Not Validated. The results for this sample were not validated 

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. 

4.3 DATA REDUCTION 
Each sample used to support the Area 4B - Part One certification decision was entered in the SED with the 
following information: 

Field Information 

0 

0 

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

Using the information as summarized above, the following actions were taken for data reduction of each 

CU data set. 
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All of the data for each CU were queried from SED. All of the data were used even if the CU had 
more than the minimum required data points. 

The data from the validation fields were used for statistical calculations. 

Data with a qualifier of R or Z was not used in the statistical calculations. 

The higher of the two duplicate results was used in the statistical calculations. 

One half on the non-detect (U or UJ) values were used in the statistical calculations. 

Laboratory In formati on 
For each sample result the following information is entered: 

Laboratory Result - The reported analytical value from the laboratory 

Laboratory Qualifier - The qualifier reported from the lab. For radiological parameters non-detect 
values are assigned a U qualifier 

Total Propagated Uncertainty (TPU) - The TPU is an estimate of the overall uncertainty associated 
with a measured or calculated result that has been derived from an evaluation of all factors that can 
influence a result, including both systematic and random sources of uncertainty. For both in situ 
and laboratory-based radioactivity measurements, factors such as the random nature of the 
radioactive decay process (i.e., counting uncertainty), the mass or volume of the “sample” being 
analyzed, the variation in radiation detection efficiency with the energy of the emitted radiation 
and the density and chemical composition of the sample, uncertainty in nuclear decay parameters 
used to convert counts to activity, and attenuation of the radiation must be considered to properly 
asses the overall uncertainty of the measured result. 

Units - The units in which the Laboratory Result is reported. 

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 associated minimum 
detectable concentration, the validation result becomes the minimum detectable concentration 
value. 

0 Validation TPU - The TPU based on the validation process (applicable to radiological parameters 
only). The data Validation Section evaluates the reported TPU as described in the SCQ in 
Section 1 1.2 and Appendix D to assess the impact on the data quality and will qualify the data as 
estimated if the uncertainty is excessive. 

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

0 Validation Units - The units in which the Validation Result is reported. 
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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 2.2.4. Subsequent to any evaluation of preliminary data, full statistical analysis and evaluation was 
performed on all validated data. Final certification data are presented in Appendix B. 

5.1 CERTIFICATION RESULTS AND EVALUATION 
Below is a summary of the analytical results and statistical analyses of the data for each CU in Area 4B - 
Part One. The majority of Area 4B - Part One is in a high leachability zone. All CUs were considered to 
be in the zone, which results in using lower total uranium FRL of 20 mgkg. 

A4B-CO 1 -H04 
CU A4B-COl-HO4 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-C02-H 18 failed one of the certification requirements (a posteriori Sample size was greater than the 
number of samples collected) for the primary ASCOC total uranium. Although the hot spot criterion was 
met with all uranium results in this CU (Le., less than two-times the FRL), the entire sub-CU with the 
above-FRL total uranium result [A4B-C02-H18-6 (26.5 mgkg)] for this CU was excavated and 
re-sampled as a conservative approach to reduce the residual uranium levels. 

The failing preliminary certification statistics are presented in Appendix A. Following a real-time scan of 
the area (Table 5-1, Figure 5-l), another sample was collected from a random sampling location within the 
sub-CU under V/FCN 20810-PSP-0008-03. The new sample result was below the total uranium FRL, with 
a result of 6.1 1 mgkg (A4B-CO2-Hl8-6A). Following excavation and re-sampling, A4B-CO2 passed all 
certification requirements. All final certification data are presented in Appendix B. 

A4B-C03-H28 
CU A4B-C03-H28 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-C04-H46 
CU A4B-C04-H46 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 
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A4B-C05-H47 
CU A4B-C05-H47 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-C06-H49 
A4B-C06-H49 failed one of the certification requirements (a posteriori Sample size was greater than the 
number of samples collected) for the primary ASCOC total uranium. Although the hot spot criterion was 
met with all uranium results in this CU (Le., less than two-times the FRL), the entire sub-CUs with the 
above-FRL total uranium results [A4B-C06-H49-3 (2 1.1 mgkg) and A4B-C06-H49-7 (30.8 mgkg)] for 
this CU were excavated and re-sampled as a conservative approach to reduce the residual uranium levels. 

The failing preliminary certification statistics are presented in Appendix A. Following a real-time scan of 
the area (Table 5-1, Figure 5-1), another sample was collected fiom a random sampling location within 
each sub-CU under VNCN 20810-PSP-0008-03. The new sample results were below the total uranium 
FRL with results of 8.01 mgkg (A4B-C06-H49-3A) and 10.3 mgkg (A4B-C06-H49-7A). Following 
excavation and re-sampling, A4B-CO6 passed all certification requirements. All final certification data are 
presented in Appendix B. 

A4B-C07-H50 
CU A4B-C07-H50 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-CO8 
CU A4B-CO8 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-CO9 
CU A4B-CO9 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 10 
CU A4B-Cl0 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C11 
CU A4B-Cl l passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 
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A4B-C 12 
CU A4B-Cl2 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 1 3 
CU A4B-Cl3 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 14 
CU A4B-Cl4 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 15 
CU A4B-Cl5 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 16 
CU A4B-Cl6 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 17 
CU A4B-Cl7 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 1 8 
CU A4B-Cl8 passed all of the certification criteria as discussed in Section 2.2.4. Final certification data 
are presented in Appendix B. 

A4B-C 19-U 1 1 
CU A4B-Cl9-Ull passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-C20-U12 
CU A4B-C20-U12 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 
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A4B-C2 1 -U 13 
CU A4B-C21-U13 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

A4B-C22-H28 
CU A4B-C22-H28 passed all of the certification criteria as discussed in Section 2.2.4. Final certification 
data are presented in Appendix B. 

HWMU CLOSURES (HWMUs 4,18,28,46,47,49, AND 50) 
As discussed in Section 4.1.2 of the CDL, there are seven HWMUs (4, 18, 28,46,47,49, and 50) in 
Area 4B that are being closed under the scope of this certification effort. 

Based on SEP protocol described in Section 2.2.5, a unique CU should be established with a minimum of 
eight sample locations collected and analyzed for the HWMU COCs with the exception of HWMU 28. 
HWMU 28 includes the Incinerator Equipment area located in the northeast quadrant of Building 39A; the 
pad, trench, and sump to the east of Building 39A; and the trench to the northwest of Building 39A. These 
areas are considered to be contiguous because they are in close proximity to each other. Ten samples were 
collected from these areas. Building 39B, which is approximately 90 feet north of Building 39A and is 
part of HWMU 28, is not in close proximity to the other section of HWMU 28; therefore, a total of eight 
certification samples were collected to close this portion of HWMU 28. The approach to dividing 
HWMU 28 into two separate CUs and collecting a total of 18 samples is consistent with OEPA Division of 
Hazardous Waste Management’s (DHWM) request. 

As an added measure, the calculations described in the Closure Plan Review Guidance for RCRA 
Facilities (OEPA 2004) by the OEPA DHWM, were performed. Specifically, Appendix N, Section 
entitled “Using GCNs to Determine that No Further Action is Necessary at a Unit” was used. 

In short, this OEPA guidance describes the application of General Cleanup Numbers (GCNs) to a specific 
RCRA site. According to this guidance, elimination of a COC from assessment can be done based on two 
conditions: 1) if the frequency of detection is less than 5 percent, and 2) the 95 percent UCL or maximum 
concentration of the compound is below the site-specific background for the compound (for inorganic 
metals only). In each HWMU within 4B, one or more of the HWMU constituents were eliminated based 
on the two conditions above. 

Once the list of COCs to be assessed was defined, the appropriate adjusted GCN used in the calculations 
was defined using the 20 DAF (dilution attenuation factor) from Table 0-1 of the Closure Plan Review 
Guidance for RCRA Facilities (OEPA 2004), as the source area is less then 30 acres. Appendix C 
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contains tables for the statistical calculations that were performed to demonstrate HWMU closure. These 
tables also describe the constituents that were eliminated and which ones were retained for statistical 
analysis. 

The results of these calculations demonstrate that the cancer risk for each applicable HWMU is below the 
acceptable cancer risk level of 1 .OO E-05. Additionally, the non-cancer risk is less than the acceptable 
non-cancer risk level of 1 .OO. 

Taking both approaches (SEP protocols and OEPA DHWM guidance) into consideration, all HWMUs 
(4, 18,28,46,47,49, and 50) pass all relevant criteria and therefore are considered closed. 

5.2 AREA 4B - PART ONE CERTIFICATION CONCLUSIONS 
Based on the certification analytical results, precertification data, and statistical analysis, DOE has 
determined that the remedial objectives in the OU5 ROD have been achieved for Area 4B - Part One 
including all HWMUs and USTs described in this report. No further remedial actions are required. This 
portion of the FCP will be released for restoration and final land use upon U.S. Environmental Protection 
Agency (EPA) and OEPA concurrence. 
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6.0 PROTECTION OF CERTIFIED AREAS 

DOE has restricted access to certified areas in order to maintain their integrity prior to transfer for final 
land use. FCP Procedure EP-0008 has been developed to implement a process to protect certified areas 
from becoming re-contaminated. 

The procedure is summarized as follows: 

At the beginning of certification sampling activities for a remediation area, the perimeter of the 
“certified” area will be clearly delineated 

Signs will be posted upon the temporary perimeter limiting access to authorized individuals or 
projects 

To gain access to conduct work in a “certified” area, the person or project desiring access will 
submit a request to the Compliance section of the Environmental Closure Project 

Any equipment to be used within the “certified” area must have been cleaned in accordance with 
FCP certified area access 

Employees/operators should be briefed on the entry and exit requirements for a “certified” area 

Additional restrictions apply to certified areas that have been restored. The Environmental 
Closure Project Restoration Management Group will approve request for access in writing prior to 
entry. 

After DOE, EPA and OEPA agree that an area is certified, the area will be released for final land use. At 
that time, best management practices and administrative controls will be used to protect the area from 
contamination, and other controls will be implemented as needed. 
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APPENDIX B 

CERTIFICATION SAMPLES, ANALYTICAL RESULTS 
AND FINAL STATISTICS TABLES 
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FCP-A4B-PTl -CERTRPT-DRAFT 

208 10-RP-0008, Revision A 
November 2005 

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 yielding 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 (i.e., 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. 
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APPENDIX C 

HWMUs 04,18,28,46,47,49, AND 50 RCRA CAWULATIONS 
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APPENDIX D 

VAR.IANCE/FIELD CHANGE NOTICES FOR THE 
AREA 4B - PART ONE CERTIFICATION SAMPLING PSP 
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WBS NO.: PROJECTIDOCUMENTECDC #208 10-PSP-0008 REV 

PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 
VARIANCE / FIELD CHANGE NOTICE (Include justification): 

This VIFCN documents that analytical releases 1000033560 and 1000033562 will be treated as one analytical batch for the 
volatile organic compound analysis. The samples from these two releases were collected at approximately the same day and 
time. The batching of these two releases allows the laboratory quality control samples from release 1000033560 to be 

d 31 P a k l o f l p  0 5 
Date: 810810 

. -  

associated with release 1000033562. 

Justification: 
The four samples from release 1000033562 were the remaining samples from CU 3 (HWMU 28), which were unable to be 
collected at the same time as the other samples collected in CU 3 because of standing water. The samplers did not collect 
sufficient volume for the laboratory to perform the required laboratory quality control (QC) analysis on the samples collected 
from the remainder of the CU 3 samples. Therefore, it is necessary to batch releases 1000033560 and 1000033562 together 
and use the laboratory QC from release 1000033560. Per Section 4.3 of the PSP, the changes to the PSP will be documented 
with a VIFCN. 

CHARACIERIZATION MANAGER: Frank Miller 



WBS NO.: PROJECT/DOCUMENT/ECDC #20810-PSP-O008 REV A 

PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 

A4B = Area 4B 

17 = seventeenth sample location 
R = radiological analysis 

C06-H49 = CU 6, HWMU 49 

Page: 1 of 3 

Date: 8/29/05 

Field sketch required: Yes 
Surveying required: Yes, Surveyors will survey these sample points 
Field QC samples required: No 
Field data validation: Yes 

Data package requirements: Full data package within 7 days. 
The highest total uranium result for this area is 30.8 mgkg from boring A4B-C06-H49-7. 

Analytical data validation: Yes / 

PROJEm MVAGER: 

QUALITYASSURANCE: 

FIELD MAN AGER: 

Justification: 
Above-WAC technetium-99 results were detected in CU 6 (sub-CU A4B-C06-H49-1). Even though preliminary statistics demonstrate 
that this CU passes certification, this above-WAC location has been excavated as a conservative approach. Per Section 4.3 of the PSP, 

tlOCUhENT CONTROL: Jeannie Rosxr OTHER: 

CHARACEREATION MANAGER: F d  Miller OTHER: 

OTHER OTHER: 

CEFCN APPROVAL VARIANCWCN APPROVAL 

REVISION REQUIRED: [ ]YES [XINO 





. 5 

.. 
a z 
W 
c3 
W 
-I 

m 
\I 
I 
I 

0 
c> 

n 
W 
-I a z 
v) 

W 

0 
t- 

W 
aL 

a 

m 

a 

a 



Page: 1 of 2 , .  WBS NO.: PROJECTIDOCUMENTIECDC #20810-PSP-0008 REV A 

QUALITV ASSZIRANCE: 

RELD MANAGER 

I Date: 9121Q5 
PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 

CHARACTERIZATION MANAGER F d  Miller OTHER 

OTHER: OTHER: I 

VARIANCE /FIELD CHANGE NOTICE (Include justification): 
This VarianceBield Change Notice (VBCN) documents the collection of grab soil samples for total uranium (TAL M) from above-FRL 
excavated areas in CU 2 (sub-CU A4B-C02-H18-6) and CU 6 (sub-CUs A4B-C06-H49-3 and A4B-C06-H49-7). These three areas are 
each approximately 20 feet by 20 feet. 

One sample will be randomly located and collected from the floor of each of the sub-CUs that were excavated. The Sampling and 
Analytical Requirements are listed in Attachment 1. Listed below are the sample IDS for each sub-CU. 

A4B-C02-H18-6 I A4B-C02-H18-6aAR 
A4B-C06-H49-3 I A4B-C06-H49-3aAR 

Field sketch required: Yes 
Surveying required: Yes, Surveyors will survey these sample points 
Field QC samples required: No 
Field data validation: Yes 
Analytical data validation: Yes, VSL B 
Data package requirements: COAs within 24 hrs. Full ASL D E  data package within 7 days. 

The highest total uranium result for this area is 30.8 mgkg from boring A4B-C06-H49-7. ' . 

Justification: 
Above-FRL sample results were detected in these three sub-CUs the areas were excavated to remove the elevated uranium soil. These 
newly collected samples will replace the previously collected uranium samples and will be used in the statistical analysis of these two CUS. 
Per Section 4.3 of the PSP, the changes to the PSP will be documented with a VRCN. 

Date: 9/2/05 

DISTRIBUTION 
PROJECT MANAGER I DOCUMENT CONTROL J e a ~ l c  Rosser I OTHER 
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Pagef Of 6 0 5 WBS NO.: PROJECT/DOCUMENT/ECDC #208 10-PSP-0008 REV A 

PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 
VARIANCE / FIELD CHANGE NOTICE (Include justification): 
This VarianceEield Change Notice (VECN) documents the collection of grab soil samples from of six additional sampling locations in 
CU C22-H28 for TALs A, B, C, E, and H, See Figure 1 (attached) for sampling locations. See Attachment 1 for sampling requirements. 

Date: 9/2/05 

Field sketch required: No 
Surveying required: Yes, Surveyors will survey these sample points prior to sampling. 
,Field QC samples required: Yes, trip blank 
Field data validation: Yes 
Analytical data validation: VSL D 
Data package requirements: ASL D/E 

The highest total uranium result for this area is 3.92 m a g  from boring A4B-(203-H28-12. 

Justification: 
The CU design for HWMU 28 was altered based on discussions with Ohio EPA; therefore, additional sample locations are necessary. Per 
Section 4.3 of the PSP, the changes to the PSP will be documented with a VtFCN. II 



Attachment 1 

Location 

22-H28-3 

. 

Depth Sample ID TAL North-83 

480618.76 
A4B-C22-H28-3"RMP 
A4B-C22-H28-3"L H 

0"-6" - 

i '  
' 

AREA 4B CU 22 ADDITIC)NAL~CERTIEICATION-SA~-LE-LOCATIONS-~D- 

22-H28-4D 

cu 

22 

~~ 

A4B-C22-H28-4"RMP 
A4BC22-m 8-4"RMP-D 
A4B-C22-H28-4"L 

ABCE 
480603.88 0"-6" 

East-83 

1348707.46 

1348698.92 

1348706.80 

1348716.76 

13487 14.54 

1348725.54 
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State of Ohio Environmental Protection Agency 

Southwest District 
401 East Fifth Street TELE: (937)285-6357 FAX: (937)285-6249 I Bob;.Taft. Governor 
Dayton, Ohio 45402-291 1 www.epa.state.oh.us Bruce Johnson, Lt. Governor 

Joseph P. Koncelik, Director 

September 20,2005 

Mr. William Taylor 
US Department of Energy 
Ohio Field Office 
Fernald Closure Project 
175 TriCounty Parkway 
Springdale, Ohio 45246 

RE: APPROVAL - REVISED RtC & VARIANCES 4B-PART I CDUPSP 

Mr. Taylor: 

This letter is a correction to the one previously submitted September 76, 2005. 

Ohio EPA has received DOE’S Transmittal of Revised Responses to Ohio €PA 
Comments and Variances on the Certification Design Letter and certification Project 
Specific Plan for 4B - Part One dated September 7,2005. Ohio EPA approves the 
changes as well as Variances V/F 2081 0-PSP-0008-02, V/F 2081 0-PSP-0008-03, and 
V/F 2081 0-PSP-0008-04. 

If there are any questions, please contact me. 

Since rely, 

Thomas A. Schneider 
Fernald Project Manager 
Office of Federal Facilities Oversight 

cc: Jim Saric, U.S. EPA 
Mark Shupe, HSI GeoTrans 
Michelle Cullerton, Tetra Tech Inc. 
Tom Ontko, DHWM 

Printed on Recycled Paper 

@ 

Ohio EPA is an Equal Opportunity Employer 



WBS NO.: PROJECTIDOCUMENTECDC #20810-PSP-O008 REV &$ 98.1% rt& 

PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 

Field sketch required: Yes 
Surveying required: Yes, Surveyors will survey these sample points 
Field QC samples required: No 
Field data validation: Yes 
Analytical data validation: Yes 
Data package requirements: Full data package within 7 days. 
The highest total uranium result for this area is 30.8 mgkg from boring A4B-C06-H49-7. 

, 
Pa e : l o f 4  

Da l L l O , 1 0 6  0 3 

Justification: 
Above-WAC technetium-99 results were detected in the floor and northern sidewall of the initial excavation of this area (CU 6 [sub-CU 
A4B-C06-H49-1]). Sampling is required following excavation of the above-WAC material to confirm that the above-WAC soil has been 

QUALITY ASSURANCE 

FELD MANAGER: 

I DISTRIBUTION 
PROECT MANAGER I DOCUMENT CONTROL Jeannie Rosser I OTHER 

CHARACTERIZATION MANAGER: Frank Miller OTHER: 

OTHER: OTHER: 

I 



t 



x 



t 

3 
a, 
> .- 

rn cv 
x 

cv 
d- 

a3 cv 

x 

0 m * 

co cv 
x 

x 



0 

4 
State of Ohio Environmental Protection Agency 

Southwest District 
TELE: (937)285-6357 FAX: (937)285-6249 401 East Fifth Street 

Dayton, Ohio 45402-291 1 

TO: 

FROM: 

DATE: 

SUBJECT: 

www.epastale.oh.us 

MEMO 

Bruce Johnson, Lt. Governor 
Joseph P. Koncelik, Director 

J.D. Chiou and Frank Miller, FF 

Donna Bohannon, OFF0 

October 11,2005 

Approval - VlFCN 2081 0-PSP-0008-05 Certification Design Letter and 
Cettification Project Specific Plan For Area 4B - Pad One 

This V/FCN documents the collection of 20 Tc-99 soil samples from the AWAC excavation 
in Area 4B, measuring 4ft by 9 ft, in CU6. This sampling will determine whether the AWAC 
material has been removed from the excavation. Since this excavation is within a sub-CU, 
the samples will be handled as field duplicates and the highest value will be used for 
statistical analysis as to eliminate over-weighting the CU. Ohio EPA approves of this 
variance. 

Q:\ou5\3B4BA5\Area4B\Area4BPartOneVFCN 1 .wpd 

@ Pnnted on Recyded Paper Ohio EPA is an Equal Opportunity Employer 
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Field sketch required: No 
Surveying required Yes, Surveyors will survey these sample points 
Field QC samples required: No 
Field data validation: Yes 
Analytical data validation: Yes 
Data package requirements: Full data package withm 7 days. 
The highest total uranium result for this area is 30.8 mgkg from boring A4B-C06-H49-7. 

WBS NO.: PROJECT/DOCUMENT/ECDC #20810-PSP-O008 REV 1 Page: 1 of 3 

Justification: 
Above-WAC technetium-99 results were detected in the floor and northern sidewall of the initial excavation of this area (CU 6 [sub-CU 
A4B-C06-H49-1]). Sampling is required following excavation of the above-WAC material to confirm that the above-WAC soil has been 

PROJECT TITLE: Certification Design Letter And Certification Project Specific Plan 
For Area 4B - Part One 

Date: 10/17/05 

I removed. Per Section 4.3 of the PSP, the changes to the PSP will be documented with a VFCN. 
REQUESTED BY: Greg Lupton Date: 10/17/05 n 

DISTIUBUTION 
PROJECT MANAGER DOCUMENT CONTROL: Jeannie Rosser OTHER: 

QUALITY ASSURANCE: CHAUClZRlZATION MANAGER Frank Miller OTHER: 

FIELD MAN AGER OTHER: OTHER 

- 
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atlbEm 
State of Ohio Environmental Protection Agency 

Southwest District 
TELE: (937)265-6357 FAX: (937)265-6249 Bob Taft, Governor 401 East Fifth Street 

Dayton, Ohio 45402-291 1 

TO: 

FROM: 

DATE: 

SUBJECT: 

MEMO 

Bruce Johnson, Lt. Governor 
Joseph P. Koncelik, Director 

J.D. Chiou and Frank Miller, FF 

Michelle Waller, Ohio EPA, OFF0 

October 18,2005 

Approval - VlFCN 2081 0-PSP-0008-06 Certification Design Letfer and 
Certification Project Specific Plan For Area 46 - Part One 

This V/FCN documents the collection of 20 Tc-99 soil samples from two AWAC 
excavation in Area 46, measuring 4ft by 4ft, in CU6. This sampling will determine whether 
the AWAC material has been removed from the excavation. Since this excavation is within 
a sub-CU, the samples will be handled as field duplicates and the highest value will be 
used for statistical analysis as to eliminate over-weighting the CU. Ohio EPA approves of 
this variance. 

e ~ Printed on Recycled Paper Ohio EPA is an Equal Opportunity Employer 




