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EXECUTIVESUMMARY 

This certification report presents the information and data used by the U.S. Department of Energy (DOE) 

to determine that existing area-specific constituents of concern (ASCOCs) concentrations do not exceed 

the final remediation levels (FRLs) in Area 1, Phase 111 (AlPIII) Part One at the Femald Environmental 

Management Project (FEW). On the basis of this reported information and supporting project files, 

DOE has determined that no remedial action and no M h e r  debris removal is required in this area of the 

site and, therefore, it can be considered “certified.” AlPIII Part One will be considered certified when 

the U.S. Environmental Protection Agency (EPA) and Ohio Environmental Protection Agency (OEPA) 

agree that the certification criteria have been achieved within all 26 relevant certification units (CUs) into 

which the area was divided. Upon approval from the regulatory agencies, DOE will proceed with 

planning the natural resource restoration activities for AlPIII Part One, as outlined in the Natural 

Resource Restoration Plan (DOE 1998a). 

AlPIII Part One was initially divided into 25 CUs. However, during development of the Certification 

Design Letter (CDL) for AlPIII Part One, non-native debris was discovered within the area. The debris, 

both surface and subsurface, was removed and an additional CU was established within the footprint of 

the subsurface debris removal. Delineation of CUs 01 through 25 is described in the CDL for AlPIII 

(DOE 2000a) (This certification area was not identified as “part one” until after the submittal of the CDL 

and the Project Specific Plan). Delineation of CU 26 is described in VarianceEield Change Notice 

(VRCN) 20720-PSP-000 1-4. Certification sampling was conducted in this area of the site to verify that 

the certification criteria were achieved. These criteria state that: 1) the mean concentrations or activities 

of the primary ASCOCs within a CU are less than the FRLs at the 95 percent upper confidence level; and 

2) no certification result can exceed two-times the FRL (i.e., the hot spot criterion). If either of these 

criteria is not met, then fbrther investigation and possible excavation is required. If both of these criteria 

are met for a CU, then it can be released for development of the final land use. 

AlPIII Part One is heavily wooded, making it impractical to conduct a precertification scan without 

extensive clearing of vegetation. Therefore, existing historical data and land use information were used 

to verify the certification readiness and to establish CU boundaries. Based on this information, 

certification began without conducting remedial activities. A “supplemental” real-time scan was 

conducted in conjunction with certification sampling activities. The “supplemental” real-time scanning 
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data indicated no above-FRL radiological contamination present. The AlPIII Part One certification 

samples were analyzed at the FEMP on-site laboratory, following guidelines outlined in the Sitewide 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Quality 

Assurance Project Plan (SCQ, Procedure FD-1000) and the Sitewide Excavation Plan 

(SEP, DOE 1998b). Samples from twelve locations in each CU were analyzed and reported at the 

required analytical support level. Analyhcal data packages included sample results with associated 

quality assurance/quality control data and all applicable raw data. The data were also subjected to the 

required validation and verification process, which did not identify any significant quality concerns. All 

AlPIII Part One CUs achieved the certification criteria. The determination of passing or failing 

ceitification was based on a review of certification sample analyhcal results from each CU against the 

certification criteria. Statistical analysis was required for only one ASCOC in one CU to determine if it 

passed certification. All other results were below their associated FRLs. Based on the analytical results, 

' and the one statistical analysis, all 26 CUs under the scope of this certification effort achieved the 

certification criteria. DOE has restricted access to certified areas in order to maintain their integrity prior 

to development of the final land use. 

000006 
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1.0 INTRODUCTION 

1.1 PURPOS E 

This Certification Report presents the information and data used by the U.S. Department of Energy 

(DOE) to determine that existing concentrations of area-specific constituents of concern (ASCOC) in 

soils do not exceed the final remediation levels (FRLs) within Area 1 , Phase 111 (AlPIII) Part One. As 

discussed in the Certification Design Letter (CDL, DOE 2000a) for AlPIII Part One, this soil is being 

certified in order to proceed with final land use activities. 

1.2 BACKGROUND 

In the 1996 Operable Unit (OU) 5 Record of Decision (ROD, DOE 1996a), DOE committed to 

excavating contaminated soil that exceeds health-based FRLs, with final disposition of the excavated 

material in the On-Site Disposal Facility (OSDF) or at an off-site disposal facility if the material exceeds 

OSDF waste acceptance criteria (WAC). The OU5 Remedial Investigation Report (DOE 1995) defined 

the extent of soil contamination exceeding the FRLs and, in general, indicated widespread contamination 

occurring in approximately 430 acres of the 1,050-acre Fernald Environmental Management Project 

(FEMP). In the OU5 Remedial Action Work Plan (RAW, DOE 1996b), DOE committed to preparing a 

Sitewide Excavation Plan (SEP, DOE 1998b) to define the overall approach to implementing the soil and 

at- and below-grade debris cleanup obligations identified in the OU2,OU3, and OU5 RODS. 

In the SEP, the FEMP has been 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 SEP describes 

the general soil remediation and certification process at the FEMP. Based on existing soil analyhcal 

data, historical land use and location, no soil excavation was anticipated in AlPIII Part One. 

Consequently, excavation Approach E was followed in AlPIII Part One, and no Integrated Remedial 

Design Package was submitted. However, during development of the AlPIII Part One CDL, surface and 

subsurface, non-native debris (fencing, concrete, metal, etc.) was discovered in previously disturbed 

areas. Per the Ohio Environmental Protection Agency (OEPA), removal of the non-native debris was 

necessary to complete certification of the area. The general approach for the removal of the debris 

followed “Excavation Approach A - Shallow Excavation of Impacted On-Property Area Outside the 

Former Production Area and Other Waste Storagemanagement Areas” described in Section 4.1 of the 

FE~iP3FTI\~RTRPTV\lRPTlCERT-RVO docuugust 9.2001 1-1 
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SEP. The performance requirements for implementing this approach are presented in the 

Implementation Plan for Paddys Run Debris Removal/Bank Stabilization and Area 1, Phase III 

(DOE 200 1). 

Typically, a precertification scan is conducted prior to issuance of the CDL. The data from these scans 

are used to: 1) verify that no localized contamination (i.e., “hot spots”) are present, 2) provide a 

preliminary indication if an area will likely pass certification, and 3) bias CU boundaries so pockets of 

elevated activity are contained. Because AlPIII Part One is primarily wooded, it was not practical to 

conduct a precertification scan without large-scale vegetation removal. This would not support natural 

resource restoration goals, considering this area contains a sensitive habitat, the forested wetland, in the 

center and a mature forest in the west. Existing historical data and land use information were used to 

verify the certification readiness and to establish CU boundaries. 

As an added measure to verify that no hot spots are present, real-time scanning was conducted as part of 

the certification process in the AlPIII Part One disturbed areas. This “supplemental” real-time scanning 

is discussed further in Section 2.2.2, and details of the fieldwork are presented in the Project Specific 

Plan (PSP) for AlPIII Certification Sampling (DOE 2000b). (This certification area was not identified 

as “part one” until after the submittal of the CDL and the PSP.) Following the review of the historical 

data and land use information, a CDL (DOE 2000a) was developed to proceed with the certification 

process. 

Location of debris and associated field activities, which were required prior to final certification, are 

described in the Implementation Plan for Paddys Run Debris RemovaVBank Stabilization and Area 1, 

Phase III, and are also discussed in Section 2.2.2. All certification activities for this area were conducted 

in compliance with the SEP. 

1.3 ARE A DESCRIPTION 
AlPIII Part One includes the northern portion of the F E W  between Paddys Run and the old north 

access road. The AlPIII Part One boundary has been modified from the SEP to follow the existing fence 

around the northern wood lot. This fence was installed following construction of the rail yard (located 

just south of AlPIII Part One). Several acres adjacent to the railroad line that were formerly part of 
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AlPIII Part One are no longer part of this certification effort. This land will now be considered AlPIII 

Part Three. These areas are identified on Figure 1-1. 

With the revised boundary, AlPIII Part One is a 107.4-acre parcel of primarily wooded land with a 

forested wetland habitat and several open areas of formerly grazed meadow. The topography of AlPIII 

Part One is variable, with an overall slope to the south-southwest. Several small drainage ditches enter 

AlPIII Part One from an off-property agricultural area and eventually disperse within AlPIII Part One to 

form the wetlands. 

It is unlikely that the majority of AlPIII Part One has been impacted from former FEMP production 

activities for several reasons. First, AlPIII Part One is located to the north and northwest (generally 

upwind) of the Former Production Area and, therefore, should have minimal impacts from airborne 

contamination. Secondly, AlPIII Part One does not receive drainage from any other part of the FEMP 

site. Finally, as stated in the OU5 Remedial Investigation (DOE 1995), no known disposal or 

plant-related activities were associated with this region of the FEMP. W l e  this is the case, a review of 

aerial photographs and visual examinations of the area show several soil disturbances in AlPIII Part 
One, as follows: 

0 During plant construction (early 1950s prior to operations), fill was deposited over the 
hillside in the northeast comer of this area (Northeast Fill Area, Figure 1-2). The 
amount of bedrock in this fill indicates it likely originated fiom where the old access 
road (a.k.a., construction road) was cut through the hillside. 

0 Aerial photos from the mid-1970s show earthwork in the southwest comer of AlPIII 
Part One just north of the railroad tracks (Northeast Fill Area, Figure 1-2). A large area 
of dispersed fill is evident in this area upon visual inspection. 

0 Aerial photos from the 1960s and 1970s show several cleared paths running throughout 
this area that were used for security patrols during production. 

0 A 1977 aerial photo showed a small excavation beginning at the north property 
boundary, approximately 700 feet east of Paddys Run, and extending in a southwest 
direction toward Paddys Run. Based on the trenched shape of the excavation and the 
saturated soil conditions in this area, this was probably an effort to divert drainage 
toward Paddys Run. 

. .  . .. 
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e More recently during construction of the railyard, several brush piles and small soil piles 
containing concrete debris were placed along the Southern edge of what is now AlPIII 
Part One (located inside the new fence, Figure 1-2). Information on these piles was 
documented in VarianceEield Change Notice (VECN) 20720-PSP-0001-1 to the AlPIII 
Certification Sampling PSP (DOE 1999). 

For the purpose of this certification report, these areas collectively will be referred to as the “AlPIII Part 

One disturbed areas.” There is some uncertainty as to the origin of the fill material. Figure 1-2 shows 

the fill areas, topography, and surface features of the area. As previously mentioned in Section 1.2, all 

identified, accessible non-native debris in AlPIII Part One was removed. All accessible anomalies in the 

northeast fill area were removed. Since the 1970s, a local farmer has been using this area for grazing 

cattle. 

1.4 SCOPE 

The scope of this report includes the certification of AlPIII Part One. AlPIII Part One was initially 

divided into 25 certification units (CUs). The certification design for these 25 CUs was completed in 

accordance with Section 3.4 of the SEP. An additional CU (CU 26) was established following removal 

of the non-native subsurface debris located within CU 24. The certification design for CU 26 was also 

completed in accordance with Section 3.4 of the SEP. 

1.5 OBJECTIVES 

The objectives of this Certification Report are: 

e Describe the analyhcal methods, data validation processes, data reduction and statistical 
processes used to support the certification process; 

e Present certification sampling results for the 26 CUs; 

e Present the statistical analysis showing that all 26 CUs have passed the certification 
criteria, including FRL attainment and hot spot criteria; 

e Describe “supplemental” real-time scanning; and 

e Describe access controls implemented to prevent recontamination. 

1-4 FERM lRPTl\CERTRPT\A ~F’~PT~CERT-RVO.~OCMU~US~ 9,2001 000010 
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1.6 AT 

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 

Appendix A 

Appendix B 

Appendix C 

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

Certification Approach: The approach to sampling and analysis used for 
certification 

Overview of Field Activities: Historical data evaluation, “supplemental” 
real-time scanning, debris removal, certification sampling, and changes to work 
scope 

Analytical Methodologies, Data Validation Processes, and Data Reduction 

Certification Evaluation and Conclusions 

Protection of Certified Areas 

Data Tables and Maps from Supplemental Real-Time Scans 

VariancesField Change Notices for AlPIII Certification Sampling PSP 

Certification Samples, Results and Statistics Tables 

1.7 F E W  CE RTIFICATION MASTE R MAP 
In order to track the status of certification at the FEW, DOE will include a site map showing the status 

of the soil remediation areas and phased areas with all Certification Reports. This map is included in this 

Certification Report as Figure 1-3, and has been revised to reflect the status of AlPIII Part One. 

: i  
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2.0 CERTIFICATION APPROACH 

2.1 CERTIFICATION STRATEGY 
This section summarizes the ASCOC selection process and the certification approach, including CU 

establishment, sampling design, and statistical analysis. The general purpose of certification sampling is 

to verify that the mean concentrations or activities of primary ASCOCs remaining in the soil of a CU 

following remedial activities are less than the FRLs at the 95 percent upper confidence level (UCL), and 

at the 90 percent UCL for secondary ASCOCs. The certification process also includes the hot spot 

criterion, which states that if any of the certification results exceeds two-times the FRL, then further 

action is required, as discussed in Section 3.4.5 of the SEP. If the mean residual ASCOC concentrations 

or activities are below the FRLs within the respective confidence bounds, and the hot spot criterion is 

met, then the remedial objectives have been achieved for the CU. It can then be released for restoration 

and development of a final land use as appropriate. The general certification strategy is described in 

Section 3.4 of the SEP, and the AlPIII Part One specific strategy is described in the CDL for AlPIII Part 

One. 

2.1.1 Selection of Ar ea-Specific' Constituents of Concern 

The OU5 ROD lists 80 soil constituents of concern (COCs) with established FRLs. These COCs were 

retained for further investigation based on a screening process that considered the presence of the 

constituent in site soil and the potential risk to a receptor exposed to soil containing that contaminant. 

Many of the COCs with established FRLs have a limited distribution in site soil, or the presence of the 

COC is based on high contract required detection limits (CRDLs). When FRLs were established for 

these COCs in the OU5 ROD, they were initially screened against site data presented on spatial maps to 

establish a picture of potential remediation areas. 

By reviewing existing remedial investigation data presented on spatial distribution maps, it was possible 

to reduce the sitewide list of soil COCs fiom the 80 listed in the OU5 ROD to 30. This reduction was 

possible because the majority of the COCs with FRLs listed in the OU5 ROD have no on-site detections 

above their corresponding FRL, thus eliminating them fiom further consideration. The 30 remaining 

sitewide COCs account for over 99 percent of the combined risk to a site receptor model, and they 

comprise the list from which all of the remediation ASCOCs are drawn. 

2- 1 FER\A~P~PT~\CERTRPT\A~F'~PTICERT-RVO.~OC\AII~IIS~ 9.2001 
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As stated in the SEP, the primary radiological COCs (i.e., total uranium, radium-226, radium-228, 

thorium-228, and thorium-232) will be retained sitewide as ASCOCs in each remediation area. The 

selection process for retaining secondary ASCOCs for a remediation area is driven by applying a set of 

decision criteria, as follows: 

0 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; 

0 Analytical results show that a contaminant is present above its FRL, and the above-FE 
concentrations are not attributable to false positives or elevated CRDLs; 

0 It can be traced to site use, either through process knowledge or known release of the 
constituent to the environment; and 

0 Physical characteristics of the contaminant, such as degradation rate and volatility, 
indicate it is likely to persist in the soil between time of release and remediation. 

2.1.2 ASCOC Selection Process for AlPIII Part One 

Total uranium, radium-226, radium-228, thorium-228 and thorium-232 are sitewide primary COCs, and 

were retained as ASCOCs throughout AlPIII Part One. Beryllium was also retained as an ASCOC in 

specific CUs since an above-FFU result was found in the historical data set. As stated earlier 

(Section 1.3), it is unlikely that the majority of AlPIII Part One has been impacted from former FEMP 

production activities. Below-FRL results bound the above-FFU result to the north, east, and west, thus 

demonstrating that beryllium contamination is not widespread. However, there is still uncertainty about 

concentrations in soil to the south. Therefore, beryllium was retained as an ASCOC in the CU that 

contains the above-FRL result (CU 15), as well as in the CUs located to the south (CUs 05, 16,23,25 

and 26). As an added conservative measure, it was also retained as an ASCOC in the CUs adjacent to the 

above-FRL beryllium concentration (CUs 04, 14 and 19). Aroclor-1254, aroclor-1260, dieldrin, 

3,3-dichlorobenzidine, and N-nitroso-di-n-propylamine are COCs that had results greater than the FRL 

because the CRDL was higher than the FRL. There is no evidence to include that these COCs would be 

found in AlPIII Part One given its location and historical land use. Per ASCOC selection criteria, they 

were not retained as ASCOCs. 

In conclusion, the sitewide primary COCs were retained as the ASCOCs for all AlPIII Part One CUs. In 

addition, beryllium was retained as an ASCOC in nine selected CUs based on an above-FRL result from 

2-2 FERM lF'3FTl\CERTRPTM 1 F'3m 1CERT-RVO.dMMugW 9,2001 
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the historical data set. The selected AlPIII Part One ASCOCs are listed on Table 2-1 along with their 

applicable FRLs. 

2.2 CERTIFICATION APPROACH 

The certification design for AlPIII Part One follows the general approach outlined in Section 3.4 of the 

SEP. Because AlPIII Part One is considered a "non-impacted area," Excavation Approach E, 

Section 4.5 of the SEP was used as a basis for the certification design. As a result, 25 Group 2 CUs, 

which can be as large as 250,000 square feet, have been located within AlPIII Part One. 

However, due to the debris discovered during the development of the CDL, additional activities were 

required prior to certification. Excavation Approach A, Section 4.1 of the SEP was followed for the 

removal of the debris within CU 24. An additional CU (CU 26) was established in the post-debris 

removal footprint. CU 26 was also a Group 2 CU. 

2.2.1 Certification Desi-en 

Taking into account the limited historical data, land uses and the inability to perform a comprehensive 

precertification scan, the following eight objectives were used to establish the CU design for AlPIII Part 

One: 

1. Isolate the cleared paths and a 25-foot area around them, to the extent practical, into CUs 
since these areas are potential locations for isolated contamination. 

2. Isolate the excavated strip near the northwest corner of AlPIII Part One into one CU. 

3. Isolate the fill areas in the northeast and southwest comers of AlPIII Part One into CUs. 

4. Isolate the disturbed area along the southern boundary (adjacent to the rail yard) into a 
single CU, which will also contain the small soiydebris piles found in this area. 

5. Contain the soil closest to the fire training facility (excluding the CU from Objective 4, 
above) into a CU, since this represents the most likely part of AlPIII Part One to have 
been affected by airborne contamination. 

6. Divide the remaining portions of AlPIII Part One into logical CUs no larger than 
250,000 square feet. 
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7 .  Remove all identified non-native surface and subsurface debris. 

8. Establish an additional CU, no larger than 250,000 square feet, in the post subsurface 
debris removal footprint within the southwest fill area. 

CUs 01 through 05 have been established to meet Objective 1, while CU 07 was established to meet 

Objective 2. To meet Objective 3, CU 21 isolates the fill in the northeast comer of AlPIII Part One, and 

CU 24 isolates the fill in the southwest comer. To meet Objective 4, CU 25 was established. The 

boundary of CU 25 follows the old cattle fence where it is still present, thereby containing portions of 

AlPIII Part One that were not enclosed in the woodlot by the old cattle fence during the production 

years. Otherwise the boundary extends 40 feet north of the southern AlPIII Part One boundary. 

Objective 5 is met by CU 23, which (along with CU 16) will also serve as a buffer to CU 25. The 

remaining CUs (6, 8,9, 10, 11, 12, 13, 14, 15, 17, 18, 19,20, and 22) were established per Objective 6 to 

include the remaining portions of AlPIII Part One. All initial 25 AlPIII Part One CUs are shown in 

Figure 2-1 along with their sizes. 

Followhg removal of the non-native, subsurface debris (Objective 7) within CU 24 (southwest fill 

areas), CU 26 was established (Objective 8) and is illustrated in Figure 2-2. 

2.2.2 Supplemental Real-Time Scanning 

As added verification that no hot spots would be missed during certification, real-time data were 

collected to supplement soil certification in the AlPIII Part One disturbed areas (Section 1.3). Thls 

“supplemental scanning” was a logical alternative to traditional precertification since the disturbed areas 

in AlPIII Part One are the most likely locations for contamination. It is important to note that this scan 

was conducted in conjunction with certification sampling. 

The supplemental real-time scan followed the precertification parameters except for complete coverage 

of the entire area. Data Quality Objectives of this scan were the same as precertification scanning with 

an action level of three times the FRL hot spot level for the mobile sodium iodide (NaI) detectors, and 

one times the FRL trigger level for the HPGe. If a result exceeded these values, then a hot spot 

confirmation would be required per the User Guidelines, Measurement Strategies, and Operational 

Factors for Deployment of In Situ Gamma Spectrometry at the Fernald Site (User’s Manual, 

DOE 1998~). If a hot spot were confirmed during the supplemental scan, then it would be excavated 

before the area is considered certified. The results of this supplemental real-time scan are presented in 
‘ :  1 .  !,,: 
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the form of data tables and maps in this AlPIII Part One Certification Report (Appendix A). Details of 

this scan are presented in the PSP for AlPIII Certification. The results are included in Section 3.1 of this 

Certification Report. 

In addition, HPGe measurements were collected fiom the subsurface debris removal footprint within the 

southwest fill area following all debris removal activities. All precertification parameters described 

above applied. The results of the post debris removal scan are also presented in the form of tables and 

maps in Appendix A and the results are discussed in Section 3.1 

2.2.3 Sample Selection Process 

For unimpacted areas such as AlPIII Part One, two certification approaches have been applied, one for 

open field and one for fill areas (such as the stockpiles in Area 2, Phase III). Most AlPIII Part One CUs 

are open field, however CUs 21 , 24, and 25 contain fill material. The extent of the fill is difficult to 

determine through visual inspection because the fill is spread out, rather than stockpiled, and is covered 

with vegetation. 

These factors, combined with the fact that Geoprobe@ access to most of these areas is impossible without 

a large scale removal of trees, meant the approach used to certify stockpiles in A2PIII was not applied in 

AlPIII Part One. Instead, a supplemental scan was completed to certify the areas containing fill. The 

HPGe results in CUs 21,24 and 25 were evaluated as follows: 

If HPGe results indicate the area was not impacted above the FRL, then the CU will be 
certified as an open field CU (i.e., surface samples collected and analyzed at 12 of 
16 locations, etc). 

If the HPGe scan reveals isolated above-FRL results (but no hot spots), then the fill CU 
will be certified as an open field CU; however, all 16 locations will be collected and 
analyzed as an added measure to verify that the CU is not impacted above the FRL. 

If the HPGe readings show hot spots of a pattern or widespread above-FRL results, then 
the CU will be certified similar to a stockpile CU. A boring will be conducted at each of 
the 16 predetermined locations to a depth of 6 inches below native soil. The entire core 
will then be frisked with a bedgamma frisker, and the 6-inch interval with the highest 
activity will be submitted for analysis. If no fill is present, then a 6-inch sample will be 
collected as usual. 

. 
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The results of the HPGe supplemental scan of the CUs containing fill material (CUs 21,24,25) were all 

below the FRLs. Therefore, CUs 2 1 , 24 and 25 were certified as open field and standard certification 

sampling was conducted in these areas. In addition, subsurface debris removal was conducted within 

CU 24 and certification samples were collected over the debris removal footprint, using standard 

certification methods. 

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 criterion for the CU. If the minimum distance was 

not achieved, then 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 

criterion. All 26 CUs in the scope of this report, and the selected certification sampling locations for all 

the CUs, are shown in Figures 2-2 and 2-3. 

Prior to certification sampling, all 16 sample locations in each CU were surveyed to verify that no 

surface obstacle would prevent sample collection. During sample collection, planned sampling locations 

may be moved up to 3 feet from the original location to avoid subsurface obstacles such as tree roots and 

rocks, which are both quite prevalent in AlPIII Part One. Any sampling point that is moved a distance 

greater than 3 feet must be documented by a VFCN, which was not required for AlPIII Part One 

(Section 3.2). Also, the new location must remain within the same CU and sub-CU boundary and meet 

the minimum distance requirement. 

2.2.4 Certification Sampling and Analvsis 

Each sample was collected from the 0 to 6-inch (surface) soil interval at the designated and surveyed 

location. Four of the 16 certification locations per CU (one per each quadrant of the CU) were randomly 

selected for archiving (identified in the field, but not collected), and the other 12 locations were collected 

and submitted for analysis. All samples were analyzed at the F E W  on-site laboratory for the ASCOCs 

(Table 2-1). 
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2.2.5 Statistical Analvsis 

The statistical analysis of certification samples is discussed in Appendix G of the SEP. Per Section G.2.3 

of the SEP, statistical analysis of certification results is not necessary to determine if an ASCOC passed 

certification in a CU if all of the results for that ASCOC in that CU were below the FRL. If any sample 

result(s) does exceed the associated FRL, then statistical analyses will be performed and two criteria 

must be met for the CU to pass certification. If the data distribution is normal or lognormal, then the first 

criterion is to compare the 95 percent UCL on the mean of each primary ASCOC and the 90 percent 

UCL on the mean of each secondary ASCOC, to their respective FRLs, resulting in the padfail decision 

on each individual CU. If the data distribution is not normal or lognormal, then the appropriate 

nonparametric approach discussed in Appendix G of the SEP is used to evaluate the 95 percent UCL on 

the mean. The second criterion is related to the hot spot criterion, which states that if a certification 

sample for a primary radiological ASCOC exceeds two times the FRL, then further action is necessary 

per Section 3.4.5 and Figure 3-1 1 of the SEP. When the given UCL on the mean for each COC is less 

than its FRL, and the hot spot criterion is met, the CU will be considered certified. 
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Total Uranium 

Radium-226 

Radium-228 

TABLE 2-1 
ASCOC LIST FOR ALL AlPIII PART ONE CERTIFICATION UNITS 

82 mS/kS 

1.7 pci/g 

1.8 pCi/g 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

I ASCOC I FRL I Reason Retained I 

Beryllium* 1.5 mgkg FRL exceedances found in historical data set 

~ ~ ~~~ ~~~ I Thorium-228 1 1.7 pCi/g I Retained as a primary ASCOC sitewide I 
I Thorium-232 I 1.5 pci/g I Retained as a primary ASCOC sitewide I 

* Beryllium will only be retained as an ASCOC in CUs 04,05, 14, 15, 16, 19,23,25 and 26. 
mgkg - milligrams per kilogram; also equal to pg/g (micrograms per gram) 
pCi/g picocuries per gram 
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3.0 OVERVIEW OF FIELD ACTIVITIES 

3.1 DATA EVALUATION. SUPPLEMENTAL REAL-TIME SCAN. AND DEBRIS REMOVAL 

Based on historical data from AlPIII Part One, no soil remediation activities were required prior to 

certification sampling (see Section 1.2). The historical data from thls part of the F E W  site are discussed 

in detail in the AlPIII Part One CDL. 

Beginning in August 1999, supplemental real-time scans of AlPIII Part One were conducted using the 

Radiation Tracking System (RTRAK), the Radiation Scanning System (RSS) and the high-purity 

germanium (HPGe) detectors. The mobile NaI detectors (RTR4.K and RSS) were used to scan existing 

“roadways.” The HPGe was used to scan the debris in the NE (CU 21) and SW (CU 24) comers and 

along the southern border (CU 25). From February 8 through February 20,2001, the HPGe was also 

used to scan the footprint of the subsurface debris removal area within CU 26. 

Data collected during these scans were displayed for total gamma activity (as counts per second), total 

uranium, radium-226, and thorium-232. Results demonstrate total uranium, thorium-232, and 

radium-226 to be below their respective FRLs. With regard to the total uranium, thorium-232, and 

radium-226, no mobile NaI results exceeded three times the FRL, and no HPGe readings of the debris 

piles and fill areas exceeded one time the FRL; therefore, no hot spots were identified. Tables and maps 

demonstrating the results of these supplemental real-time scans are included as Appendix A. 

In May 2000, certification sampling began in the majority of the AlPIII Part One area. All the required 

samples associated with CUs 01 through 25 were collected. 

In response to an OEPA comment issued during development of the CDL, Electromagnetic Conductivity 

(EM) profiling was conducted in the southwest and northeast fill areas in September 2000. Using the 

EM information regarding potential surface and subsurface anomalies, an Implementation Plan was 

developed for the debris removal and bank stabilization along Paddys Run. The draft Implementation 

Plan was completed in December 2000 and the final Implementation Plan was issued in February 200 1. 

In preparation for truck routes, cultural resource surveying was conducted during the winter months. 
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Under the direction of Fluor Fernald construction personnel, field implementation of the debris removal 

by WISE Construction was initiated in February 2001. The subsurface debris removal and investigation 

in the southwest area along Paddys Run was completed by the end of February. In the northeast fill 

area, many of the anomalies identified during the electromagnetic survey were investigated. The 

following types of debris were removed: wood, fragments of clay pipe and glass, rebar and concrete, 

bricks, and scrap metal (t-post). Some of the anomalies were not evident at the surface and were not 

further investigated due to the fact that potential excavation would require extensive clearing of 

vegetation. This agreement was determined in the field between Fluor Fernald personnel and OEPA 

representatives. 

All the discovered debris was temporarily staged prior to hauling to the OMTA (OSD-035). 

Approximately 70 cubic yards of debris (Category 2) was excavated and dispositioned to OMTA with 

final disposition into the OSDF. The debris was tracked under material tracking log MTL-A13-002. All 

the debris removed, except for one wire choker cable (approximately 8 feet long), had no detectable 

activity. The wire choker was staged in a separate controlled area prior to disposition in the OSDF. 

Upon removal of the subsurface debris, supplemental HPGe measurements were collected prior to 

regrading of the subsurface debris footprint (noted as Excavation locations 1,2, and 3 in Figure 2-3). In 

April 200 1 , certification samples associated with CU 26 and excavation locations 4 and 5 were collected, 

and the soil displaced during debris removal was regraded into the existing topography. A summary of 

complete project costs can be found in Table 3-1. This chronological summary of the field work meets 

the requirements for a project closeout report. 

3.2 CHANGES TO SCO PE OF WORK 

The scope of work for AlPIII Part One certification sampling was documented in the final CDL. All 

final certification sampling locations and CU boundaries remained as identified in the CDL, and all 

analyses were camed out as planned. There were additions and changes to the scope as documented in 

VECNs 20720-PSP-000 1-2 through -4. These VECNs, with the exception of VECN 20720-PSP-000 1 - 1 , 
are included in this Certification Report as Appendix B. VECN 20720-PSP-0001-1 was written against 

Revision 0 of the PSP i d  was incorporated into Revision 1 on February 17,2000. The remaining 

VECNs were written against Revision 1 of the PSP. 
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a VECN 20720-PSP-0001-1- The area along the southern boundary (CU 25) of AIPIII was added 
to the scope of the mobile NaI scan. The two fill areas in the NE (CU 21) and SW (CU 24) 
comers and the small soillconcrete debris piles along the southern boundary (CU 25) of AIPIII 
were added to the scope of the HPGe readings. 

a V/FCN 20720-PSP-0001-2 - Rinsates and container blanks will be listed on a separate chain of 
custody form. Also, rinsates should include the CU number in the ID 

a VECN 20720-PSP-0001-4 - Directed real-time monitoring and PID measurements for 
excavation locations in the southwest fill area. Also defined the boundaries of CU 26 and 
directed sampling and analysis of samples collected in the CU and other (smaller) excavation 
locations. 

. 1 .  
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ACTMTY 

Engineering/debris removal 

TABLE 3-1 
PROJECT COSTS FOR AlPIII 

COST 

$134,200 

Supplemental scanning/certification $1 88,500 
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4.0 ANALYTICAL METHODOLOGIES, DATA VALIDATION 
PROCESSES AND DATA REDUCTION 

4.1 ANALYTICAL METHODOLOGIES 

The samples for AlPIII Part One were analyzed at the FEMP on-site laboratory, which meets 

requirements of the Sitewide Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) Quality Assurance Project Plan (SCQ, Procedure FD-1000). The SCQ is the source for 

analytical methodologies (Appendix G), data validation and verification, and analytical and field quality 

assurance/quality control (QNQC) requirements. 

For all the certification data, laboratory analysis met all requirements for Analytxal Support Level 

(ASL) D. Because a different level of detection (10 percent of the FRL) was used for all target analytes, 

these analyses are classified as ASL E, though all ASL D analytical requirements were achieved per 

Appendix G of the SCQ. Also, the on-site laboratory prepared an ASL D data package, which included 

sample results with associated QNQC data and all applicable raw data. Certification analytical results 

are provided in Appendix By and a summary of the analytical methods follows. 

4.1.1 Radiochemical Methods 

Gamma spectrometry was the analytical method used. Performance-based specification criteria included . 

highest allowable minimum detectable concentration (HAMDC), percent overall tracerlchemical 

recovery, percent matrix spike recovery, method blank concentration, percent recovery of laboratory 

control sample, and percent recovery for duplicate samples were specified for each analyte. Laboratories 

were required to meet these specifications using the methodologies described below. 

Total Uranium 

Samples were analyzed for uranium-238 using gamma spectrometry, and the results were used to 

calculate the total uranium value. The calculation used was as follows: 

Total uranium (mgkg) = (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. 

. I  ' ;  . : - .  
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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 ingrowth period before counting. The on-site laboratory used 

the same gamma ray emission lines and error weighted average methodology to calculate all AlPIII 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 on-site laboratory used the same gamma ray emission lines 

and error weighted average methodology to calculate all AlPIII Part One certification results. 

Isotopic Thorium 

Isotopic thorium was also quantified by gamma spectrometry. The on-site laboratory used the same 

gamma ray emission lines and error weighted average methodology to calculate all AlPIII Part One 

certification results. 

4.1.2 Chemical Methods 

Samples were analyzed for beryllium using inductively coupled plasma - atomic emission spectroscopy 

(ICP-AES) which is a SEP-approved method of analysis. 

4.2 DATA VEFUFICATION A NDVALIDA TI ON 

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. The U.S. Environmental Protection Agency's (EPA's) 

National Functional Guidelines for Data Review (EPA 1994), as adapted and approved by EPA 

Region V, was used for this process. 

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, i.e., precision, accuracy, 

completeness, comparability, and representativeness, were addressed during V&V. Field sampling and 
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handling, laboratory analysis and reporting, and nonconfonnances and discrepancies in the data were 

examined to ensure compliance with appropriate and applicable procedures. 

The V&V process evaluated the following parameters: 

a Specific Field Forms for sample collection and handling 
a Chain of Custody forms 
a Completeness of Laboratory Data Deliverable. . 

The data validation process examined the data to determine the level of confidence of the results. 

General areas examined include the following: 

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

Parameters unique to the evaluation of radiochemical analyses include: 

a Calibration data for specific energies 
a Background checks 
a Relative Error ratios 
a Tracer yields 
a Detector efficiencies 

Background count correction. 

All laboratory results were validated to ASL By and a minimum 10 percent of the results were validated 

to ASL D. Since each CU represents one analytical release, an ASL D package was provided for each 

sample from three of the 25 CUs (CU 20,22 and 04), including one CU where beryllium was analyzed 

(CU 04). 

Following V&V, qualifier codes were applied to specific data points, reflecting the level of confidence 

assigned to the particular datum. These codes can include the following: 
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J 

R 

U 

UJ 

N 

Nv 

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 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 judgement of the interpretation of the supporting data, such as mass spectra. 
Caution must be exercised with the use of this data 

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. 

The V&V of this data set did not identify any problems. The majority of the results received no 

qualification (a - qualifier). Some of the total uranium results received a J qualifier due to elevated 

uncertainty or a U qualifier when the result was reported at the minimum detectable concentration. 

Some of the beryllium results received a U qualifier when the result was reported at the minimum 

detectable concentration. Some of the thorium and radium results received a J qualifier due to elevated 

uncertainty. No results for any of the analytes were qualified as rejected. 

4.3 DATA REDUCTION 

Each sample used to support the AlPIII Part One certification decision was entered into the FEMP 
Sitewide Environmental Database (SED) with the following information. 

Field Information 

e Sample Identification Number - A unique number assigned to each discrete sample point 
e 

e 
Coordinate Information - Northing and Easting locations 
Certification Unit - Each sample is assigned to a CU based on location 
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Laboratory Information 

For each sample result the following information is entered: 

e Laboratory Result - The reported analytical value from the laboratory 

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

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

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

Validation Information 

e 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 (MDC), the validation result becomes the 
MDC value 

e Validation TPU - The TPU based on the validation process 

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

e Validation Units - The units in which the Validation Result is reported 

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

CU data set. 

1. 

2. 

3. 

4. 

5 .  

All the data for each CU were queried from SED. All the data were used even if the CU 
had more than the minimum required data points (though this is not the case for any of 
the CUs under th s  scope). 

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 highest of the two duplicate results was used in the statistical calculations. 

One half of the non-detect (U or UJ) values was used in the statistical calculations. 
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5.0 CERTIFICATION EVALUATION AND CONCLUSIONS 

5.1 CERTIFICATION RESULTS AND EVALUATION 

All CUs for AlPIII Part One met the certification criteria. The determination of successful certification 

or certification failure was based on a review of certification sample data from each CU against criteria 

discussed in Section 2.2.4. All but one result for one of the 26 CUs were below the FRLs. Sample 

AlP3-C-25-05RM (CU 25, location 5) had a result of 82.69 pg/g for total uranium. The FRL for total 

uranium is 82 pg/g (or mgkg as in Table 2-1). However, the statistical analysis of the total uranium 

results for samples collected in CU 26 determined that the CU met all certification criteria discussed in 

Section 2.2.4. Therefore, all 26 CUs passed on the first round of certification. No additional corrective 

actions were necessary, and the archive samples were not necessary for analysis. Final certification data 

are presented in Appendix C. A statistical analysis was only required for total uranium results from 

CU 25 due to the above-FRL result at sample point 05. All other results were below the FRLs and no 

statistical analysis of the data was required (as is indicated on Tables C-2 through C-27, Note 1). 

5.2 AlPIII PAR T ONE CERTIFICATION CO NCLUSIONS 

Based on the analytical results, and completion of surface and subsurface non-native debris removal, 

DOE has determined that the remedial objectives in the OU5 ROD have been achieved in AlPIII Part 

One. Therefore, upon EPA and OEPA concurrence, this portion of the site will be released for final land 

use. 

5.3 LESSONS LEARNED 

A new approach to the real-time scan was utilized, along with subsurface investigations using ground 

penetrating radar and electromagnetic surveying. Since the area is so heavily wooded, only the 

accessible and high traffic areas were scanned with the RTRAK and RSS. The use of EM to identify 

debris focused the excavation and reduced vegetation and tree disturbance. Another lesson learned is the 

importance of thorough walk-downs of isolated areas prior to implementation of field work. A more 

complete walk-down of the isolated areas in AlPIII Part One could have resulted in the investigation of 

debris and its removal prior to precertification and certification activities. 

5-1 . FERM l R P T  l\CERTRFTU 1 P3FT 1CERT-RVO.dWMuguSt 9,2001 
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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 transferal for final 

land use. FEMP Procedure EP-0008, Access to a Certified Area, has been developed to implement a 

process to protect certified areas. 

The procedure is summarized as follows: 

e Prior to the initiation of certification sampling activities for a remediation area, 
temporary fencing will be installed to delineate the perimeter of the “certified” area if 
existing fencing is not already present. 

Signs indicating approval for entry into the “certified” area is required will be posted 
along the perimeter at all access points. 

e Personnel desiring admittance to a “certified area to conduct work will submit a written 
request to gain access, using Form FS-F-4878, to the Stewardship Management Section. 

e The purpose of the entry, including any proposed chemical applications such as 
pesticides or herbicides, must be described on the form. 

e Any equipment to be used withm the “certified” area must be free of contamination. If 
the equipment is used off-road in an uncertified area, it must be washed andor 
decontaminated per applicable requirements prior to entering a certified area. 

e Entry team members must be briefed on conditions for entry listed on the approved 
Form FS-F-4878. 

’ 
Following approval of this certification report by the EPA and OEPA, DOE will proceed with planning 

the natural resource restoration and the development of final land use for the area. 
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APPENDIX A 

DATA TABLES AND MAPS FROM 
SUPPLEMENTAL REAL-TIME SCANS 
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c 

MAXIMUM RSS READINGS PER CERTIFICATION UNIT 

TOTAL COUNTS (CPS) RA 226 (PCI/G) cu 
01 3760 2.288 
02 3729 2.41 6 
03 3657 2.482 
04 421 1 2.572 

TH 232 (PCI/G) TOTAL U (PPM) 
1.37 89.31 
1.48 98.75 
1.35 90.24 
1.49 95.6 

05  
09 
13 

I I I 

FE I 51 59 I 2.1 56 I 1.54 I 97.66 I 
FE = CUs 16 and 25 along the fence at the southern boundary of A1 Plll 

4347 2.885 1.45 87.41 
3226 2.622 1.34 78.94 
3322 2.074 1.28 58.46 
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W;4RIANCE / FIELD CHANGE NOTICE 

WBS NO.: 20720-PSP-0001, Revision 1 

PROJECT TITLE: Project Specific Plan for A rea 1, Phase 111 Certification Sampling 

VARIANCE / FIELD CHANGE NOTICE (Include justification): 8 3 0  
Field Change Notice: 
Rinsates/container blanks will be listed on a separate chain-of-custody form. Also, the rinsates/container blanks will 
include the CU number in the identification number. They will be identified as A1 P3-C-CU-X#-analyte. For instance, 
the rinsate collected for CU 06 will be identified as A1 P3-C-06-X1-R. 

V/F 20720-PSP-0001-2 

Page 1 of 1 
Date 3/29/00 

Justification: 
Listing the rinsatedcontainer blanks on a separate chain-of-custody form will simplify the analyses by keeping each 
media (soil and water) together. Including the CU number in the ID scheme of rinsates/container blanks will t ie those 
samples back to the CU that they represent. 

VARlANCElFCN APPROVED [X ]YES IN0 

REQUESTED BY: Audrey Hannum Date: March 29, 2000 

REVISION REQUIRED: I ]YES [XINO 

FIELD MANAGER 

PROJECT MANAGER . I DOCUMENT CONTROL: 

omw: omm 

Q U A m  ASSURANCE: 
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VARLANCE I FIELD CHANGE NOTICE 

WBS NO.: ECDC# 20720-PSP-0001, Rev. 1 

PROJECT TITLE: PSP for Area 1, Phase III Certification Sampling, Rev. 1. Feb. 2000. 

Page 1 o f f 2  
Date 04/25/2000 

VARIANCE / FIELD CHANGE NOTICE (Include justification): 

Field Change Notice: 
038 u " en 

c 

VARIANCUFCN APPROVED [X ]YES [ IN0 

The purpose of this variance is document the addition of two areas to be scanned. This scanning will occur in the areas designated as 
AlPIV and AlPV as shown on the attached Figure. The real-time scanning will be conducted according to the traditional 
precertification scan protocol. Detectors should be used as described in Section 2.0 of the PSP. Additional measures for scanning the 
cleared paths, as discussed in the PSP, will not apply to this V/FCN. 

REVISION REQUIRED: [ ]YES [XINO 

JUS'I"ICATI0N 
These areas are now available for precertification. ORIGINAL 
Requested By: Alex Duarte Date: 04/25/2000 

X IF REQD I VARIANCUFCN APPROVAL I DATE (1 XIFREQD I VARIANCE/FCN APPROVAL ' I DATE 

REID MANAGER 

000069 



.
.
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State of Ohio Environmental fiorecrion Agency 

401 Ean FIM SWI 
Southwest District Office PMOne t 

Dayran. Ohm 45402-291 1 Fax 

MEMO 

-. 
Dae I&&’ 
From 

co 
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Fax r 

TO: J.D. Chiou 

FROM: Michelle Waller @ 
DATE: January 17,2001 

SUBJECT: VIFCN 20720-PSP10001-4 for Pmject Speciflc Plan for Certification 
Sampling of Area? Phase Ill 

This WFCN directs monitoring in the southwest excavation location. It also defines CU 
A I  P3-C-26 and directs the sampling and analysis of this and two other excavation areas. 
Ohio EPA approves this WFCN. 
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VARIANCE I FIELD CRANGE NOTICE I V/F 2072O-PSP-OOOl~ 4 
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WBS NO.: ECDC# 20720-PSP-0001, Rev. 1 

If further excavations are necessary to facilitate sub-grade debris removal, HPGe monitoring, and post-excavation sampling will occur. The post- 
excavation samples will collected and processed in the same manner as those collected from excavations locations 4 and 5. 

Post excavation real-time monitoring and sample analysis will ensure that the certification criteria are met. 

Page 1 of 5 

Requested By: Mike Rolfes Date: 01/08/01 I 

PROJECT TITLE: Project Specific Plan for Area 1, Phase III Certification Sampling, Rev. 1. Feb. 
2000. 
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Date 01/08/01 

PRQlECT MANAGER 

a w  ASSURANCE: 
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DOCUMENT CONTROL: OTHER 

OTHER OTHER 

OTHER OTHER: 000072 



TABLE 1 

SAMPLE IDENTIFICATION AND LOCATION 

Excavation Area 4 . 
Excavation Area 5 

. 

1 A1 P3-EX4-1 RM 482797 1346372 TAL B 
1 A1 P3-EX5-1 RM 482790 1345996 TALB 

. .. 
- .  : .  

Page 2 of 5 

000073 



- - - - - .  cu AI ~ 3 - c - 2 6  BOUNDARY PROJECT AREA BOUNDARIES 

EXCAVATION BOUNDARIES ---- 
50 FEET 50 25 

PADDYS RUN AND Alp111 SOUTHWEST FILL AREAS 

0 
29-OEC-2000 

G!flITlZMQ~lP3-O17.  dQn STATE PLANAR CWRDINATE SYSTW 1983 

FIGURE 1 -  
I .  



4e4x 

4 S X  

48x4 

4 a u  

49m 

48271 

4ezu 

LEGEND: p7A POST EXCAVAT I ON A1 P3-C-26 

ADDITIONAL EXCAVATION CU BOUNDARY ::...:::'::'..:.- . 

- 260 130 0 260 FEET 

FIGURE 2. CU AlP3-C-26 BOUNDARY 
04-JAN-ZW1 STATE P L U M  CODROINATE SYSTEM 1993 .6~J3lcdprr.brrpialp3-015. c!gn 

000075 SCALE 



c . .  

. . . .  . - . - .. . .  . . .  
. . - . . . . . . .. . ._ . - ... 

I , 
I 

I 

I 

I 

I 

I 
1 

I 

I 

I 
, 
I 

. I  

7 
6 A  . .  

8 

.9A 

4 

I6 . 
IO 

2 

30 

IIA 

... . P3- +RM c3 

LEGEND : 000076 - CU OR EXCAVATION LOCATION BOUNDARY 

... . .  



38 3 0. 

APPENDIX C 

CERTIFICATION SAMPLES, ANALYTICAL RESULTS 
AND STATISTICS TABLES 

000077 



I 

Table C-1 
Table C-2 
Table C-3 
Table C-4 
Table C-5 
Table C-6 
Table C-7 
Table C-8 
Table C-9 
Table C- 10 
Table C-1 1 
Table C- 12 
Table C-13 
Table C-14 
Table C- 15 
Table C-16 
Table C-17 
Table C- 18 
Table C- 19 
Table C-20 
Table C-2 1 
Table C-22 
Table C-23 
Table C-24 
Table C-25 
Table C-26 
Table C-27 
Table C-28 

38 3'0. 
. FEMP-A 1 PIIIPTI -CERTRPT-FMAL 

20720-RP-0003, Revision 0 
August 2001 

ST OF TABLES . 

Area 1, Phase 111 Certification Data 
Certification Statistics for CU 0 1 
Certification Statistics for CU 02 
Certification Statistics for CU 03 
Certification Statistics for CU 04 
Certification Statistics for CU 05 
Certification Statistics for CU 06 
Certification Statistics for CU 07 
Certification Statistics for CU 08 
Certification Statistics for CU 09 
Certification Statistics for CU 10 
Certification Statistics for CU 11 
Certification Statistics for CU 12 
Certification Statistics for CU 13 
Certification Statistics for CU 14 
Certification Statistics for CU 15 
Certification Statistics for CU 16 
Certification Statistics for CU 17 
Certification Statistics for CU 18 
Certification Statistics for CU 19 
Certification Statistics for CU 20 
Certification Statistics for CU 2 1 
Certification Statistics for CU 22 
Certification Statistics for CU 23 
Certification Statistics for CU 24 
Certification Statistics for CU 25 
Certification Statistics for CU 26 
Area 1, Phase 111 Debris Excavation Samples 

C-i FERMIP3FTl\CERTRPTM ~P~F'T~CERT-RVO.~OCMII~~ 9,2001 

000078 



. 8
8
3
0
 

0
0

0
0

7
3

 



0
0

0
0

8
0

 



, 

2 a
 

n
 

3 a
 

K
 



4 a er 

. 
, 

1
.. 

$ , 
:.- 

..?
 !
.
 > 

G
I

 
0
0
0
0
8
2
 





0
0
0
0
8
4
 

.I 





a
 

a
 

n I- r
 

4 a K
 

000086 

N
 

v
)
 

O
 

Q
) 

a 0
) 

lu a 

Y
- 





0
0

0
0

8
8

 



c
 3

8
3

0
 

.
-

 
.

-
 

I
.

 i
 

8
0

0
0

8
9

 
b & $

, ' j P; :. 
i
 c 

- 
.

'
 



i
-

 
.

_
 



, 

3
8

3
0

 

80009f 
i 

1
.

 
.. 



C
 

0
 m C
 

3
 

*
 

.- t C
I 

E f n fY 
Q

J 

fY
 

Q
J 
c
 

u
) 

Y
 
a 0

) 
c
 

d 3
 

0
 



\ 

~ 
3

8
3

0
 





8
8
3
0
 





3
8
3
0
 

.~ .
.

 
.

.
 

' 
. {'.; 

f 
:
;
 

0
0
0
0
9
7
 

:* 





, 
c
 3

8
3

0
 

c
 



0
0
0
1
0
0
- 

. 
,
(
 -
, ~. 

I
.
%
 

. 
.. 

(
,
 ;
 I 

.a 



3
8

3
0

 

000101 

(v
 

v
)
 

0
 

c9 
N

 
al CD 
m 
a
 

'c
 







. 



, 

sf 4
 
n 



w
 

v
) 

P n 





0
0
0
1
0
8
 

_
‘ ’’ r 4 *. 

.. 

(\1
 

v
)
 

0
 
0
 
0
 

al CT) 
m 

L
 

n
 



3
8

3
0

 

0
0
0
1
0
9
 

C
’ .’” . 

.D
 ..1 u

 -- . 
’ 

, 



000110 



3
8

3
0

 





N
 

u
)
 

0
 

u
)
 

m
 

a2 CD 
m 

c
 

a
 





3
8

3
0

 



F
 

4 a U 





,
 

I
 

.. 
.

.
 

L
. 

.! 
:
 



.
.

 
, , :

 : .,.- :. 



h
l 

v
)
 

0
 

h
l 

0
) 
CI) 
m 

y
.
 

a
 

000120 



. 



, 

2 a n 

000122 



2 a a 2
 

2
 5 a K
 

000123 



, 

000124 



, 
3

8
3

0
 

000125 
' 

*
*

'i
s

 
,'a

 :* 
3 

. 
. 

. 
. . . . 

. 



8
0

0
12

6
 

, 



3'8 3 0 



2 a n v- 

a
 

N
 

m
 

0
 
0
 

m
 

a
 

m
 

(II 

+
 

a
 



, 

O
O

V
~

 
a9 





3
8

3
0

 

n
 

I
I

 
I

I
 

a
 

v
) 

v
) 

W
 
e
 

- Z 
5

 0
 

0
 

C
 

U
 

C
 

m 



h( 
4
 

c! n
 
a ,o 0
 

c- 

L
 

v
) 

0
 

v
) 

Q
 

E
 

0
 

m 0
 

- C c
 

u
 

Gi - c E
 

0
 

0
 

W
 

J
 

5 .. c? 

rn 
2 

5- 
i
 

3
 

z
 

3
 

I
1

 
I

I
 

I
I

 
I

1
 

d
 

P
 al E r; 

Q
) 

v
) 

v
) 

Q
) 

a
 

L
 

c
 

& 
5
 0 
0
 

c
 

U
 

K
 

m 



Q
 

rn rn 
c
 

s 5 
5
 0 
0
 

c
 

U
 

C
 

m 
U
 

a, 

a, 
K
 

a, 
m

 

c
 

e 2 P rn 
0

 
rn 
m 
.V

I 

.- 4- c e 
.- 

I 
I

(
y

l
 

I 
I 

3 n
1

 
1

7
1

 I 
I 

? - 
..,. 

, 

0
 

C
 

e! 
P

 

5
 E 

1
1

1
1

1
1

1
1

1
1

1
1

1
 

o
m

n
l

a
3

w
m

a
3

n
l

N
o

b
~

o
 

7
7

0
0

0
7

0
-

7
F

-
7

0
 

9
9
9
9
9
9
9
9
9
9
9
9
9
 

1
-
 

E a, 

U
 

a, 
Q

, 

a, 

5
 :: 

U 
,

u
 

-
 a, > a, 1 

000133 



- 
1
 

I 

m Y 
I 

I 

0
0
0
1
3
4
 



. 5
8

3
0

 

In 
4
 

Y n
 
2 s (3

 

L
 

cn 0
 

cn 
0

 

E
 

0
 

m 0
 

'c
 

0
 

0
 

W
 

A
 

I
 

C
 

C
 
I
 

tj 
- C .- 5 .. 9

 

m 2 

-1 
I 

la
1

 
-r 

- 
I 

n
l 

0
 

v
) 

I
v

)
 

I
m

 
a
 

.. 
rn 

0
0
0
1
3
5
 



- 
.

.
 

.
.

 
.

.
 

I 
I+ 7

 

7
5

 
a
 

E % P v
) 

v
) 
a
 

c
.
 

)
.
.
 

ii 5
 0
 
0
 

C
 

U
 

C
 

m 

000136 



3
8

3
0

 

v
) 

l
l

n
 

I
m

 
a
 v

) 
I

v
)

 
a

m
 

Q
 

v
) 

l
v

)
 

l
m

 
Q

 
I

I
 

I
I

 

u
 a E 4? - a P 

v
) 

v
) 
a 
c
 

c
 

G 
s 0 0 C 
U
 
C
 

m 

000137 
. 



I
'

 
I 

I 
I
 

II 
n 



' 
,
 

3
8

3
0

 

0 
I 

v 
I

v
 

l
a

 
a 

I
I

 
I

I
 

000139 



I
 

I
 

r
 

P
 

N
 

0
0
0
1
4
0
 



3
8

3
0

 

Y
l

 I I 
0

 

I
_
 

rn 
I

r
n

 
,

m
 

Q
 

n
 

rn rn a 
c
 

C
I 

& 
5
 0 
0
 

C
 

U
 

C
 

m 

0
0

0
1

4
1

 



, %I 
N

I
I

I
I

I
I

I
I

I
I

I
I

I
 

Y
 l

o
 

I- 

0001 

u
) 

u
) 
a, 

a, 

0
 

0
 

C
 

U
 

C
 

m 

c
.
 

Y
 

L
 

5
 



3
8

3
0

 
. 

w
 

P
 W
 

E L
 

W
 

Q
 

fn
 

fn
 

W
 

c
 

c
 

t s 0
 

0
 
C
 

U
 

K
 

m 

000143 



4
 
:
 

.
.

 

u- 
0
 

-J 
3

 
>

 
z 

u
 a, E 5 Q
 

rn 
rn 
a, 

a, 

0
 

0
 

K
 
U
 

K
 

m 

e
 

e
 

L
 

5
 

I 
I

(
v

l
 

I 
I 

B 2 $
1

 
1

7
1

 I 
I 

L
 

,o 
7

7
,

:
 t 

n 
I 

I 

0
0

0
1

4
4

 



3
8

3
0

 

rn 
I

r
n

 
I

m
 

a
 rn 

I
r

n
 

I
m

 
a
 

- a: > a: 
- 

0
0

0
1

4
5

 



f 

I
1

 

I
I

 

I
I

 
I

I
 

-
 

I
I

 
,

I
 

d
 a E F 0
. 

cn 
v
) 
a
 

*
 

e
 

t 5
 0
 
0
 

C
 

0
 

C
 

m
 

0
0

0
1

4
6
 



'38
 3 0. 

ISlI 
I 

I 
I 

I 
I 

I 
I 

i 
I 

I 
I 

I 

I
t

 
n

 

d
 

P
 a, 

E 

I- 

v
) 

I
v

)
 

,
m

 
a
 v1 

I
v

1
 

,
m

 
a
 v: 

I
v

:
 

I
n

 
a
 

-
 (I: 

:
E

 
a
 

-
 (I: 

:
E

 
a 

I
I

 
I

I
 

z Q
 

v
) 

v
) 
a, 

a, 

0
 
0
 

c
 

-0
 

C
 

m 

c
.
 

C
I 

L
 

5
 

0
0
0
1
4
7
 



I 
I 

I 

u
 

000148 
..'d 

2.. 
> f

<
 ,
 

(-?
 



, 

3
8

3
0

 

I
 

I
 

s 3 J L 2 L c
 

r z I
 -I 

E
b
o
o
o
b
m
m
m
m
m
b
o
N
 

2
7

'7
c

n
9

9
k

k
o

!c
n

c
9

c
9

=
?

 
"
'
O
"
0
0
0
0
0
0
0
 

P I m
"

%
-

v
Y

"
"

r
.

-
Y

Y
 

m
la

 a
 a

 a
 a

 a
 a

 a
 a

 a
 a a

 a
 

I' I' 

-
 I- 

v
) 

I
v

)
 

I
m

 
a
 

0
0
0
1
4
9
 



,
1

1
1

1
1

1
1

1
1

1
1

1
 

1 
I 

I
t

 I 
I 

I 
I 

I
'

I
 
I 

I 
I 

1
1

1
1

1
1

1
1

1
1

1
1

1
 

I- 

u
 

e a
 

E t 0
. 

v
) 

v
) 
4
 

s t s 0
 
0
 

K
 

.
u

 
c
 

m 



3
8

3
0

 

I
l

l
 

:
$

!
I

 
I 

I 

I
I

 
I

I
 

I
I

 
I

I
 

000151 



n
.

 

\
 

* 
6
 
' 

.
.

 
.

.
 

(Y
 

c'? 
Y n

 
2 m

 

L
 

v
) 

0
 

v
) 

m S
 

0
 

m 0
 

- C C
 

.- G - C E
 

0
 
5 

0
 

u
 

P
 Q

) 

E 

0
0
0
1
5
2
 



3
8

3
0

 

.I I. 
0 

v
) 

I
v

)
 

,
m

 

v
) 

l
v

)
 

r
m

 
a

 

000153 1
1

 
I

,
 

I
I

 
I

,
 

I
1

 
I

I
 

I
I

 
I

I
 

-
 

I
I

 
I

I
 



fn
 

I
f

n
 

I
m

 
a
 v

) 
l

v
)

 
I

m
 

a
 



v
) 

I
,

(
U

l
 

I 
I 

I
v

)
 

3
,

1
7

1
 I 

I 
I

r
n

 
3

 

9
 

a 
a
 

1
1

1
1

1
,

1
1

1
1

1
1

1
 

v
) 

I
 

I
~

I
I

 
I 

r
v

)
 

3
1

 1
7

1
 I 

I 
I

m
 

8
 

?
 

a
 

r
 

1
1

1
1

1
1

1
1

1
1

1
1

1
 

1
1

1
1

1
1

1
1

1
1

1
1

1
 

v
) 

I 
I
 

I 
I

v
)

 
8

 
D

l
 1

2
1

 
I 

I 
I

m
 

?
 

a
 

' 
I

1
 

r
 

a, 
0
 

I.. 
.,.. 

!'. 
.
i
:
 . 

. 
. .- 

.
.

 



4
 

-
b

 I 
I 

u
 a : E P v

) 

v
) 
a 
c
 

c
 

& 
5
 0 0
 

C
 

U
 
c
 
a 

0
0

0
1

5
6

 



a 

0
 

C
 

E
 5 z 

-0
0
0
1
5
7
 




