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FOREWORD 

As part of the Remedial InvestigatiodFeasibility Study (RIIFS) at the Fernald Environmental lanagement 
Project (FEMP), an operable unit management approach was adopted to focus the characterization and 
remedy decision processes to expedite initiation of final remedial actions. Now, based on the FEMP 
Operable Units (OUs) Records of Decision (ROD), the focus of the facility is shifting toward the efficient 
completion of the remedial desigdremedial action processes. The selected remedy described in the 
Operable Unit 5 ROD provides the basis for this remedial action work plan in support of the disposal 
facility construction identified in the Operable Unit 2 ROD and the rail yard identified in the Operable 
Unit 1 ROD. 

The F E W  has been divided into seven areas for soil remediation, the first of which will be Area 1.. A 
description of the remediation areas and their associated work plans are presented in the draft Remedial 
Design Work Plan for Remedial Actions at Operable Unit 5, Section 4.0. Actual boundaries for these 
remediation areas are contingent on construction and remediation design requirements. 

Several of these areas will be remediated in phases. It is estimated that Area 1 will be remediated in 
three phases; however, the sequence of phases will not necessarily be consecutive (i.e., remediation of 
Area 1, Phase 11 will not immediately follow remediation of Area 1, Phase I). This Remedial Action 
Work Plan (RAW) establishes the methods and specifications for remediation of certain portions of Area 
1 during the first phase (Phase I). 

n e  
November 1, 1996. 

areas in the text represent DOE-FN responses to US EPA and OEPA comments dated ..................... :........... .......................... ..,.. 
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1.0 INTRODUCTION ' 

The Remedial Action Work Plan (RAW) for Area 1, Phase I is the first in a series of work plans for 

soil remediation at the Fernald Environmental Management Project (FEMP). Area 1, shown in 

Figure 1-1, is one of seven functional remediation areas at the FEMP, referred to in the text as 

Remediation Areas. Phase I comprises the northeastern portion of Area 1 plus the borrow area for the 

On-Site Disposal Facility (OSDF). This RAW is based on the selected remedy in the Operable Unit 5 

Record of Decision [U.S. Department of Energy (DOE) 1996al. The scope of this RAWP is determined 

by the Operable Unit 5 ROD and by the applicable or relevant and appropriate requirements (ARARS) 
that govern this remedy. 

During 1996 and 1997, construction will be initiated within portions of Area 1 and for two OSDF support 

facilities, all of which support the further remediation of the F E W :  

Relocated North Access Road (subarea A) 

Northern portion of the OSDF (subarea B) 

OSDF borrow area (subarea C) 

OSDF support areas (subareas SB and PS). 

The purpose of the activities in this RAWP is to prepare for the subsequent construction of the above 

areas, as shown in Figure 1-2. The first remediation work, to be performed in Area 1, is termed Phase 

I activities. This RAWP presents the approach and methods to be used in remediating and certifying that 

remedial goals have been met in Area 1, Phase I. A detailed discussion of the activities to be performed 

under the scope of this RAW, adjacent to the scope of this RAW, and in support of OSDF 

construction, is provided in Section 2.0. 

The remediation and excavation approach and methods described in this R A W  are based on construction 
needs, the nature of the contaminants present in Area 1, Phase I and the mode of con taminant 

distribution. Future RAWS may differ in approach and methods and, in particular, the techniques used 

when planning and conducting deeper excavations, but the fundamental approach for the attainment of 

final remediation levels (FRLs) for site soil should remain consistent. Figure 1-3 identifies the FEMP 

areas planned for remedial action. The figure superimposes the selected remedy footprint over the site 
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and clearly identifies Remediation Area 1. The organization and description of the future RAWS . I 

pertaining to Remediation Areas 2-7 of Operable Unit 5 are presented in the Operable Unit 5 Remedial 2 

Design Work Plan (DOE 1996b). 3 

4 

This RAW is presented in seven sections and also contains supportiflg docmentation and data included ' 

5 

as Appendices A through G. These sections and brief descriptions of their individual contents are as 6 

follows: 

Section 1.0: 

Section 2.0: 

Section 3.0: 

Section 4.0: 

Section 5.0: 

Section 6.0: 

Section 7.0 

Introduction 

Project Description - summarizes the Operable Unit 5 selected remedy, defines 
Area 1, Phase I scope, identifies activities in adjacent and support subareas, 
identifies contamination in various subareas, and outlines the project organization 

Components of the Work Plan - general discussions of Area 1, Phase I activities, 
ARARS, data quality objectives (DQOs), quality assurance/quality control 
(QA/QC) requirements, and implementation of selected remedy commitments 

Excavation - discusses the work description, engineering, environmental and 
health and safety controls, construction methods and the proposed schedule 

Identification of Constituents of Concern (COCs) - discusses compilation of 
existing data, sitewide COCs, area-specific COC (ASCOCs) selection process, 
list of ASCOCs, and determination of additional characterization needs 

Analytical Methods and Protocols - summarizes sampling and analytical support 
for Phase I, analytical methods, gamma spectrometry, nonradiological analytical 
methods, QA/QC sampling, and data acquisition/storage/reporting 

Precertification and Certification Plans - discusses the approach and strategy for 
sampling and analysis for waste acceptance criteria, precertification and 
certification, defines the certification units, and the contents of certification 
reports 
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2.0 PROJECT DESCRIPTION 

Area 1 ,  Phase I remediation activities will be performed in accordance with the remedy documented 

in the Operable Unit 5 ROD (DOE 1996a) which encompasses the excavation and disposal of 

contaminated soil at the FEMP. This section provides discussions of the selected remedy as it applies 

to Area 1, Phase I soil characterization information, a detailed Area 1, Phase I definition, and project 

organization. 

2.1 APPLICABILITY OF THE SELECTED REMEDY TO AREA 1. PHASE I 

2.1.1 ComDonents of the Remedv 

The remedy for Operable Unit 5 was selected to provide acceptable protection of human health and 

the environment. The selected remedy involves the excavation and placement of contaminated soil 

into the OSDF and the restoration of the Great Miami Aquifer to full use. The selected remedy as 

presented in the Operable Unit 5 ROD and as applicable to Area 1 during Phase I includes the 

following major components: 

Excavation (using conventional construction equipment) of contaminated soil and sediment to 
the extent necessary to establish with reasonable certainty that the average concentrations of 
contaminants are below the FRLs established in the Operable Unit 5 RI/FS and ROD 

Placement of contaminated soil and sediment which conform to concentration-based WAC into 
the OSDF; potential treatment of soil exhibiting contaminant concentrations exceeding the 
WAC and subsequent placement in the OSDF or shipment off-site for disposal at an appropriate 
commercial or federal disposal facility. No waste generated outside the FEMP will be placed in 
the OSDF 

Application of institutional controls, such as access controls, deed restrictions, and alternate 
water supplies, during and after remedial activities to minimize the potential for human 
exposure to site-introduced contaminants and ensure the continued protection of human health 

Implementation of a long-term environmental monitoring program and a maintenance program 
to ensure the continued protectiveness of the remedy, including the integrity of the OSDF 

2.1.2 Commitments 

Each of the above components requires certain actions to ensure the intent of the selected remedy is 

met. The following commitments will be addressed and incorporated in this RAW: 

Application of as low as reasonably achievable (ALARA) principles through the use of hand- 
held instruments to support verification sampling and excavation processes 
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Continuation of efforts to examine and apply (where practical), throughout the duration of 
remedial activities, new methods or technologies to mitigate environmental releases occurring as 
a result of the implementation of remedial actions 

Excavation of site soil and sediment to the extent necessary to attain the FRLs 

Identification and segregation (and treatment as necessary) of soil containing concentrations of 
organic compounds at levels that could potentially compromise the integrity of the OSDF’s 
earthen liner 

Interim storage of soil and sediment 

Implementation of a certification sampling program following excavation activities to 
demonstrate that FRLs have been attained 

Restoration of affected areas following excavation and certification sampling 

The implementation of selected remedy commitments is discussed in Section 3.5. 

2.1.3 Good Management Practices 

In order for planned remediation efforts at the FEh4P to be completed, new construction must take 

place (as discussed in Section 1). As a prelude to that new construction, the FEMP is instituting the 

following good management practices to reduce the likelihood of initiating new construction on 

contaminated soil: 

For permanent facilities (i.e., areas which will not be accessible after remediation is completed), 
soil will be excavated and the area analyzed for compliance with FRLs before construction (Le., 
OSDF, and the relocated North Access Road) 

.e For areas where scheduling constraints preclude complete certification of the area before 
construction involving cut and fill operations commences, contaminated material (as identified 
by the Operable Unit 5 RI/FS) will be excavated, certified and then placed in a controlled 
interim stockpile awaiting ultimate disposal in the OSDF, or stockpiled/containerized . . . . . . . . and . . .,. . . . moved 
to a staging area to await off-site shipment if the material exceeds the WAC. jT’hfiO@X? 
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2.2 CONTAMINATION IN AREA 1 

Extensive soil sampling was performed over the years; data compiled in the RDRA database clearly 

indicate that uranium contamination is widespread on the FEMP property. Thorium and radium also 

have extensive aerial distributions. Uranium is not demonstrated to be > 50 parts per million (ppm) 

in the areas northeast and east of the FEMP boundary line (located adjacent to subarea A). The 

source of this uranium contamination was dust emissions from plant stacks during operations, 

influenced by predominantly southwesterly winds. 

0 
With the exception of subarea D2 the former Fire Training Facility (FTF) (identified in Figure 2-1 as 

being in the vicinity of Area 1, Phase I activities but not within the scope), the soil in the areas shown 

in Figure 1-2 was similarly contaminated by airborne deposition of uranium and other constituents 

originating from the former production facilities. This mode of contaminant distribution, confirmed 

i by data collected during the Operable Unit 5 RI/FS, indicates that all of the contaminated soil in Area 

1, Phase 1 is expected to be removed by shallow excavations (6 inches) (see Figure 1-3). 

The inorganic contaminants detected above the FRL in surface soil in Area 1, Phase 1 are arsenic and 

beryllium. Although volatile organic compounds (VOCs), semivolatile organic compounds, and 

polychlorinated biphenyls (PCBs) were detected in samples collected from subarea D2, the former 

FTF, the Operable Unit 5 RI data indicate there are no significant concentrations of these compounds 0 
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in Area 1, Phase I. Subarea D2, the FTF, is near Area 1, Phase I subareas, but is not part of the 

Area 1, Phase I scope. It will be remediated as part of Remediation Area 3 in a later R A W .  
1 

2 

3 

As previously noted, the contamination in Area 1, Phase I is expected to be surface contamination. 4 

Therefore, where needed, excavation of Area 1, Phase I to a depth of 6 inches is expected to meet the 5 

6 

7 

FRLs established in &e Operable Unit 5 ROD. Figure 1-3 shows the extent of the planned 6-inch 

excavations that will address the contamination identified in the Operable Unit 5 FS Report 

(DOE 1995a). 8 

9 

2.3 AREA 1. PHASE I 10 

2.3.1 Definition 1 1  

The intent of this RAW is to describe Area 1, Phase I efforts, the completion of which will allow 12 

planned construction of remediation support facilities to begin at the F E W .  

by this RAW can be divided into two major efforts. 

certification. 

certification process. 

FRLs) certain specific portions of the FEMP site. 

The steps encompassed 13 

The first is excavation; the second is 14 

The remaining sections of the document discuss various issues and steps in the 15 

The goal of the Area 1, Phase I effort is to excavate and certify (as meeting 16 

17 

18 

Area 1, Phase I has been divided into subareas A, B, C, and D (shbarea D has been removed from 19 

the scope of Area 1, Phase I). m 

Subarea A - Subarea A is east and north of the former production area and east of the existing 
North Access Road. 

Subarea B - Subarea B is west of subarea A and includes land on both sides of the existing 
North Access Road. This subarea is needed for construction of the northern portion of the 
OSDF. 

Subarea C - Subarea C is south of the eastern parking lot and is identified for potential use as a 
soil borrow area in the construction of the OSDF. 

Subarea D - Subarea D is adjacent to the full length of the northern boundary of the former 
production area and is needed to construct the north rail yard in support of Operable Unit 1 for 
off-site shipment of the site’s waste pit contents. Subarea D also contains the former FTF. 
Although these subareas are located physically in Area 1, both of these areas have special 
considerations (discussed in Section 2.3.2). They will be remediated under Remediation Area 
6 ,  which will be discussed in a future RAW. 
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Subareas A, B C, and D have been further subdivided with alpha-numeric codes (for example, Al) a 

a 

a 

and alpha-coordinate codes (for example, B north east) as shown on Figure 2-1. Figure 2-1 

represents all the subareas discussed within this R A W ;  however, it is important to note that not all 

the subareas discussed in this RAW will undergo field activities under the Area 1, Phase 1 scope. 

Some of the subareas identified on Figure 2-1 are adjacent to, and could possibly impact, planned 

Area 1,  Phase I field activities. Other subareas are discussed because they support Area 1, Phase 1 

OSDF construction activities. They are, therefore, considered for their potential impact and discussed 

in this RAW. 

Areas discussed in this R A W  fall into four categories: 

Construction subareas - planned for Area 1, Phase I initial construction activities 

Certification units - planned for Area 1, Phase I certification activities 

Adjacent subareas - upgradient of Area 1, Phase I scope, but considered for their potential 
impact on construction and certification areas 

Support subareas - beyond the scope of Area 1, Phase I but requiring certification for 
construction activities in OSDF support areas 

A description of the construction subareas, certification units, adjacent subareas, and support areas is 

provided in Sections 2.3.3 through 2.3.6. 

2.3.2 Scoue 

Dividing contiguous FEMP soils into discrete remediation units has been an iterative process 

throughout the development of this RAW. 

served well for initial planning purposes; however, field conditions, such as surface drainage patterns 

and other Operable Unit commitments and construction activities, have led to a rethinking and further 

refinement of these earlier defined units. The result is a patchwork of interconnected units in Area 1 ,  

Phase 1. An attempt to "freeze" this iterative remediation process, based on the current 

understanding of the subareas in Area 1, Phase I, is presented in the following series of Figures and 

Tables: 

Early attempts to define discrete remediation units 

Figure 1-1 FEMP Site Remediation Areas 1-7 
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Figure 2-3 Area 1, Phase I Scope 

Figure 2-1 All Subareas Discussed In The Area 1, Phase I Work Plan 

Figure 2-2 All Subareas Discussed In The Area 1, Phase I Work Plan Undergoing Certification 

Figure 2-5 Area 1, Phase I Scope Certification 

Figure 2-4 Area 1, Phase I Scope Initial Construction 

Figure 2-6 Adjacent Subareas With Potential Impact To Area 1, Phase I Scope 

Figure 2-7 Support Subareas Being Certified Concurrent With Area 1, Phase I Scope 

Table 2-1 Activities Under The Area 1, Phase I Scope (List) 

Table 2-2 Adjacent Areas With Activities With Potential Impact To Area 1, Phase I Scope 
(List) 

. The figures provided begin as global descriptions and become sequentially more specific in areal 

extent and descriptions of activities. Figure 2-1 is the most global figure. It is a rollup of Figures 2- 

2 through 2-7 and is provided to orient the reader to the subareas under discussion in this RAWP. 

Figures 2-3, 2-4 and 2-5 identify work to be performed under the Area 1, Phase I scope only. Figure 

2-3 is a rollup of Figures 2-4 and 2-5. It identifies all subareas under the Area 1 Phase I scope to 

receive either construction or certification activities. Figure 2-4 identifies those subareas that are 

initially planned for construction excavation within the Area 1, Phase I scope. (The ter& "initially 

planned" is used here because the certification process d a y  drive the need for additional shallow 

excavation not currently envisioned.) Figure 2-5 identifies the areas planned for certification activities 

under the Area 1, Phase I scope. 

Figure 2-2 is a global certification figure. It is a rollup of Figures 2-5 and 2-7 and identifies all the 

subareas discussed in the RAWP that are to be certified as meeting FRLs. Figure 2-5, again, 

identifies only those subareas in the Area 1, Phase I scope that are to be certified as meeting the 

FRLS. Figure 2-6 identifies subareas adjacent to Area 1, Phase I scope with the potential to impact 

them. Figure 2-7 identifies the support subareas to be certified concurrent with the Area 1, Phase 1 

scope. 

1 

2 

3 

4 .  

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

.26 

n 

28 

29 

u) 

31 

32 

33 

34 

35 

36 

37 

38 

FER\SOIL\lAWP\DSM\lAWORK.PLN\Dccanber2. 1996 1038am 2-6 

000021 



. y- 
FEMP-SRP-RAW1 ,&REV. E 

December 4, 1996 

It is important to understand the differences between Figures 2-4 and Figure 2-5 since those 

differences highlight the construction and certification activities within the Area 1, Phase 1 scope. 

Tables 2-1 and 2-2 provide subarea descriptions, mapltext designations, the activities to be performed 

and any special circumstances pertaining to the Area 1 ,  Phase I scope, adjacent and support areas. 

Three subareas discussed in the Draft Area 1 ,  Phase I Work Plan have been removed from the scope 

of this RAW. They will be addressed in forthcoming RAWPs. They are subareas D north and D 
south, as well as subarea D2. 

0 

0 

Subareas D north and D south- Subarea D south is adjacent to the full length of the northern 

is 
immediately north and upgradient from D south, and is potentially a source for recontamination 

on 
testing will be performed prior to construction of the rail yard to ensure best management 
practices are employed in these subareas. D north and D south will be certified under 
Remediation Area 6 ,  a later RAWP, when remediation of the waste pits is concluded. 

Subarea D2 - the former FTF is located within subarea D2. The FTF was contaminated 
primarily by localized releases.' Contamination associated with FTF extends deeper than that 
present in subareas A, B, and C. This subarea will require deeper and more complex 
remediation efforts than those planned in this RAWP. Due to the various contamination within 
D2 and the ability to isolate the surface drainage from the other areas by constructing a ditch 
along its southern downgradient boundary, remediation and certification of D2 are excluded 
from this RAW. It will be excavated and certified as part of Remediation Area 3 in a later 
RAW. 

2.3.3 Construction Subareas 

Construction subareas identified in the Area 1, Phase I Work Plan are subareas where construction 

and/or certification activities are planned. Due to the shallow contamination, excavation in these 

areas is limited to removal of the top 6" of soil. Area 1,  Phase 1 general construction subareas are 

identified in Figure 2 4  as the following: 

Subareas A north and A south - needed for construction of the proposed relocated North Access 
Road 

Subareas B northeast, B southeast, and B southwest - required for construction of the 
northernmost portion of the OSDF 
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A detailed description of each Area 1, Phase I construction subarea follows. 

Subareas A North and A South 

The division between A north and A south delineate topographical drainage pattern differences. A 

north drains to the northeast and A south drains to the southwest. Excavating the top 6" of 

contaminated soil from this subarea will facilitate construction of the relocated North Access Road. 

The new road is being built to replace the existing North Access Road, which is being removed to 

allow for construction of the OSDF. A north and A south are planned for construction and 

certification activities. 

At the southeast comer of subarea A south is an electrical tower. The region around this tower will 

be isolated from subarea A south by a diversion ditch. This region was designated in design drawings 

to be excavated, however, this region will not be excavated at this time. It will be addressed by the 

Area 1, Phase II Integrated Remedial Design Package (IRDP) (due to regulatory agencies on 

November 21, 1997). 

The relocated North Access Road construction schedule results in the need to initiate construction 

before the certification report is completed and approved. Road construction will begin after 

certification samples are collected, but prior to completion of certification analyses and submission of 

a written certification report. Efforts will be made to minimize the risk associated with construction 

in this area by performing real-time analyses @recertification) and obtaining and analyzing 

certification samples as rapidly as possible. 

Subareas B Northeast, B Southeast. and B Southwest 

Subarea B is needed for construction of the northern portion of the OSDF. Subarea B has been 

further divided into B northeast, B northwest, B southeast, and B southwest. Subarea B northeast 

defines the northeastern comer of the OSDF construction. However, because this area drains 

northeast, its remediation will be accomplished in conjunction with A north. B southeast and B 

southwest delineate areas east and west, respectively, of the existing North Access Road, B 

northeast, B southeast, and B southwest are planned for construction and certification activities. B 

northwest on Figure 2-5 is currently wooded and is not expected to exhibit concentrations of ASCOCs 

above FRLs and is therefore planned to undergo certification only. , 
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2.3.4 Certification Subareas 

Certification subareas identified in the Area 1, Phase I Work Plan are subareas planned to undergo 

certification only or certification and construction activities. All areas to be certified will undergo 

precertification testing with the goal of achieving the target of 75% of the FRL for ASCOCs. This 
precertification step will instill confidence that certification testing to follow will be successful. 

All subareas undergoing excavation for purposes of remediation or construction preparation will be 

certified directly following excavation. No grading or filling will occur prior to completion of 

certification sampling; no excavation for FRL will be initiated in areas not receiving immediate 

certification following excavation. 

Additional information on certification activities can be found in Sections 3.1 and 7.0 as well as 

Appendix C. Area 1 ,  Phase I certification subareas are identified in Figure 2-5 as the following: 

Subarea A north and south - discussed in Section 2.3.3 

Subarea A2 - upgradient of Area A north 

Subarea A3 - downgradient of Area A north 

Subarea B northeast, southeast, and southwest - discussed in Section 2.3.3 

Subarea B northwest - covered by a pine woodlot 

Subarea B1 - upgradient from subareas B northwest and B northeast 

Subarea C - proposed borrow source for clay material to construct the OSDF 

Subarea D1 - upgradient from subarea D north 

A detailed description of each Area 1, Phase I certification subarea follows: 

Subarea A2 
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Subarea A3 0 

Subarea B northwest 

Subarea B northwest is the area covered by a pine woodlot west of the FEMP site existing North 

Access Road. B northwest has not demonstrated contamination of ASCOCs above the FRLs and is 

therefore planned to undergo certification only. ' 

Subarea B1 

Subarea B1 is north and upgradient fiom subarea B northwest. B1 will be tested and excavated or 

isolated, if necessary, to ensure that no contaminated runoff enters B northwest. Subarea B1 is 

currently expected to require certification only. 

Subarea D1 
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514 

2.3.5 Adjacent Subareas 

Adjacent subareas are upgradient or adjacent to Area 1, Phase I construction or certification subareas. 

They are considered in this RAW because of their proximity to construction activities in Area 1, 

Phase I subareas A south, and C (see Figure 2-6). They have the potential to recontaminate a 

remediated or certified area by surface runoff after cleanup is completed. 

Data from the Operable Unit 5 FS indicate there should be minimal, if any, COC contamination 

above the FRLs in the soil of these adjacent subareas. No soil excavation is planned or expected at 

this time for adjacent subareas discussed below. 

The off-site area north of State Route 126 is upgradient of subareas D1, B1, A2, and A3. Runoff 

from this off-site area is collected in a ditch on the north side of State Route 126 which flows east 

around the on-site construction areas. Therefore, this area is not considered further in this MWP. 

These adjacent subareas are identified on Figure 2-6 as the following: 

Subarea A1 - potential runon to subarea A south 

Subarea C1, and C2 - runoff routing around subarea C 

A detailed description of each adjacent subarea follows: 

Subarea A1 

Subarea A1 is located upgradient of subarea A south, and east of the proposed relocated North Access 

Road. Although A1 is not expected to be contaminated, it must be established to be below the 

primary FRLs and, if necessary, excavated or isolated to ensure no runoff recontaminates subarea A 

south. 

Existing characterization data indicate that subarea A1 is not expected to recontaminate subarea A 

south once it is remediated; therefore, isolating A1 with engineering controls requiring extensive ditch 

construction is not warranted. Since the known level of contamination in that area is low, the 

proposed plan is to avoid ditch construction by doing the following: 

Monitor the regions immediately adjacent to the northern portion of subarea A1 using real-time 
equipment 
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Excavate subarea A south 

In the unlikely event that real-time monitoring reveals that immediately adjacent parts of subarea 
A1 are impacted in excess of the FRLs, a silt fence will be installed along the edge of the 
affected parts. The purpose of this fence will be to allow the passage of water, but not solids, 
since the solids could potentially recontaminate portions of subarea A. 

Proceed with the certification of subarea A south 

Subareas C1 and C2 

Subareas C1 and C2'are upgradient and adjacent to the eastern and southern boundary of subarea C. 

Drainage from C1 follows natural topography and is currently routed into a ditch bordering the 

northern portion of C; runoff from C1, therefore, circumvents subarea C. Although C2 is also 

upgradient of subarea C, drainage is naturally routed to the west away from subarea C. No 

5 1 4  
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recontamination from C2 is expected and it is not addressed further in this R A W .  15 

16 

Subareas C1 and C2 will be addressed more fully in the Area 1, Phase II RAW. 

2.3.6 S U U D O ~ ~  Subareas 

Support subareas are isolated locations beyond the Area 1, Phase I scope requiring imminent 

certification to support construction. Support subareas are identified on Figure 2-7 as the following: 

Subarea PS - certification of the OSDF main leachate pump station will allow its construction as 
a permanent OSDF feature. The PS will be certified using the same certification protocols 
employed for Area 1, Phase I scope subareas. 

Subarea SB - certification of the OSDF sediment basin will allow material excavated from it to 
be used in OSDF construction. The SB will be certified using the same certification protocols 
employed for Area 1, Phase I scope subareas. 

A detailed description of each of the support subareas follows. 

Subarea PS 

Subarea PS is located north of subarea C at the southwestern edge of the proposed OSDF. The soil 

within a specified radius of the proposed pump station needs to be certified to support the construction 
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Subarea SB 
Subarea SB is located west of the proposed OSDF. Certification of the soils in this sediment basin 

will allow material excavated from it to be used in OSDF construction. Subarea SB is being 

excavated as part of the OSDF project. 

2.4 PROJECT ORGANIZATION 

The DOE is the lead federal agency at the FEMP. The DOE-Fernald Field Ofice (DOE-FN) has 

overall responsibility for coordination and execution of this remedial action. 

Fluor Daniel Fernald (FDF) is the managing contractor. FDF is responsible for implementation of 

the remedial action in a manner consistent with DOE Orders and regulatory guidance. FDF will be 

responsible for the following items: 

Development and implementation of ARARs 

Preparation of a project specific health and safety plan 

Preparation of a construction cost estimate 

Selection of a construction subcontractor 

Requisition of selected materials 

Construction management 

Operation and maintenance 

Resolution of National Environmental Policy Act (NEPA)/cultural requirements 

Communication and coordination with regulatory agencies 

Assurance that cost, schedule, and scope requirements are met 

Assurance of continuity in performance and information exchange among project participants 

5 1 4  

1 

2 

3 

4 

5 

6 

7 

8 

9 

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 

FER\SOIL\~AW\DSM\IAWORK.PLN\DCCC~~C~Z, 1996 10:38a 2- 13 

000028 



FEMp-SW-RAWP1,I-REV. E 
December 4, 1996 

Collection of samples and data a 
Analysis of samples 

Interpretation of sampling results and certification report development. 

Construction activities will be performed by subcontractors working to FDF specifications. For areas 

covered in this RAW, the construction subcontractors will be responsible for excavation and removal 

of contaminated surface soil in preparation for construction of the proposed relocated North Access 

Road, site preparation for the northernmost portions of the OSDF (excluding the existing North 

Access Road), site preparation for the north rail yard, transporting excavated soil to the proper soil 

stockpiles, and temporarily seeding or otherwise stabilizing disturbed areas. The existing North 

Access Road and its associated drainage ditches will be removed at the time the Relocated North 

Access Road is in service, which will be at the time of OSDF construction, as discussed in Section 

4.0. 
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LEGEND: 

FEMP BOUNDARY - .-.-.- 
AREA BOUNDAR I ES 
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F IGURE 2-1.  ALL SUBAREAS DISCUSSED I N  THE AREA 1 ,  PHASE I 
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ACTIONS 

As discussed in Section 1.0, the. purpose of this RAWP is to define the approach and methods to 

remediate Area 1, Phase I in preparation for future construction. The principal activities necessary to 

prepare for construction are discussed in this section. The actual methods to be used for soil excavation, 

analytical testing, and certification to the FRLs are discussed in Sections 4.0,6.0, and 7.0, respectively. 

3.1 AREA 1. PHASE I ACTIVITIES 

The activities necessary to prepare for future construction and to implement the good management 

practices discussed in Section 2.1 can be categorized as follows: 

Identification of soil levels in excess of WAC 

Implementation of runoff controls 

Precertification testing for verification of excavation design 

Excavation of impacted material 

Certification testing 

Precertification testing for achievement of target levels (sufficiency of excavation) 

Schedule. ' 

Each of these activities are discussed below. Refer to Figure 2.3 for the subareas under the scope of 

Area 1, Phase I activities. 

3.1.1 Identification of Soil Levels in Excess of Waste Acceptance Criteria 

Precertification testing will be performed in specified areas identified as having soil levels in excess of 

the WAC for total uranium. Soil identified in excess of the WAC will be segregated for offsite 

disposition. 
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3.1.2 Precertification Testing for Verification of Excavation Desim 

The intent of construction precertification is to verify excavation design before remediation. Verification 

of excavation design may be needed to determine whether or not sufficient soil is being excavated to meet 

the target levels. 

3.1.3 ImDlementation of Runoff Controls 

In general, runoff from upgradient areas will be controlled and rerouted to prevent potential 

recontamination of remediated areas meeting FRLs, unless it is demonstrated that contamination is not 

present in an upgradient area. 9 

10 

In subareas A1 and B1 , precertification is needed to establish whether or not soil carried from those areas 11 

could recontaminate adjacent downgradient 'areas where excavation to meet FRLs is already planned. If 12 

precertification testing of subareas A1 and B1 indicates that the soil will exceed these values, drainage 13 

ditches will be installed or extended to prevent stormwater run-on contamination of subareas A and B. 14 

15 

Although subareas C1 and C2 are upgradient and adjacent to the eastern and southern boundary of 16 

subarea C, they do not pose a threat of recontaminating subarea C. Drainage from C1 follows natural 

topography and is currently routed into a ditch bordering the northern portion of Cy circumventing 

17 

18 

19 

20 

subarea C. Drainage from C2 is naturally routed to the west, away from subarea C. 

3.1.4 Excavation of Imuacted Material 21 

Excavation of impacted material refers to the removal of soil and associated debris with the goal of P 

reducing the average COC levels to below the target levels. Based on existing knowledge of subareas 

A north and south, B northeast, B southeast and B southwest, contamination is expected to exist in the 

top 6" of soil. For this reason, excavated areas will be excavated to a depth of 6" over their entirety. 

3.1.5 Precertification Testing for Achievement of Target Levels (sufficiency of excavation) 

Precertification testing for excavation control will be performed after excavation of the. initial 6" is 

completed. Additional excavation will follow in any subarea where the average test results are above the 

target levels or the hot spot criteria for the primary ASCOCs is exceeded. The purpose of this testing 

is to provide confidence that the excavation has been successful and to reduce project costs and adverse 
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schedule impacts by ensuring that certification testing is.not performed until it will be successful. All 

areas to be certified will undergo precertification testing with the goal of achieving the target of 75% of 

the FRL for ASCOCs. This precertification step will instill confidence that certification testing to follow 

will be successful. Additionally, the BTVs will not drive soil remediation or excavation at the FEW. 

The BTVs will be reviewed during remediation in order to assess potential impacts to future ecological 

habitat@). 

3.1.6 Certification Testing 

Certification testing is the final confirmation of remediation adequacy. The results must demonstrate that 

an area meets FRLs and will receive regulatory agency approval of completion of certification. If the 

average of the certification results are not less than the FRLs within the specified limits of confidence, 

re-evaluation of the data and an alternate course of action will be required. 

FDF intends to begin construction of the planned relocated North Access Road (subareas A north and A 

south), prior to completion of certification. Efforts will be made to minimize the risk associated with 

construction of this road by performing real-time analyses @recertification) and getting certification 

samples collected and analyzed as rapidly as possible. This approach has been taken to avoid schedule 

impacts on the North Access Road relocation and, in turn, on excavation of the OSDF liner. 

3.1.7 Schedule 

A summary of the Area 1 , Phase I scope of activities is described in Table 3-1. The table identifies the 

construction preparation, precertification, excavation and certification activities planned for these 

subareas. Table 3-2 identifies the same activities for the Area 1, Phase I adjacent and OSDF support sub 

areas. 

Field activities within the Area 1, Phase I scope and OSDF support subareas will be accomplished 

according to the schedule on Table 3-3. In preparation for these field activities, a number of supporting 

documents are being developed. These support documents are described in Sections 6.0 and 7.0. The 

schedule for their completion is presented in Table 3 4 .  Certification and comparability reports for work 
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31 (EPA) and Ohio EPA (OEPA) on the schedule identified in Table 3-5. 
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The Area 1, Phase I report schedule is coordinated with the schedule for construction of the relocated 

North Access Road and for OSDF excavation and certification. Under the Area 1, Phase I schedule, the 

certification report covering the OSDF footprint will be submitted to the regulatory agencies by March 

1, 1997. Site preparation work for the OSDF may begin in early 1997, but liner excavation is not 

planned before early May 1997. 

I 

2 

3 

4 

5 

6 

Note that the existing North Access Road within subarea B is an exception because it is planned to be left I 7 

in place until the relocated North Access Road is completed. The certification report for Subarea B 

cannot be completed, and Area 1, Phase I construction of the OSDF cannot begin until the North Access 

Road is completed and the existing North Access Road is removed. 

8 

9 

10 

11 

Construction for relocation of the existing North Access Road in subareas A north and A south will begin 12 

13 after certification samples are collected, but prior to completion of the final certification report. Efforts 

will be made to minimize the risk associated with construction in this area by performing real-time 

analysis @recertification) and accelerated certification sampling and analysis of the soils for the road base. 

14 

15 

16 

It is anticipated that the Operable Unit (OU) 1 North Rail Yard grading activities in subareas D north and 

D south will be completed by November 30, 1996. While this area is not being certified as part of Area 

17 

18 

1, Phase 1, the area to be graded will be monitored and precertification samples obtained prior to grading 

and D south will be certified as part of Remediation Area 6 under a future R A W .  

19 

with real-time equipment as a good management practice as discussed in Section 2.1.3. Subareas D north TO 

21 

22 

3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REOUIREMENTS 

Remedial action decisions must include consideration of ARARS. Section 121(d) of the Comprehensive 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (SARA), and Section300.68(i>(l) of the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) require response actions to 

attain, at a minimum. environmental and public health ARARS. The full listing of ARARs for the 

selected remedy is presented in Appendix B of the Operable Unit 5 ROD (DOE 1996a). As certain 

ARARs pertain to specific activities described in this R A W ,  they are identified as part of this scope of 

work. The chemical-, location-, and action-specific ARARS pertinent to this RAW are provided in 
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Appendix B of this document. Pertinent ARARs for on-site disposal are addressed through the Permitting 

Plan and Substantive Requirements for the OSDF (DOE 1996~). 

3.3 DATA OUALITY OBJECTIVES 

The DOE Orders, environmental regulations, the FEMP Federal Facilities Compliance Agreement, OEPA 

Director's Findings and Orders, and the EPNDOE Amended Consent Agreement require sampling and 

analysis by specific methods and procedures for analytes of FEMP environmental media. This is 

accomplished at the FEMP through the DQO process in the development of a project-specific work plan, 

as required by the Sitewide CERCLA Quality Assurance Project Plan (SCQ). The DQOs pertinent to 

the Area 1 soil precertification sampling and soil certification are contained in Appendix C. 

3.4 OUALITY ASSURANCE/OUALITY CONTROL REOUIREMENTS 

Precertification and certification sampling events using field instruments for Area 1, Phase I will follow 

QNQC protocol established in the SCQ as well as applicable American Society for Testing and Materials 

(ASTM) methods. These sampling requirements are summarized in the SCQ and include the calibration, 

blanks, and standards performance for instruments and test methods. The collection and laboratory 

analysis of samples for precertification and certification testing follow QNQC protocols established in 

the SCQ (see Section 4 and Appendix K of the SCQ) and applicable FEMP sampling procedures. 

3.5 IMPLEMENTATION OF SELECTED REMEDY COMMITMENTS 

The commitments made to support the selected remedy in the Operable Unit 5 ROD are presented in 

Section 2.1. Achieving these commitments during remedial activities relies on an accurate assessment 

of the nature and extent of contamination, type of con taminants potentially present, andor process 

knowledge of the contaminants' origins. 

The commitment to provide a verification sampling program is addressed in Section 7.0 of this RAW. 

As discussed in Section 3.1, this sampling program is identified as precertification for the purposes of 

this document. 
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10 

It 

Certification testing of soil will statistically demonstrate that the average levels are less than the target 

levels for Area 1 ASCOCs. 

Environmental releases will be minimized during excavation of Area 1, Phase I soil through several 

mechanisms (e.g., confinement of sediment movement, control of erosion, and suppression of fugitive 

dust emissions). A detailed description of these control mechanisms is provided in Section 4.0. 

However, the commitment remains to continually examine and apply, where practical, new methods or 

technologies to mitigate environmental releases as remedial action progresses. 

The commitment to restore affected areas after completion of remedial actions will be addressed in the 

FEMP’s Site Restoration Plan, as discussed in the Operable Unit 5 Remedial Design Work Plan (DOE 

1996b). 

The ASCOC list for Area 1, Phase I does not include VOCs. Therefore, the commitment to segregate 

or treat,VOCs is not pertinent to the scope of work in this RAW. 
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TABLE 3-4 
Area 1, Phase I Scope, Supporting Documents Schedule 

Dates Submitted 
Document 

Project Specific Plan for Certification 

Project Specific Plan for -WAC 
Attainment 

October 31, 1996 

October 31, 1996 

Procedure for R-TRAK Operation 

Procedure for HPGe Detector Operation 

October 31, 1996 Project Specific Plan 
for Comparability Study 

Letter addenda (as described in Section 
4) for unexpected excavations within the 
areas to be certified for Area 1, Phase I 

October 31, 1996 

October 31, 1996 

October 3 1, 1996 

As Needed 
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TABLE 3-5 
Area 1, Phase I Scope And Support Subareas SB 8z PS, Reports Schedule 

Description 
Proposed Date, 
Submittal of Report 

Certification Report for: 01 March 1997 
Subarea A - Footprint for relocation of North 

Access Road 
Subarea B - North end of OSDF 
Subarea B1 - OSDF runon area 
Subarea PS - Main Leachate hunp Station for the 

OSDF 
Subarea SB - Initial Sediment Basin for the OSDF 

Comparability Study Report 14 March 1997 

. . . . . . . . . . . . . . . . . 

Note: shaded area refers to OEPA Comment #7 
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1 

2 

3 

4 
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6 

7 

This section defines the scope of'excavation activities to be performed under Area 1 ,  Phase I East Soil 

Remediation Project contract and the means by which FDF will manage the excavation process. Details 

regarding excavation limits, engineering and environmental controls, excavation sequence and technique, 

specifications, for areas east and west of the North Access Road, are provided in Appendix A. 

disposition of soil, and health and safety requirements are provided. Excavation drawings and 

4.1 WORK DESCRIPTION 

4.1.1 Excavation Limits. DeDths. and Ouantitv 

Excavation work on the Area 1 , Phase East Remediation Project contract is planned in subareas A north 

and A south and subarea B (except B northwest) as shown in Figure 2-4. The planned excavation limits, 

depths, and quantities of soil identified in the design package for Phase I were derived from existing RI 

analytical data to establish limits of soil contamination (see Figure 1-3), 8 construction milestone 

requirements, and other factors. The boundaries presented in this RAW are the planned boundaries for 

the excavations. Actual boundaries will be contingent on circumstances that will be encountered during 

remediation including, the final extent .of soil contamination identified before or after excavation. 

Precertification sampling will be performed before excavation to confirm the adequacy of the excavation 

footprint, to determine the need for surface water controls, and to detect areas exceeding the uranium 

WAC. If precertification sampling indicates significant additional remedial excavation needs , a letter 

addendum to this RAW will be issued. 

8 
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23 

4.1.2 Site Premration 24 

Site preparation tasks include moving equipment and personnel onto the site; setting up an office area, 2 5 '  

26 

21 

28 

a laydowdstaging area, sanitary facilities, and a decontamination unit; and installing construction 

fencesharricades in the appropriate locations, as shown in the drawings in Appendix A. These activities 

will be performed before any excavation efforts begin. 
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4.1.3 Existing Structures. Utilities. and Wells 

The existing above- and below-ground utilities, structures, and monitoring wells in the construction areas 
a 

have been located‘ (see Appendix A drawings) and identified so those items necessary for ongoing 

remediation operations (e.g., monitoring wells) could be preserved and unnecessary facilities removed. 

Field drainage structures impacted by the Area 1, Phase I scope are located in subareas A north, A south, 

A3 and all of subarea B. Drain tiles within the footprint of the OSDF will not be removed during Area 

1 Phase I east soil remediation, but will be addressed during the construction of the OSDF. Drain tiles 

outside the OSDF footprint will be removed as detailed in Appendix G. 

The existing North Access Road, its associated drainage ditches and adjacent fiber optic lines will be 

removed after the relocated North Access Road is in service. 

Two existing air monitoring stations (8A and 9B) that are integral to the Integrated Environmental 

Monitoring Plan (IEMP) are located within the area of excavation for this RAW. Stations 8A and 9B 
are located along the east FEMP property line, north of the former production facilities, and south of the 

OEPA monitoring station. Access to the air monitoring stations will be maintained and existing power 

to the monitors will not be impacted by field activities. The applicable health and safety matrix has been 

revised to allow Ohio EPA access to its monitoring station along the east fence line. 

4.1.4 Coordination with Other ODerable Units 

Area 1, Phase I activities have been coordinated with other operable units’ design and construction 

activities with the goal of minimizing potential impacts to activities being planned and performed under 

the site’s overall remediation effort. The following activities have been addressed: 

Equipment and material laydown and staging area 

Transportation and stockpiling of contaminated soil 

Installation of sedimentation control facilities 

Use of FEMP facilities and utilities, traffic, and pedestrian controls 

Discharge of potentially contaminated runoff from the impacted soil stockpile into the adjacent on- 
site stormwater collection system 

Relocation of existing air monitoring statio*. a 
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4.1.5 Engineering and Environmental Controls 

4.1.5.1 Stormwater Management Controls 

1 

2 

Erosion and sedimentation controls will be in place before the start of excavation activities. The erosion 

and sedimentation devices indicated on the excavation drawings in Appendix A have been designed in 

accordance with standard State of Ohio construction methods. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

OSDF WAC. The 13 

controls will remain in place to support the follow-on construction activities, such as relocation of the 14 

North Access Road. 15 

16 

17 

Subareas A and B are located outside the site’s former production kea. Runoff from these areas is not 

a major concern during excavation activities, since excavation will occur from upgradient to downgradient 

with the top 6 inches of soil being excavated. 

pondshraps to mitigate sediment transport prior to discharge into the same waterways it currently travels. 

This runoff will be monitored as noted in Section 4.1.5.10. Sediment collected in the sedimentation 

ponds/traps will be periodically removed, and placed in the appropriate soil stockpile after testing for 

The runoff will be collected in the sedimentation 

Figure 4-1 indicates the drainage area for each of the sedimentation ponddtraps. 

a This project will adhere to the sitewide Stormwater Pollution Prevention Plan, which has been developed 

to prevent the potential contamination or recontamination of soil, stormwater, and groundwater as a result 

of excavation and constructionactivities. The plan includes checking heavy equipment for fluid leaks and 

a requirement for fuel storage units to have secondary containment features. 

4.1 S . 2  Noise Monitoring and Abatement 

Federal law mandates that all federal government agencies comply with federal, state, interstate, and local 

requirements for the control and abatement of environmental noise. The two primary federal laws are 

the Noise Control Act, 42 United States Code (USC) 4901, et seq., and Noise Pollution and Abatement 

Act 42 USC 7641. Executive Order 12088, Federal Compliance With Pollution Control Standards, 

18 

19 
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21 

22 

23 

24 

25 

26 

requires federal agencies to comply with the Noise Control Act. The Operable Unit 5 ROD identifies 27 

these laws as applicable [see Appendix B and Table B-3 of the Operable Unit 5 ROD (DOE 1996a)l. 28 

29 

30 

31 

32 

33 

An updated version is provided in Appendix B of this document. 

There are several federal regulations implementing various parts of the Noise Control Act. Construction 

equipment noise standards are set forth in 40 Code of Federal Regulations (CFR) 204.1, et seq. a Transportation equipment noise standards are set forth at 40 CFR 205.1, et seq. 
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Environmental noise monitoring will be performed during remediation in conjunction with implementation 

of the on-site health and safety program, in lieu of having a regulatory environmental standard available. 

Health and safety protocol will be used in the field to ensure that workers’ occupational and 

environmental exposures to noise do not exceed Occupational Safety and Health Act (OSHA) and 

American Conference of Governmental Industrial Hygienists (ACGM) limits. Therefore, an 

administrative action level of 85 decibels (dBA) in the vicinity of field personnel will also be established 

as an environmental action level. Measurements will be made by health and safety field personnel using 

instruments accepted for use in health and safety occupational noise monitoring, and as specified in the 

health and safety project-specific requirements matrix. 

. 

! Components of noise monitoring will include establishing background levels in Area 1 before remediation 

activities and occasional monitoring during implementation of activities. If the administrative 

environmental action level falls within 5 &A of the action level (Le., 80 dBA), field health and safety 

personnel will contact the project field manager to begin noise abatement efforts. Noise abatement will 

include proper maintenance of all vehicles or machinery to be used in Area 1, Phase I, and may include 

rescheduling the times that loud machinery is used during the day. No Phase I remediation activities are 

expected to be performed after sunset. 

4.1 S . 3  Fugitive Dust Emissions Abatement 
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4.1.5.4 Fugitive Dust Emissions Monitoring 
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4.1.5.5 Continuous Sitewide Air Monitoring 

The sitewide Environmental Monitoring Program (EMP) will be used to measure the efficiency of dust 

suppression controls. 

Radiological environmental monitoring will continue under the sitewide EMP for the frequency specified 

in the IEMP. Data will be collected during the implementation of the remedial action from air monitoring 

stations located on site, near the fence line, and at several locations in nearby communities. The 

monitoring program has been developed in response to DOE Orders 5400.1 and 5400.5, and is presented 

in the IEMP. Some air monitoring locations will require relocation to accommodate these remediation 

activities. These location-based modifications will be addressed in the IEMP. 

2 

4.1.5.6 Floodplains and Wetlands 

Executive Orders 11988 (Protection of Floodplains), 11990 (Protection of Wetlands), and DOE 

Regulation "Compliance with Floodplain/Wetlands Environmental Review Requirements It (10 CFR 1022) 

specify the requirements for .a floodplaidwetland assessment where DOE is responsible for providing 

federally undertaken, financed, or assisted construction and improvements. Accordingly, a 

FloodplahWetland Notice of Involvement is also required to be published in the Federal Register to 

satisfy public notice requirements of 10 CFR 1022.14. None of the Phase I work lies within either the 
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floodplain of Paddys Run or the Great Miami River (see Figure 4-2); therefore, no floodplain assessment 

is required. 

Figure 4-2 identifies the total site wetlands delineated in 1993 (Ebasco 1993). Direct impacts to 

jurisdictional wetlands in Phase I are limited to an east-west drainage ditch identified as wetland WG - 

WH - WJ - WT - WGG. Impacts to these wetland areas were addressed in the Operable Unit 5 FS to 

satisfy requirements of 10 CFR 1022; therefore, a wetland assessment will not be performed for this area. 

However, dredge and fill activities associated with these impacts (approximately 0.3 acre) are subject to 

compliance with applicable substantive permitting requirements of the Army Corps of Engineers (ACOE) 

and 0EPA.wetland permit programs established under Sections 401 and 404 of the Clean Water Act. 

Because these impacts will occur within wetland areas located above the headwater region of Paddys Run, 

upcoming remediation activities in Area 1, Phase I are authorized under Nationwide Permit No. 26 - 

Headwaters and Isolated Waters, as promulgated in Appendix A to 33 CFR 330. , OEPA issued its 

corresponding Section 401 State Water Quality Certification for Nationwide Permit 26 on January 17, 

1992. 

Applicable substantive wetland permitting requirements include the use of appropriate erosion control 

devices to minimize sediment loading during construction activities, as well as compensatory mitigation 

efforts to off-set the acreage of disturbed wetlands. Two small wetland areas (WM and WN) located in 

the northeast comer of the site will not be directly impacted by Area 1, Phase I activities, but will be 

protected from receiving excessive sediment from stormwater runoff through stormwater and erosion 

controls being installed for the Area 1,  Phase I work. In addition, excavation proposed for relocation 

. .  

of the east-west drainage ditch near the northern forested wetland has been evaluated to ensure that it will 

not impact this wetland. 

Wetland impacts, including the 0.3 acre impact associated with this project, are being mitigated on a 

sitewide basis. Documentation addressing the implementation of specific mitigatory requirements will 

be submitted in accordance with the schedule established under the Operable Unit 5 Remedial Design 

Work Plan. 

4.1.5.7 Threatened and Endangered SDecies 

The FEMP has previously conducted sitewide surveys for threatened and endangered species; the Phase 

I remediation could potentially. impact a population of state-threatened Sloan’s crayfish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

FER\SOIL\lAWmDSM\lAWORK.PLMDecrrnber 2,1996 10:41am 4-7 



, P.  5 1 4  
FEMPSRP-RAW1 ,I-RJ2V.E 

December 4, 1996 

(Orconectes sluanii) in Paddys Run just downstream from where the north drainage ditch empties into 

the creek. Sloan’s crayfish is vulnerable to environmental stress, particularly siltation. Area 1 ,  Phase 

I drainage flows for the most part into drainage areas 1 & 2 (Figure 4-1). Only subarea B southwest 

drainage flows into drainage area 3 (subareas D north and D south, not part of Area 1, Phase I scope, 

also drain into drainage area 3). 

To protect the Sloan’s crayfish from possible periodic heavy siltation, the FEMP will use best 

management practices to control erosion in Area D (not part of the Area 1, Phase I RAWP) which could 

potentially impact the north drainage ditch. A sedimentation pond will be built near the west end of Area 

D to capture the sediment in the stormwater runoff (Figure 4-1). The runoff will flow through the 

sedimentation pond before entering the north drainage ditch. Excessive silt loads may require eventual 

relocation of Sloan’s crayfish either upstream of the north drainage ditch or at a suitable off-property 

location. However, it is important to note that the success of this relocation is unknown. A management 

plan for Sloan’s crayfish is included as Appendix D. 

The survey for the state-listed endangered cave salamander (Eurycea Zucifigu) identified marginal habitat 

in the ravine in the .northern sections of the site. Excavation activities should not impact this area. 

4.1.5.8 Pine Woodlot 

The northwest portion of Subarea B contains 7.13 acres of White and Austrian pines; this part of the area 

is referred to as the north pine woodlot. The average con taminant concentrations in this area are not 

expected to be above their respective FRLs. Planned precertificatiodcertification of the area may prove 

otherwise. There are approximately 4300 pine trees on the 7.13 acres; all the trees will eventually be 

removed along with their root systems as part of the follow-on OSDF construction. 
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The disposition of trees and stumps will be managed according to the Sitewide Excavation Plan (SEP) 

which is due to the regulatory agencies on March 14, 1997. An analysis of COC uptake in trees will be 

included in the SEP. These materials within Area 1, Phase I are currently being rad screened and are 28 

29 

30 

being place in the OSDF debris stockpile (separate from the soil pile) if they are below the OSDF WAC, 

or placed in the off-site debris pile for later disposition if they exceed the OSDF WAC. . 
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4.1.5.9 Personnel Monitoring 

Personnel monitoring during construction activities will be in compliance with OSHA, 29 CFR 1926, and 

the project-specific health and safety requirements matrix for this work. 

4.1.5.10 Watermunoff Monitoring 

Sediment monitoring will be limited to total suspended solids for the purpose of checking the efficiency 

of sediment and erosion control measures. Project-specific monitoring will be limited to total suspended 

solids for the purpose of checking he efficiency of sediment and erosion control measures. Chemical- 

*> 

specific monitoring will be left to.the IEMP and will not be performed on a project-specific basis. Total 

suspended solids monitoring will be performed on the influent and effluent at Sediment Trap #2 and the 

East Sediment Basin. The sampling will be performed for major storm events (greater than 0.5 inches 

of rainfall), but no more frequently that once per month. 

4.1.5.1 1 Historic and Cultural Resource Protection 

Section 110 of the National Historic Preservation Act (NHPA) requires that historic data be recorded 

before the destruction of any archaeological site is eligible for listing on the National Register of Historic 

Places. Section 106 of the NHPA requires DOE to consider and consult with the Advisory Council on 

Historic Preservation and the Ohio Historic Preservation Office regarding the effects of remedial activities 

on archaeological sites eligible for listing on the National Register of Historic Places. Section 3 of the 

Native American Graves Protection and Repatriation Act requires the repatriation of certain Native 

American cultural items excavated or discovered at the FEMP to the appropriate federally recognized 

Native American tribes. The following paragraphs describe the archaeological activities being conducted 

for this RAW. 

The entire on-site area east of the existing North Access Road has been surveyed for the presence of 

cultural resources. Data recovery will be completed for historic properties in this area before field 

activities begin. A Phase I archaeological survey has been completed for the north pine woodlot 

(inclusive of subarea B1) and subareas D1 and Al. 

When a Phase I archaeological survey reveals the potential for historic properties, a Phase II investigation 

may be necessary. If historic properties are delineated during the Phase II investigation which will be 

affected by excavation, those sites will undergo data recovery (Phase 111 investigation) before any 

remedial excavation activities occur. Unexpected discovery of cultural resources (human remains or 
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associated funerary objects, unassociated funerary objects, sacred objects, or objects of cultural 

patrimony) may occur during any excavation or construction activities, and may result in work stoppages. 

4.1.5.12 SecurihdTraffic Control 4 

Currently there is little activity in the planned excavation areas, with the exception of the existing North 

1 

2 

3 e 

5 

Access Road. Routine traffic on the existing North Access Road consists of DOE, public safety, 

commercial and privately owned vehicles. In order to not interfere with this traffic flow, excavation 

activities will be kept clear of the roadway. All equipment will be limited to a clearance of approximately 

25 feet from the edge of the existing roadway (see drawings in Appendix A). 

4.1.6 Construction Drawings and SDecifications 

The excavation design packages for Phase I consists of drawingdspecifications for various elements of 

the project scope. The drawing packages for these elements include the following: 

Location plans and index to drawings 

Sedimentation ponds/traps and details 

Excavation plans and details 

Impacted soil stockpile plans and details 

Site preparation plans and details. 

The drawings/specifications included in Appendix A of this RAWP represent the package for subarea A 

and subareas B northeast and B southeast. Drawings and specifications for subarea B southwest are being 

developed by @erable Unit 1 and are also included in Appendix A. 

The basis of the specifications is the latest edition of the State of Ohio Department of Transportation 

(ODOT) Construction and Material Specifications. These will serve as baseline specifications and have 

been modified to address specific technical requirements for. each phase of the project. These ODOT 

standards address construction and materials for any earthwork project within the state. These baseline 

specifications provide standards that will be familiar to any contractor who has performed similar work 

within the state. 
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4.2.1 Mobilization 

The contractor will mobilize by moving construction trailers and equipment to the site. The contractor 

will provide appropriate training levels to all contractor personnel before beginning work. 

A preconstruction meeting will be held between FDF Construction Management and Engineering and the 

remediation subcontractor to coordinate construction activities, promote efficient planning/performance 

of the work, and define requirements for mobilization. Participants will review the project scope of 

work, permitting requirements, material and equipment status, safety requirements, inspection testing, 

certification, and project schedule. 

4.2.2 Excavation Seauence 

Soil remediation excavation will be completed in two areas: A and B (excluding B northwest). 
. Stormwater runoff quality will be controlled throughout the excavation work phases by excavating from 

upgradient to downgradient. 

The following is a summary of the excavation sequence. Subareas may be worked concurrently to 

expedite the schedule. 

Subarea A - To control stormwater runoff and cross contamination, the area will be excavated in 
two parts based on existing natural drainage patterns. The northern portion, which naturally drains 
northeast, will be excavated from south to north and from west to east. The southern portion, 
which drains southwest, will be excavated from north to south and from east to west. 

Subarea B - To control stormwater runoff and contamination, the area (exclusive of the northwest 
portion) will be excavated from north to south. This excavation will minimize the change in 
current (i.e., upgradient to downgradient) drainage patterns in this area. 

After mobilization, each of the following activities will be components of the work: 

Install air monitoring devices 

Install erosion and sedimentation controls 

Prepare staging area and decontamination area 

Layout of field limits of excavation 0 
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Relocate, remove, or modify existing utilities (as required) 

Construct impacted soil stockpiles and associated controls 

Begin excavation activities 

Haul and deposit soil at the impacted soil stockpile 

Perform precertification 

Re-evaluate any area soil excavation indicated by precertification testing to be above FRLs 

Perform certification according to design 

Install temporary vegetation as required. 

Subareas B northwest and/or C, although not currently planned for excavation, may require excavation 

depending on the outcome of precertification. If excavation is required, a letter addendum to this RAW 

will be issued to indicate the extent of excavation. All other guidelines presented in this RAWP will 

apply to subareas B northwest and C, if excavated. 

4.2.3 Excavation Techniaue 

All excavations currently identified will be shallow (6 inches). Standard construction equipment will be 

used (such as bulldozers, front-end loaders, scrapers, or similar equipment). The pattern of excavation 

will be generally uniform across each area. The soil will be excavated and deposited in the appropriate 

impacted material stockpile area. To the extent possible, vehicles will be operated on downgradient 

unexcavated areas to minimize impacts to remediated areas and to avoid potential recontamination. 

Any soil exhibiting concentrations above the OSDF WAC will be identified and selectively excavated. 

The excavated soil will be transported to the Operable Unit 1 staging area for eventual off-site disposal. 

If further characterization of the area is warranted, it will be conducted in accordance with the guidelines 

set forth in Sections 6.0 and 7.0 of this RAWP. 

To ensure remediated areas are not recontaminated, equipment used in remediation activities will not be 

allowed to traverse areas following certification sampling. Access to the remediated areas will be 

restricted to those with prior approval from FDF management. 
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4.2.4 Sampling and Analytical Testing 

As discussed in Section 5.0, the sitewide COCs were identified based on a matrix of parameters. 

1 

2 Based 

on the spatial distribution of these sitewide COCs, the ASCOCs for Area 1, Phase I were determined. 

The ASCOCs are then retained for further consideration as soil contaminants h Area 1 , Phase I and are 

carried into the certification process. Sampling and analytical testing for the ASCOCs will be performed 

3 

4 

5 

to satisfy the following needs. 

4.2.4.1 Precertification Sampling and Analysis 

Precertification sampling and analysis is defined, for the purposes of this RAW, as any sampling and 

analysis performed under its auspices that occurs before formal certification sampling and analysis. 

Precertification sampling and analysis will occur prior to excavation to assure that WAC materials are 

identified, confirm the adequacy of the excavation footprint and determine the need for surface water 

runoff control. Precertification sampling and analysis during and after excavation will be performed to 

provide assurance that the residual soil will meet certification for FRLs or applicable BTVs. Certification 

sampling and analysis will demonstrate compliance with FRLs by methods described in Section 7. 

Information provided in the Operable Unit 5 FS Report and soil data in the remedial design (RD) database 

indicate that the contamination in these work areas is confined to a depth of less than 6 inches and is 

deposited by airborne dispersion from the former production facilities. Based on a review of the existing 

data, removal of this 6-inch layer of surface soil and vegetative matter in the work areas will result in 

the remaining ASCOC concentrations being below the FRLs. 

Once a designated work area has been excavated to the 6-inch depth and excavation control sampling 

indicates there is either vertical (depth component) or horizontal (areal, component) residual 

contamination, then the identified soil will be excavated and resampled. When excavation control 

sampling has been concluded (ASCOCs have achieved their target levels), certification sampling can be 

initiated in those areas. Certification sampling will demonstrate that average concentrations of the 

ASCOCs are below their respective FRLs. Analytical methods to support the precertification and 

certification activities are identified in Section 6.0 and Appendix F. 

4.2.5 DisDosition ahd Staging of Excavated Material 

Material types that may be excavated during Phase I remediation include soil, vitrified clay drainage tiles 

and tree roots. Much of this material will be dispositioned for consolidation in the OSDF and will 

require staging until the OSDF is available to accept waste. Some material will require staging for 
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management, reuse, or possible shipment for off-site disposal. This section describes the staging 

locations, management requirements, and expected volumes of excavated material that will remain on site. 

4.2.5.1 Impacted Soil Stockpile Locations 

Two impacted soil stockpile areas will be prepared, one on either side of the existing North Access Road. 

This will allow free passage of vehicles on the existing North Access Road without interference from 

remediation activities. Therefore material excavated from subarea A, subareas B northeast and B 

southeast which meet the OSDF WAC will be staged on the east side of the existing North Access Road 

(Stockpile 1). 

Material excavated from subarea B southwest (and potentially subarea B northwest) which meets the 
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11 

OSDF WAC will be staged on the west side of the existing North Access Road (Stockpile 2). Soil from 12 

13 
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15 

16 

17 

18 

4.2.5.2 Material Disposition and Volume' 19 

subarea D excavations meeting the OSDF WAC (not in the scope of this RAW) will also be staged on 

the west side of the existing North Access Road (Stockpile #2). 

Soil exhibiting concentrations above the WAC will be transported in the appropriate containerhehicle to 

the Operable Unit 1 staging area for eventual off-site disposal. 

Disposition of the initial 6-inch excavation material from Area 1,  Phase I will be based on Operable Unit 

5 RI data, results from precertification, and in accordance with the WAC for the OSDF. It is estimated 

that the volume of impacted soil east of the existing North Access Road will be approximately 37,000 

cubic yards; the volume of impacted soil west of the existing North Access Road is estimated at 

approximately 4,300 cubic yards. Soil excavated from the sedimentation ponddtraps below the initial 

6-inch excavation east of the existing North Access Road will be used for construction of the 

sedimentation ponddtraps (e.g., berms). 

Excess material below the initial 6-inch excavation generated from the construction west of the existing 

North Access Road, will be used as fill for the Operable Unit 1 process area site improvement 

construction. Use of this excess material will significantly reduce the need for Operable Unit 1 to obtain 

fill from a borrow area located north of Waste Pit 5. In addition, approximately 17,600 cubic yards of 

excess soils from the construction of the Operable Unit 1 rail yard and .the supporting drainage ditches ' 

in subarea D (not in the scope of this RAWP) will also be used for fill. 
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4.2.5.3 ImDacted Soil Stocbile ManaPement ReQuirements - 
Preparation of the stockpile areas includes installation of a runoff detention basin, silt fence, straw bales, 

and any ditches or dikes deemed necessary to control erosion and runoff from the stockpile. Access 

control is also a management requirement. 

The west sedimentation basin will collect runoff from both impacted soil stockpiles and from the debris 

stockpiles; as a result, the basin shall be designed with a holding capacity of not less than the volume for 

a 10-year, 24-hour storm. The discharge at the west sedimentation basin will be routed through the 

existing former production stormwater system via the Stormwater Retention Basin. Discharge will be 

minimized to allow time for the Stormwater Retention Basin to accommodate the added capacity. 

The other major water control structures (including the east sedimentation basin and the three 

sedimentation traps) will not collect runoff from any stockpiled impacted material. Therefore, the 

Rainwater and Land Development: Ohio’s Standard for Stormwater Management Land Development and 

Urban Stream Protection, 2nd Edition 1996 is to be taken into consideration when designing holding 

capacities, overflow features, and other surface water controls with the intent of trapping sediment. 

The diversion ditches within the work area will be irppected by FEMP Environmental Compliance staff 

to ensure that erosion is not occurring. If significant ditch erosion is found, check dams will be installed 

at that time. 

To assist in the maintenance of both sedimentation basins, level indicators for sediment clean-out will be 

installed in both the east and west sedimentation basins. ’ 

Several maintenance activities will be performed during Area 1, Phase I remediation. These activities 

include suppression of fugitive dust, periodic collection and stockpiling of sediment, and stabilizing the 

stockpiles with engineering controls. 

During active use of the stockpiles, dust suppression will be performed in accordance with 

Section 4.115.3 of this RAW. If necessary, temporary seeding of the stockpiles will be implemented 

to control erosion, sediment, and fugitive dust. 
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4.2.6 Underground Utilitv Removal 1 

Identified underground utilities will be excavated to a depth of 2 feet beyond the trench bedding and 2 
0 

backfill. Manmade material whl be segregated and stored adjacent to the impacted soil stockpiles. All 

soil and gravel will be placed in the appropriate impacted soil stockpile. Manmade materials include, but 

are not limited to, pipe, fencing, foundations, and conduits. 

3 
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6 

4.2.7 Decontamination and Demobilization 7 

The vehicles and equipment used during the excavation operations will be decontaminated by vehicle 8 

washes before exiting the site. Decontamination wash water will flow to the impacted soil stockpile 

runoff detention basin. Earth moving equipment will be monitored for contamination and/or 

decontaminated, if necessary. 

, 

4.2.8 DisDosition of Dredged Sediment 

Dredged sediment from sedimentation ponddtraps will be managed as remediation waste under the 

Corrective Action Management Unit (CAMU). Sediment from each of the ponds/traps will be 

temporarily stored on the appropriate impacted soil stockpile. 0 
Sediment will be removed when the storage capacity of the pondltrap has been reduced to 60 percent. 

The sediment cleanout elevations are noted in the drawings (Appendix A). 

4.3 HEALTH AND SAFETY 

The health and safety of the project workforce will be administered through the use of a project-specific 

health and safety requirements matrix and contract language. The matrix has been written following the 

guidelines of FEMP site procedure SH-0001, "Developing Project-Specific Health and Safety Plans. '* 

The primary focus of the matrix is to ensure worker safety. In addition to the matrix, several 

programmatic documents are in place to support safety during this construction effort. Some of these 

programs include the following: 

FEMP site permits 

FEMP site access training 

Hazardous worker training (as required) 

FDF Contractor/Subcontractor Safety Handbook. 0 
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Language has been included in the contracts that defines the fundamental and specific programs required 

to safely complete the projects. Part 8 of the construction contract identifies safety programs, training, 

and safety/hazard assessments as they relate to the scope of work within the contract. 

All field activities supporting this project have completed project-specific health and safety plans or 

project-specific health and safety requirements matrices, unless a site procedure addressing safety hazards 

is in place. 

All personnel involved in the construction effort are required to be briefed on the safety requirements and 

hazards involved in the task being executed. 

4.4 PROPOSED SCHEDULE 

The Certified For Construction (CFC) excavation design drawings and specifications in Appendix A were 

completed in June 1996 and issued for bid. Contract award and mobilization is expected in July, 1996 

with actual excavation work expected to begin in August 1996. 
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5.0 CONSTITUENTS OF CONCERN EVALUATION AND IDENTIFICATION 0 
Successful remediation through excavation and certification testing relies on the identification and 

delineation of soils contaminated with COCs at levels exceeding the OSDF WAC concentrations 

published FRLs, and applicable ecological BTVs. 

The first step performed in identifying and assessing soil COCs was the compilation of a Remedial 

Design (RD) soil database from available soil characterization data. This soil data, combined with 

information regarding the nature and extent of contamination, and human and ecologikal risk, from 

the Operable Unit 5 RVFS documents, was used to evaluate the COCs (COC Evaluation Matrix Table 

5-1 and Figure 5-1). The evaluation matrix was used to identify those COCs present at levels above 

their respective FRLs on F E W  soils. These sitewide COCs were then spatially examined. The 

evaluation matrix and spatial distribution of the data were then used to classify the sitewide COCs as 

either primary or secondary COCs and then to identify an individual list of ASCOCs for Area 1, 

Phase I. Primary COCs are considered to be the widespread contaminants which represent 

approximately 90 percent of the human health risk from soil. Secondary constituents are those COCs 

which have localized contamination above the FRL or BTV but the extent of contamination is limited 

to smaller areas, or has intermittent hits marginally above the FRL over large areas (metals) which 

may or may not reside entirely within the footprint of the primary constituents. ASCOCs represent 

the COCs that have been demonstrated to impact a specific work area and will be certified for in that 

specific work area. 

Although this COC evaluation process is primarily a sitewide issue which will be addressed in the 

FEMP Sitewide Excavation Plan (SEP), details are provided in this RAW as a result of the Area 1, 

Phase I submittal preceding the SEP. 

5.1 COMPILATION OF REMEDIAL DESIGN DATABASE 

To identify COCs which impact one or more of the seven construction areas, a sitewide RD database 

for existing soil data was compiled from three categories of data stored in the FEMP Sitewide 

Environmental Database (SED). The primary source of data was the extensive analytical data 
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engineering design of the OSDF (DOE 1995b). The final source of data was the conversion of 

isotopic values in soil into total uranium concentrations. Because of the importance of totd uranium 

data in the development and modeling of soil contamination in the FS, it was critical that total 

uranium at each sample location be determined whenever possible. In cases where isotopic uranium 

results were available, the total uranium concentrations were derived from isotopic equilibrium ratios 

of natural uranium paralleling site isotopic ratios. This conversion process was utilized previously in 

the Operable Unit 5 FS. 

A review of the compiled RD soil database, resulted in several data points being reevaluated. * 

Predominantly these data points were found to have transposed sample coordinates. However, a 

series of thorium-228 results were found to be marginally above the FRLs in the northern wetlands 

(Figure E-2). These results were first considered suspect due to the similarity between thorium-228 

concentrations in surface soil and thorium hits at depths greater than 20 feet below the surface. These 

thorium-228 concentrations were discontinuous with other demonstrated contamination in the area and 

were inconsistent with site history and production knowledge. Review of the complete data packages 

indicated that the suspect samples originated from one sampling effort and were analyzed using both 

alpha and gamma spectroscopy methods per standard laboratory protocol. The alpha results yielded 

high values and these values were retained in the SED. A data validation review by FDF, determined 

that the alpha results were unreliable. The gamma results for these samples indicate that the thorium- 

228 levels were below the FXL and within the normal range of background. However, since the 

alpha data remained in the SED, these values were plotted on Figure E-2. Thorium-228 still remains 

a primary ASCOC but it is not considered a contaminant driving remedial design in the northern 

wetland area. During the certification process, sampling for thorium-228 will be performed with the 

density specified in the certification plan (Sec. 7.0). Details regarding pertinent samples and the 

validation process for these analytical results have been already submitted to the regulatory agencies. 

5.2 EVALUATION OF SOIL CONSTITUENTS OF CONCERN 

The COC evaluation matrix (Table 5-1) makes use of multiple qualitative ,and quantitative parameters 

to evaluate all soil COCs. The evaluation process includes consideration of the 80 COCs published in 
the Operable Unit 5 ROD with FRLs that were developed and approved for soil. Uranium is listed 

separately, as uranium-238 and total uranium, to show both the carcinogenic (uranium-238) and 

noncarcinogenic (total uranium) impacts on human health. Chromium is treated as all chromium VI 
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which is highly conservative under site conditions. The total uranium FRL of 82 mg/kg is based on 

preliminary remediation goal of uranium-238 (26 picoCuries per gram @Ci/g) pl& background). 

The parameters presented in Table-5-1 are considered as factors in the COC evaluation process and 

are discussed below. 

5.2.1 Benchmark Toxicity Valhes 

The Operable Unit 5 Ecological Risk Assessment (ERA), identified COCs and their soil BTVs which 

are considered to'be protective of ecological receptors'. Based on these values, the ERA identified 17 

constituents as constituents of ecological concern. The 17 constituents that failed the ecological risk 

screening conducted during the ERA (identified as BTV drivers on Table 5-2) were demonstrated to 

have a sufficient source term to possibly present a current and future risk to ecological risk receptors 

in the FEW and surrounding areas. Two of the 17 constituents do not have published FRLs: 

aluminum and benzo(g,h,i)perylene. With the exception of total uranium, all constituents identified as 

ecological concerns in the ERA have BTVs less than the FRLs. 

a Certification samples will be collected for these constituents and analyzed to the FRL levels. If the 

BTV level is more stringent than the corresponding FRL, the samples will be analyzed to the BTV 

level. The analytical results will be used to assess potential post-remedial ecological risk impacts to 

ecological habitats considered in the f d  land use plan. The BTVs will not drive soil remediation or 

excavation in Area 1, ,Phase I. FRLs provide remediation levels for soils and BTVs are levels that 

will be reviewed during certification in order to assess potential future ecological impacts. 
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5.2.2 Total Number of Site Wide Soil Samples Greater than the FRL 

The number and percent of sitewide soil samples with positive detections above the FRL for each 

COC were determined. Based on the total number of unique samples analyzed for each COC in the 

RD database, thirty of the 80 COCs had one or more positive detections (hits) above their respective 

26 

27 

Flus. 28 

29 

5.2.3 Percent Contribution to Human Health Risk 30 

The contribution made to human health risk on a sitewide basis from each of the 80 COCs can be 

used to identify those COCs contributing the majority of the health risk to the modeled undeveloped 

31 

32 

33 park user receptor. The percent contribution to human health risk was based on the Operable Unit 5 
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Baseline Risk Assessment (BLRA), and the 10 exposure areas evaluated in that study. Both the 

maximum and average COC concentrations from all 10 areas were considered to quantify 

carcinogenic and noncarcinogenic health risks and determine the percent contribution made by each 

COC. This method indicates three COCs (uranium, thorium, and radium) account for approximately 

90 percent of the human health risk in site soil. 

5.2.4 Ratio of Exposure Point Concentration and Final Remediation Level 

Human health risk was not the only factor considered in the determination of the FRLs, although it 

was important to the FRL development process. The ratio of the maximum exposure point 

concentration (EPC) from the 10 areas modeled in the Operable Unit 5 BLRA to the published FRL is 
an inclusive strategy that incorporates all the factors used to develop the FRLs. A soil EPC 

represents the conservative soil concentration of a contaminant in an exposure area that a receptor 

may contact. 

5.2.5 ReDresentative Background Level in Surface Soil 

To develop the FRLs, surface soil constituent concentrations in the 95th percentile from the 

background study were used (DOE 1995a). Those constituents which have FRLs or BTVs close to 

the upper range of natural background may require special consideration during certification. 

In addition, the ratio of the FRL or BTV to the analytical detection limit was evaluated. If the FRL 

or BTV is close to the analytical detection limit, special consideration may be necessary when 

evaluating results at or slightly above the detection limits. 

5.2.6 Production Knowledpe 

This parameter makes use of site production knowledge to categorize COCs as originating from 

natural background levels (b), product of weapons fallout (f), product @), present in recycled uranium 

(r), a process or industrial use item (I) or a radiological daughter product (d). Inclusion of the 

parameter allows a qualitative consideration of a COC's presence on this site from the perspective of 

production knowledge and site history (Table 5-1). 
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5.3 SITEWIDE CONSTITUENTS OF CONCERN 1 
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The conservatism of these drivers can be confirmed by comparison to other parameters. For 

example, these 30 COCs account for over 99 percent of risk to the undeveloped park receptor from 

exposure to soil. Also, these 30 .COG include all COCs with an EPC to FRL ratio greater than 0.5. 

These 30 sitewide COCs were further evaluated by examining their spatial distribution based on their 

sample results. Combined with the COC evaluation matrix, these results categorized them as primary 

or secondary COCs. The spatial distribution is also used to identify those COCs which have 

demonstrated significant impact on one or more of the seven sitewide remediation areas to determine 

if any secondary cocs are located or enveloped within the extent of another COC. If the spatial 

distribution of a primary COC, both in area and depth, so completely envelops the distribution of 

another COC, excavation of the enveloping COC (surrogate) may provide sufficient evidence that the 

secondary COC was excavated. This surrogate evaluation will be performed before assignment of 

certification units for ASCOCs in each RAW. a 
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5.4 SPATIAL DISTRIBUTION OF DATA 

To evaluate the spatial extent of the constituents sitewide, their relationship to FRL, BTV and OSDF 
WAC, a series of maps were assembled identified as E-1 through E-48 (Appendix E). These maps 

display the actual distribution of contamination sitewide and identify the extent of contamination 

relative to the seven Remediation Areas. These maps can also indicate if a COC distribution is 

confined to a limited area or if it impacts larger areas. These distributions presented by these COCs 

can then be augmented with production knowledge. 

Specifically, Figures E-1 through E-30 show the location of data points for given constituents and 

their relationship to their FRLs (some show FRL and BTV). Figures E-31 through E-39 identify 

location of data points for given constituents in excess of the OSDF WAC. Figures E40a through 

48 identify the location of data points for given constituents in excess of BTVs. These constituents 

were identified by the Operable Unit 5 ERA as posing potential ecological risk. 

E- 

The maps in Appendix E identify, by the use of a solid circle, the locations of all sitewide data points 

having concentrations detected above the respective FRL or BTV. Other sample locations resulting in 

either a nondetect above the FRL or a result below the FRL were marked by a nonfilled circle or 

small triangle respectively. For COCs which have a BTV that is lower than the respective FRL, the 

number and locations of detects and nondetect above the both the BTV and the FRL are represented 

on one figure. For these two-dimensional maps, all positively detected results exceeding the FRLs or 

BTVs were marked with solid circles irrespective of depth. For example, if three samples were taken 

from different depths at one location, and any one of the three samples was above the FRL or BTV, 

then that location was marked with a solid circle. 

The ASCOCs for each of the seven remediation areas were identified based on the sample results 

represented by these maps (see Table E-1). The maps and interpretations of spatial distributions of 

COCs will be discussed in more detail in the SEP. 

5.5 PRIMARY AND SECONDARY CONSTITUENTS OF CONCERN 

The sitewide COCs were categorized as primary or secondary COCs based on the COC Evaluation 

Matrix (Table 5-1) and the spatial distribution of the results. Five sitewide primary COCs were 

identified as total uranium, radium-226, radium-228, thorium-228, and thorium-232. Primary COCs 

are considered to be the widespread contaminants which represent approximately 90 percent of the 
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risk to human health from soil. The distribution of these primary constituents represent the majority 1 

2 of the soil excavation footprint of the F E W .  The remediation of the primary COCs is driven by 

their respective FRLs. 3 

The remaining 26 COCs were identified as sitewide secondary COCs (Table 5-2). Secondary 

but the extent of contamination is limited to smaller areas, or has intermittent hits marginally above 

the FRL over large areas (metals) which may or may not reside within the footprint of the primary 

4 

5 

6 

7 

8 

Constituents are those COCs which have localized contamination above the FRLs or potential BTVs, 

constituents. In addition, there are two constituents, aluminum and benzo(g,h,i)perylene, which have 

BTVs only and do not have FRLs. . 

5.6 AREA 1. PHASE I AREA SPECIFIC CONSTITUENTS OF CONCERN 

The 5 primary ASCOCs and the 6 secondary Area 1, Phase I ASCOCs were identified as being 

present, or having a high likelihood of being present, at or above the FRLs or BTVs. Two 

constituents, aluminum and molybdenum, were present only above the BTV (Aluminum is not 

considered a COC since it does not have a corresponding FRL) (Table 5-3). Within Area 1, Phase I, 

the remediation drivers are the FRLs. BTVs are not a concern in Area 1, Phase I due to the 

determined land use. BTVs will not drive the remediation; however, data for area-specific BTVs will 

be collected during certification sampling to assess post-remedial concentrations of the constituents. 

Based on spatial evaluation of the data (Figures E-3 1 through E-39), only total uranium (Figure E-3 1) 

a primary ASCOC, is considered to be at levels potentially exceeding the OSDF WAC in the vicinity 

of Area 1, Phase I scope. This potential excess was in Area D, which will not be certified under the 

scope of this work plan (see Section 2). 

The 1 2  ASCOG listed as primary and secondary (Table 5-3) are considered to represent the 

demonstrated or likely con taminants in Area 1, Phase I. The spatial distribution of these COCs in 

Area 1, Phase I does not indicate that any one contaminant completely envelops other COCs in both 

horizontal and vertical extent. Thus, sampling will take place for all 1 2  ASCOCs (plus aluminum) 

during certification to demonstrate that the residual soil levels comply with the .applicable standards 

(see Section 7.0). However, in other area-specific certification plans it may be demonstrated that the 

area contaminated by a primary ASCOC, both in area and depth, so completely envelops another 

COC that certification of the enveloping ASCOC (surrogate) will provide sufficient evidence that both 

constituents were removed. The certification sampling strategy for the Area 1, Phase I COCs (see 
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Section 7.0) was based on the location of existing samples above the FRLs. Manganese (Figure E- 
16), molybdenum (Figure E-46) and aluminum (Figure E40a) are BTV concerns only in Area 1, 

Phase I; data will be obtained during certification but these constituents will not impact the extent of 

1 

2 

3 

excavation or cause failure of certification. 4 
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5.1 MATRIX OF COC EVALUATION PARAMETERS e 
Ratio of 

Failed Total Number Number ofDetects Number of Detects Percent Contribution to 95th percentile FRWBTV to 
Final Remediation Benchmark Ecological Risk of Site Wide Greater than the Greater than the Human Risk Background Level Production 

COC Level Toxicity Value Screening' Soil Samples FRL (% of Total) BTV (% of Totalf (Maximum Area$ in Surface Soil Detection Limit4 Knowledge 
aroclor- I254 0.13 mgkg 1 833 71 (8.5%) 4.6% 3.3 
radium-228 1.8 pCi/g 340000 1741 366 (21.0%) 14.9% 1.25 3.6 b, d 
thorium-232 1.5 pCi/g 240000 3290 652 (19.8%) 30.8% 1.26 15 b, P 
aroclor- 1260 0.13 mgkg 1 834 24 (2.9%) 3.2% 3.3 

uranium, total (carcinogen) 82 mg/klz 230 Yes 5963 1401 (23.5%)* 480 (8.0%) 1.0% 3.73 820 b, P 

.................................................................................................................. 

4.3% 1.24 na by P ................................................................................................................................................................................................................................................................̄ � 851 (24.4%) 
6.8 b, i, d 

uranium-238 (carcinogen) 26'pCi/g . 12000 3493 
radium-226 1.7 pCi/g 670 3062 1328 (43.4%) 21.1% . . 1.42 

thorium-228 1.7 pCi/g 1400000 2003 407 (20.30/,) 17.6% 1.43 17 b, P 
?- 

technetium-99 30 pCi/g 93000 - .  1540 . 38 (2.5%) '0.0% 30 f, I. 
benzo(a)pyrene 2 mgkg 1 Yes 944 20 (2.1%) 27 (2.9%) 0.8% 11 
................................................................................................................................................................................................................................................................̄ � 

lead 400 mgkg . 200 Yes 1158 12 (1.0%) 18 (1.6%) . na 26.4 400 i 
arsenic 12 mgkg 30 . 1101 111 (lO.lY0) 0.3% 8.2 9.2 b 
dibenzo(a,h)anthracene 2 mgkg 0.088 Yes 945 7 (0.7%) 14 ( 1.5%) 0.3% 176 

.......................................................................................................... .................................. 

beryllium 1.5 mgkg ' 56 ' 1113 ' 140 (12.6%) 0.2% 0.6 30 b 
cesium-137 1.4 pCi/g 12000 2614 78 (3.0%) 0.1% C 0.71 .7 f,r . 

lead-2 10 38 pCi/g 103 4 (3.9%) 0.1% 1.3 76 d 
................................................................................................................................................................................................................................................................°� 

dieldrin 0.015 mgkg 0.04, 826 6 (0.7%) 0.1% . 3.75 
thorium-230 280 pCi/g 2 10000 2047 12 (0.6%) 0.0% 1.97 2800 d ................................................................................................................................................................................................................................................................̄ � 
plutonium-238 78 pCi/g 3800000 1509 8 (0.5%) 0.0% 390 f, r 
tetrachloroethene 3.6 mgkg .25 1084 7 (0.6%) 0.0% . 3600 I 

1 Yes 946 4 (0.4%) . 31 (3.3%) 0.1% 11 ................................................................................................................................................................................................................................................................̄ � 20 m a g  benzo(b)fluoranthene 
trichloroethene ' ' 25 mgkg 
neptunium-237 3.2 pCi/g 

. .  1093 4.(0.4%) 0.0% 25000 I 

. -  1335 4 (0.3%) 0.1% 16 f, r 
benzo(a)anthracene 20 mgkg 1 Yes 947 2.(0.2%) 29 (3.1%) 0.1% 11 .............................................................................................................................................. 
indeno( 1,2,3-cd)pyrene 20 mgkg 1 Yes 946 2 (0.2%) 22 (2.3%) 0.1% - 250 
manganese 4600 mgkg 1500 yes . 1106 2 (0.2%) 31 (2.8%) 0.1% 1350 I500 b, i 
strontium-90 

octachlorodibenzo-p-dioxin 0.0088 mgkg 70 1(1.4%) ' 0.0% 880 
carbazole 12 mgkg - 484 1 (0.2Vo) 0.0% 300 
1,l-dichloroethene 0.41 mgkg 1088 1 (O.lY0) 0.0% 410 i r' rl- 

14 pCi/g 2800 1497 2 (0.1%) . 0.0% 0.42 28 f, r ................................................................................................................................ 
heptachlorodibenzo-p-dioxins 0.00088 mgkg 70 1(1.4%) 0.0% 18 

c .'- ................................................................................................................................................................................................................................................................̄ � 
643 . 0 (0.0%) 92 (14.3%) 0.1% 20 b 1 :  0 antimony 96 mgkg 10 Yes 0 benzo(k)fluoranthene 200 mgkg 1 Yes 946 0 (0.0%) 22 (2.3%) 0.0% 11 

a 
1 

b,i I * a  

& 

e aluminum5 10103 Yes 1121 444 (39.&) 0.0% 16300 506 ' 

es Page 1 of3 V C I  
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T A!& MATRIX OF COC EVALUATION PARAMETERS 

Failed 
Final Remediation Benchmark Ecological Risk 

Ratio of 
.Total Number Number ofDetects Number of Detects Percent Contribution to 95th percentile.. . FRWBTV to 

of Site Wide Greater than the Greater than the Human Risk Backround Level Analytical Production - 
COC Level -Toxicity Value Screening' Soil Samples FRL (% of Total) BTV (% of Total$ (Maximum Area)' ' ' in Surface Soil Detection Limit' Knowledge 

cadmium ' 82mgkg . 5 Yes 1147. . 0 (0.0%) 96 (8.4%) 0.0% 0.87 50 b, i 
chrysene 2000 mgkg . I  Yes 947 0 (0.0%) 30 (3.2%) 0.0% 500 
molybdenum . . 2900 mgkg 10' Yes 1081 52 (4.8%) O:O% I b, i 
silver 29000 mgkg 10 Yes 1 I29 0 (0.0%) 46 (4.1%) 0.0% IO b 

6 (0.5Yo) 0.0% 59.6 500 b, i 1 IO9 
0.0% 4300 . i  

160 
I ,1,2-trichloroethane 4.3 mgkg 1093 

0.0% I 

0.0% 2.8 

1 
benzo(g,h,i)perylene' - .  1 .  yes 946 23 (2.4%) 0.0% 11 i 

0 (0.0%) 

0 (0.0%) zinc 120000 mgkg 500 Ye? 
0 (0.0%) 

1,2-dichloroethane 0.16 mgkg 1085 0 (0.0%) 
3,3'-dichlorobenzidine . 0.55 mgkg 936 0 (0.0%) 

................................................................................................................................................................... 

................................................................................................................................................................. 

4-methyl-2-pentanone 2500 m&g 915 0 (O.OY0) 0.0% 416667 
4-methylphenol 250 mgkg 945 0 (0.0%) 0.0% 1250 
................................................................................................................................................................................................................................................................̄ � 

150 mgkg 868 0 (0.0%) 
43000 m d k p  1089 0 (0.0%) 

. 188 
6142857 1 

0.0% 
0.0% 

4-nitroaniline 
acetone - -  
barium 68000 m a g  500 1180 0 (0.0%) 0.0% 94. I 385 I 

benzene 850 mg/kg 1 I23 0 (0.0%) 0.0% 850000 I 

bis(2-chloroisopropyI)ether 420 mgkg 885 0 (0.0%) - .  0.0% 2100 

boron 7400 mgkg _ .  20 0 (0.0%) 0.0% 1850 1 

. .  .................................................................................................................................................................... 

................................................................................................................................................................................................................................................................̄ � 
bis(2-ethyl hexy1)phthalate 820 mgkg 70 938 0 (0.0%) 0.0% - .  350 

1047 0 (0.0%) 0.0% 4000 
bromoform- ' 31 mgkg 1046 0 (0.0%) 0.0% 3 1000 
bromomethane 8200 mg/kg 1068 0 (0.0%) 0.0% 8200000 

................................................................................................................................................................................................................................................................–� ........................ bromodichloromethane . 4 mgkg ; 

carbon disulfide 5000 mg/kg 7800 1098 0 (0.0%) 0.0% ' 5000000 
carbon tetrachloride 2.1 mgkg 1093 0 (0.0%) . -  0.0% 2100 i 

chlorobenzene 340 mgkg 1088 0 (0.0%) 0.0% 340000 
chloroform '' 45 mgkg 1067 0 (0.0%) 0.0% . -  45000 i 

................................................................................................................................................................................................................................................................̄ � 

chlordane (alpha / g a m a )  0. I9 mgkg 826 / 845 0 (0.0%) 0.0% 95 

................................................................................................................................................................................................................................................................̄ � 

chromium (chromium vi) 300 mgkg 250 (0.05) . 1163 . O(O.O%) . 0.0% 15.5 1 I5 I 

copper 220000 mgkg 100 1119 0 (0.0%) 0.0% 14.1 200 1 

................................................................................................................................................................................................................................................................̄ � . ' frn 
ethylbenzene 5100 mgkg 1117 0 (0.0%) 0.0% 5100000 1 '  
fluoride 78000 mgkg 3 0 (O.OY0) 0.0% 11 1429 i .  ' ,  

* e n  

740 mgkg 1121 0 (0.0%) 0.0% 14.2 2467 b, i ................................................................................................................................................................................................................................................................°� cobalt 

;. .- cyanide . . 120000mgkg 997 .. O(O.O%) 0.0% 0.27 I50000 
di-n-octyl phthalate IlOOmgkg 936 0 (0.0%) 0.0% 5500 

heptachlorodibenzofurans 0.00088 mgkg . 70 0 (0.0%) 0.1% 18 
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T a 5 . 1  MATRIX OF COC EVALUATION PARAMETERS 

Ratio of 
Failed Total Number Number OfDetects Number of Detects Percent Contribution to 95th percentile FRWBTV to 

Final Remediation Benchmark Ecoh ica l  Risk of Site Wide Greater than the Greater than the Human Risk Background Level -Produetion 
Level Toxicity' Value Screening' Soil Samples FRL (% of Total) BTV (% of Total)6 (Maximum Area)' in Surface Soil Detection Limit4 Knowledge 

mercury 7.5 mgkg 5 1171 0 (0.0%) 0.0% 0.3 .' 50 b, i 
COC 

n-nitrosodiphenylamine 51 mgkg - 937 0.0% 255 

nickel 15000mg/kg . 100 1102 0 (0.0%) 0.0% 20.9 . 25 i 

methylene chloride 37 mgkg 85 1117 0 (0.0%) 0.0% r 18500 I 

n-nitrosodipropy lamine 0.2 mgkg 925 0 (0.0%) 0.0% . -  

octachlorodibenzo furan 0.0088 mgkg 72 ' 0 (0.0%) 0.0% 
pentachlorophenol 2.3 mgkg 959 0 (0.0%) 

0 (0.0%) ................................................................................................................................................................................................................................................................̄ � 
1 

880 
0.0% 2.6 

................................................................................................................................................................................................................................................................̄ � 

plutonium-239/240 77 pCi/g 4100000 1494 0 (O.OY0) 0.0% 385 f, r 
5400 mgkg 3 1019 0 (0.0%) 0.0% 0.72 3 - b  selenium 

thallium 91 mi& 6.3 . 1119 0 (0 .q )  0.0% 0.58 6.3 b 
toluene 100000 mgkg 1 I38 0 (0.0%) 0.0% 100000000 i 

vanadium 5100 mgkg 150 1121 0 (0.0%) 0.0% 30.4 150 b, i 
vinyl chloride 0.13 mgkg - .  1088 0 (O.OY0) 0.0% 130 

.................................................................................................................................... 

tributyl phosphate 250 mgkg 113 0 (0.0%) 0.0% 6250 I ................................................................................................................................................................................................................................................................̄ � 

xylenes, total 920000 mgkg 1095 0 (0.0%) 0.0% 920000000 i 
Notes and Abbreviations: 
' COCs which may exhibit or present a current of hture risk to ecological receptors in the FEMP and surrounding areas. 

Based on PRG of 26 which is basis of total uranium FRL (PRG plus background). 
Bold Values in Percent Constribution to Human Health identifies the top 99% contributers. 
Analytical detection limits based on values used in development of FRLs. The lower the value, the closer the FRL is to the detection limit. 

Percentages of detects above BTVs have been provide for thos COCs which may exhibit or present a current of hture risk to ecological receptors in the FEMP and surrounding areas. 

b: Background 
f: Weapons fall-out 
p: Product 
r: Recycle enriched uranium 
i: Industrial process 
d: Radiological _daughters 

'Aluminum and benzo(g,h,i)perlyene do not have published FRLs. 

Legend to Production Knowledge Symbols 
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TABLE 5-2 
SUMMARY OF SITEWIDE CONSTITUENTS OF CONCERN 

Constituent of Concern Driver Constituent of Concern Driver 

Primarv COCs 

Uranium, total 

Radium-226 

Radium-228 

Secondarv COCs 

Aroclor-1254 

Aroclor- 1260 

Arsenic 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

Carbazole 

Cesium-137 

Dibenzo(a,h)anthracene 

1 , ldichloroethene 

Dieldrin 

prJ 
Aluminum 

Antimony 

Benzo(g,h,i)perylene 

Cadmium 

FRL, BTVa 

FRL 

FRL 

FRL 

FRL 

FRL 

FRL, BTV 

FRL, BTV 

FRL, BTV 

FRL, BTV 

FRL 
FRL 

FRL 

FRL, BTV 

FRL 
FRL 

BTVb 

BTV 

BTV 

BTV 

Thorium-228 

Thorium-232 

Heptachlorodibenzo-pdioxin 

Indeno( lY2,3-cd)pyrene 

Lead 

Lead-2 10 

Manganese 

Neptunium-237 

Octachlorodibenzo-p-dioxin 

Plutonium-238 

Strontium-90 

Technetium-99 

Tetrachloroethene 

Thorium-230 

Trichloroethene 

Chrysene 

Molybdenum 

Silver 

zinc 

FRL 

FRL 

FRL 

FRL, BTV 

FRL, BTV 

FRL 

FRL, BTV 

FRL 
FRL 

FRL 

FRL 
FRL 
FRL 

FRL 

FRL 

BTV 

BTV 

BTV 

BTV 

a FRLs will drive remediation, but BTVs will be evaluated in the certification process in Area 1 , 
Phase I. 

Aluminum and Benzo(g,h,i)perylene do not have published FRLs. 
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TABLE 5-3 0 SUMMARY OF AREA 1, PHASE I AREA SPECIFIC CONSTITUENTS OF CONCERN 

Driver Constituent of Concern . Figure Reference 

Primarv ASCOCs 

Uranium, total 

Radium-226 

Radium-228 

Thorium-228 

Thorium-232 

Secondarv ASCOCs 

Arsenic 

Thorium-230 

Aroclor-1260 

Beryllium 

Cesium-137 

Manganese 

- BTV 

Aluminum 

Molybdenum 

E- 1 

E-2 

E-3 

E 4  

E-5 

E-13 

E-12 

E-17 

E-14 

E-6 

E-52 

E41 

E-53 

FRL, BTVa 

FRL 

FRL 

FRL 

FRL 

FRL 

FRL 

FRL 

FRL 
FRL 

FRL,BW 

BTVb 

BTV 

TRLs will drive remediation, but BWs will be evaluated in the certification process. 
bAluminum and Benzo(g,h,i)perylene do not have published FRLs. 
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Figure 5-1. Summary of COC Evaluation Process 
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6.0 ANALYTICAL METHODS AND PROTOCOLS 

6.1 SAMPLING AND ANALYTICAL SUPPORT FOR AREA 1. PHASE I 

Sampling and analytical support play major roles in the successful implementation of Remedial Design 

(RD) and certification of remediation at CERCLA sites. To effectively plan, perform, and certify 

completion of remediation, accurate sampling and analysis for ASCOCs is crucial. 

and construction activities planned for Area 1 during Phase I, the sampling and analysis can be 

subdivided into two functional components: precertification and certification. 

For the remedial 

In Area 1, Phase I, certification sampling and analytical testing will rely exclusively on standard 

laboratory methods listed in the SCQ and/or methods referenced in EPA SW-846. The analytical 

suites that will be utilized to analyze soil samples in the Area 1, Phase I certification process (e.g., 

radiological , inorganics, semivolatiles , PCB/pesticides) will incorporate all of the ASCOCs that have 

been identified and assigned to Area 1, Phase I by the COC evaluation matrix (Table 5-1). 

Precertification sampling will be accomplished using the NaI and HPGe detector systems, physical 

samples, and where applicable, FPXRF and field test kits. The quick turnaround field methods and 

laboratory methods approved in the SCQ will be employed along with some methods not currently in 

the SCQ. The NaI detector (mounted on the R-TRAK) and the HPGe detector have not yet been 

included in the SCQ. Selected quick turnaround field methods and laboratory methods will be 

supported by quality control measures during sample collection and preparation, instrument operation, 

performing analytical procedures, and through the use of periodic laboratory confrmation samples. 

Standard laboratory methods and procedures will be used for quality control of both the field and 

quick-turnaround analyses chosen to support the excavation decisions. These analytical methods are 

described in the SCQ. 

Section 7.0 provides detailed maps of the proposed certification units (CUs) for the analytical suites to 

1 
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5 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

be used for certification sampling. Analysis of the certification samples will be conducted at 28 

29 

30 

31 

analytical support level (ASL) B with a minimum of 10 percent of the samples being run at ASL C/D 

or equivalent, plus required site QNQC as described in the SCQ. 

approaches are necessary for precertification and certification sampling that will be conducted during 

Separate sampling and analytical 

remediation of Area 1, Phase I. Management of data generated as a result of this effort is discussed 32 

in Section 6.5. 33 
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6.1.1 Precertification 

Precertification includes all sampling and testing performed before certification sampling and analysis. a 
Four decision processes will be addressed by precertification sampling and analytical testing during 

this RAW. Those decisions are as follows: 

1 .  

2. 

3. 

4. 

Identification of soils meeting the OSDF WAC, and those for off-site disposition, before 
remediation. 

Verification of areal extent of excavation prior to remediation by development of 
isoconcentration gradient maps of the primary constituents using NaI output, combined with 
strategic HPGe readings. 

Identification of levels exceeding FRLs in adjacent, hydraulically upgradient areas to assess 
the need for run-on controls such as diversion ditching. 

Provide assurance that postremedial and unexcavated areas are prepared for certification by: 

Targeting 75 percent of the FRLs in areas to be certified 

Detecting, defining, and explaining irregularities or anomalies in the surface soil 
contamination pattern 

"Hot spot" identification at three times the FRLs of the primary COCs, which is a not- 
to-exceed level for the NaI and HPGe 12 m2 read areas. 

The NaI and HPGe detectors are currently being used to support WAC attainment in areas that are 

undergoing excavation for purposes of remediation and construction preparation. DOE plans to use 

these instruments for precertification in excavated and unexcavated areas prior to certification testing. 

The first two documents have been prepared. The third document, once prepared will support and 

demonstrate the effectiveness of these instruments. on site, including the control of field variables: 

0 

0 

0 

In Area 

HPGe operating procedure 

RTRAK instrumentation procedures and software 

Comparability Studies between HPGe and NaI output (see Section 6.3) 

1,  Phase I, designated work areas will .be initially excavated to a depth of 6". Radiological 

readings for primary COCs, and sampling and analysis for nonradiological COCs, will be conducted 

to determine the concentration of ASCOCs compared to the target levels before certification is a 
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approved (Table 6-1). Data quality for precertification will be at ASL AA3 with emphasis on field 

methods and rapid turnaround, reflecting schedule dependency on the acquired data. 

6.1.2 Certification 

When remediation has been deemed complete based on precertification testing, a management decision 

will be made to collect and analyze certification samples in the designated CUs. Certification will be 

performed according to the certification plan for Area 1, Phase I, as described in Section 7.4. 

Certification sampling for non-gammadiscernible ASCOCs will rely only on conventional methods in 

Area 1, Phase I. Samples collected during certification sampling will include a minimum of 10 

percent of ASL C/D analyses to ensure overall data quality and provide valid risk assessment data for 

later use. Complete sampling protocol and area-specific information will be documented in the 

certification Project-Specific Plan (PSP). 

6.2 ANALYTICAL METHODS FOR EVALUATING CONSTITUENTS OF CONCERN 

All sample analyses will be coordinated by the FEMP laboratory and will be performed using SCQ- 

approved methods. Methods for organic and inorganic analytes will be adopted from SW-846. 

Radiological analytes may vary, but all methods must meet the performance requirements in Appendix 

G of the SCQ (DOE 1993). A summary of these methods and performance requirements is listed in 

Table 6-2. 

6.2.1 Analvtical Methods Used in Precertification 

In addition to laboratory sample analyses, other methods are available to obtain precertification data. 

The methods available to analyze samples from this project vary based on the end uses of the data. 

Most of the analytical data generated from this project for precertification require a quick turnaround. 

Many COCs can be analyzed by field instruments or field test kits, which have the ability to give 

acceptable analytical data in a timely manner. In cases where quick turnaround is required, analytical 

methods are employed which give acceptable results while reducing the time necessary to generate 

data. In many cases, these methods can generate analytical results in reduced time but have higher 

detection levels than other laboratory methods. In addition, the data generated are usually less 

precise. The accuracy and detection levels associated with quick turnaround methods for 

precertification can be acceptable and the cost savings of using these methods could be substantial. 

When quick turnaround methods are either not available or not acceptable, more traditional analytical 

methods will be used. 
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6.2.1.1 Radiological Area-Suecific Constituents of Concern 

Increased efficiency and lower cost than conventional methods make the NaI and the HPGe detectors 

appealing to use in precertification and certification activities. In Area 1 ,  Phase I both detection 

systems will be employed for precertification. Comparability studies for both systems are being 

performed concurrent with the remediation and certification of Area 1, Phase I. Upon successful 

conclusion of these comparability studies and acceptance of their use within defined operational 

parameters by the regulatory agencies, the systems will be made integral with precertification and/or 

certification efforts in subsequent soil RAWS. 

6.2.1.2 Nonradiological Area-SDecific Constituents of Concern 

Methods which quickly determine the concentration of nonradiological contaminants will be used to 

support precertification testing. Methods to be implemented for field use will be chosen based on 

their ability to support the excavation schedule. For the purpose of excavation control, quick- 

turnaround methods for organic COCs will include methods specific to the compound class which 

includes PCBs. Immunoassay test kits will be employed as ASL A analytical tests. If a positive 

detection is found above the action levels, additional tests at ASL B or higher will be performed to 

specifically identify the COCs responsible and eliminate false positives. If further testing reveals 

COCs above the action levels, the soil will be removed until the contaminant is no longer seen with 

the quick-turnaround analyses. 

Table 6-3 details the chemical COC constituent, their FRL action levels, method detection limits 

(MDLs), and the potential methods of detection where a quick turnaround is available. The MDL is 

based on standard laboratory reference tests. The table also includes vendor information (not a 

recommendation or specification), along with the expected detection level at the given method 

turnaround time. 

6.2.2 Analvtical Methods Used in Certification 

Twelve COCs are retained as ASCOCs for Area 1 ,  Phase I as a result of the selection process 

described in Section 5.0. They are listed in Table 5-3 and again in Table 7-15 with their certification 

levels. These 12 ASCOCs are reduced functionally to four analytical suites: primary radiologicals, 

secondary radiologicals, metals, and PCBs. After the planned excavation and precertification 

sampling have been performed, Area 1, Phase I will be sampled according to the certification plan 

presented in Section 7.0. Analytical testing on the physical samples will be conducted as follows. 
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6.2.2.1 Radiological Constituents of Concern 

The SCQ contains the methods used by the FEMP laboratory and its subcontractors for analyzing 

discrete radiological soil samples. The QC requirements for all analytes are included in the analytical 

methods. The FEMP laboratory and subcontracted laboratories are required to meet the QC 

requirements of the SCQ. The sitewide radiological COCs are listed in Table 6-2. 

6.2.2.2 Chemical (Nonradiological) Constituents of Concern 

As previously discussed in Section 5.0, chemical or nonradiological COCs exist in some areas of 

Area 1, Phase I. The SCQ contains the methods used by the FEMP laboratory and its subcontractors 

for analyzing discrete non-radiological soil samples. The QC requirements for all analytes are 

included in the analytical methods. Due to the disparity in existing data available for some areas and 

differences in constituent-specific production knowledge and other evaluation criteria, COCs 

demonstrated to be present (ASCOCs) are unique in their distributions. The sitewide chemical COCs 

are listed in Table 6-2. 

6.3 DEMONSTRATING C~MPARABILITY BETWEEN REAL-TIME AND LABORATORY 

METHODS 

A study evaluating several different types of soil radiation detector systems was conducted at the 

F E W  in 1994 as part of the Uranium Soils Identification (USID) program sponsored by Sandia 

Laboratories and FDF Technology Programs (Miller et al. 1994). The detector systems evaluated in 

this study included beta detectors, long range alpha detectors (LRAD), NaI detectors (including the 

Fidler), and HPGe detectors. The area investigated in this study was limited to a zone just north of 

the incinerator, which demonstrated low to moderate levels of uranium contamination in the soil. 

Results of this study indicated that the HPGe and NaI detector systems, which both recorded gamma 
ray emissions, were the best performers under the given conditions. Due to the broad scope of the 

USID study some inadequacies were also noted, including the narrow range of uranium soil 

contamination subjected to in-situ analysis and the limited number of comparisons done for any one 

detector system. In order to ascertain whether the HPGe detector system could be employed to meet 

the remediation support requirements of the Soils Project, further site specific testing was conducted. 

In August 1995, the HPGe detector system was tested on site soils to make a preliminary evaluation 

of its usefulness for detecting total uranium. Nine test areas were identified, ranging from near 

5 1 4  
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background for uranium to areas exhibiting significant contamination. All testing was done with the 

detector at a standard height of one meter above ground level and multiple (six) readings from the 

same position. The nominal read area with the detector at this height is a circle approximately 33 feet 

in diameter (or 100 square meters in surface area). The read areas for all tests were partitioned into 

20 grid squares. A physical soil sample was obtained from each grid square and submitted to the 

FEMP laboratory to be analyzed for total uranium. In several instances there was substantial 

variability between individual uranium values in soil samples obtained from the read areas, but when 

numerically averaged, the results were very close to the HPGe values for total uranium. These 

results were as anticipated. Details of these tests are found in Appendix F. 

The site-specific comparability studies will be performed during Area 1, Phase I for the HPGe and 

NaI instrumentation. Goals of these studies are as follows: 

Acquire quantity and quality data under controlled conditions as a final validation of these 
systems for their intended applications. 

Determine accuracy and repeatability of systems in actual field conditions across the range of 
contaminant levels present in soil at the FEMP including hot spots and OSDF WAC levels. 
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Calibrate recording adjustments such as counting time, detector height, speed of platform, 
alarm thresholds, potential operator bias, and other parameters. 

Optimize initial type and frequency of QAJQC protocol for operation of the systems. 

Determine if certification decisions at the CU level are comparable when basing decisions on 
either real-time results or laboratory sampling. 

With these project goals in mind, the field study conducted during Area 1, Phase I work will evaluate 

the comparability of discrete laboratory analytical tests with the in-situ nonintmive NaI and HPGe 

systems. The DQO for the proposed comparability study of these two instruments are contained in 

Appendix C of this RAW. 

Before the real-time radiological detection instrumentation can be integrated with the remedial action, 

its performank and capabilities must be thoroughly evaluated. Certain limitations and boundaries of 
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the instruments must be acknowledged. Laboratory analytical results for discrete sampling points and 

real-time field spectroscopy cannot be equated on a point-by-point basis; however, this is not the 

intent of the study. 3 
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Laboratory results from a discrete soil sample represent only the collected sample and the results must 

characterization. In order to represent this underlying distribution using statistics, reliance is placed 

Based on the demonstration of variability and the number of samples, an estimate of the contaminant 

concentration is made. IO 

be considered as part of some underlying distribution to provide information of value in media 

on both variance between data points and the overall number of data points in the media of concern. 

11 

Real-time NaI and HPGe spectroscopes are, by nature, averaging instruments that record ambient 12 

13 gamma ray emissions in a weighted or biased manner from the read area beneath the detector. The 

bias of the detector reading with either system is based on the geometric configuration of the target 14 

15 

16 

17 

area, which is center weighted by the detector with progressive diminution of influence as radius from 

the center increases. Detection of buried or covered gamma-emitting material is dependent on, and 

proportional to, shielding resulting from soil or other obstruction(s) to the direct line of sight of the 

receiving crystal. 18 

19 

20 

21 

22 

23 

A portion of the comparability study focuses on the manner in which the HPGe output compares to 

physical samples obtained beneath the read area in a manner that parallels this concentric geometric 

pattern. Due to significant point-to-point variability, which is characteristic of most environmental 

data, it is not expected that an NaI or HPGE reading will mimic a single discrete point taken from the 

center of the reading area. However, there should be fairly close agreement between an in-situ 

reading and an average number of samples obtained from the surface and just below the surface 

within the boundaries of the read area. 

The primary question to ask for FEW applications of this instrumentation in certification is: "Will 

the same remedial decision be made whether the information is obtained from discrete sampling and 

laboratory analysis or real-time data collections?" This is a fundamentally different question than: "Is 
there point-to-point comparability between in situ techniques and discrete samples?" For the purposes 

of utility and application in certification, the focus must remain on the decision point and not the fact 
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that in situ techniques and discrete sampling and laboratory analysis make measurements of the same 

source in different manners. 

It is vital that any study on comparability between in situ techniques and laboratory analysis of 

discrete samples explore not only the point-to-point comparability of one method versus the other, but 

also, given an adequate number of samples (N), correlate what decision point is reached based on 

differently acquired sets of information. Limitations and sensitivity of the in situ methods must also 

be understood and include environmental variables, operator interpretative skill and bias, calibration 

of equipment, and physical parameters, such as counting time and detector height and speed of mobile 

platforms. Comparability trials of in situ instruments should be designed to quantify these 

uncertainties with as much rigor as necessary to gain confidence with system performance under the 

site-specific conditions. Operating limitations of the instrumentation will be recognized and 

uncertainties quantified and considered in the decision-making process. 

It must also be understood that there are distinct advantages to in situ methods, including the 

following: 

Ability to completely cover, or cover in a large proportion, the area under investigation. This 
capability is at variance with discrete sampling and laboratory analytical testing which covers 
only a minute fraction of the actual area and relies on assumptions about statistically derived 
underlying distribution to fill in the gaps between samples. 

Depending on detector height, in situ instruments average the read area (which is a method 
consistent with the way exposure is calculated for risk impacts to modeled hypothetical 
receptors). Area and concentration-based not-to-exceed criteria for gamma discernable 
radionuclides can be addressed by setting the count time and speed of the mobile NaI detector 
platform to redefine the read area, and adjusting the detector sensitivity so it will alarm when 
a threshold, such as three times the FRL (3XFRL), is achieved for any read area. 

Real-time' data acquisition provides data users with the ability to see immediately, or within a 
short TAT, values for a given read area. This allows FDF management to make rapid 
decisions in the field and deal with changes as they occur. Efficient data reduction and 
electronic downloading capabilities also allow spatial and geostatistical mapping to be rapidly 
performed and maps can be continuously updated with generated data. 

Output from real-time instrumentation adds another dimension to characterization information 
when used in conjunction with existing and newly acquired laboratory data. The concept of 
layered information from different sources regarding potentially contaminated media is 
becoming more recognized and accepted as more definitive than information from a single 
source or sampling event. 
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As described in the DQO contained in Appendix C, the intent of the comparability study involving the 

RTRAK and the HPGe systems is to demonstrate and quantify the performance of these systems. An 

.HPGe reading will be obtained from each of the designated sampling blocks within the CU. The 

location of the HPGe and the physical sample will be independently and randomly selected within the 

block, so there will be no attempt to match exact locations in this portion of .the test for the reasons 

discussed previously. In a second set of measurements, the HPGe reading will be placed over the 

point from which the physical sample was obtained and these results will be compared to the first set. . . 
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The objective for this proposed comparability testing is to determine, using discrete samples analyzed 

by conventional laboratory methods and data collected from the HPGe detector system, whether 

certification decisions made for the primary COCs at the CU level would be the same. An adequate 

number of sample comparisons between the HPGe system output and physical samples must be 

collected to accomplish this goal. 13 L 

. 14 

If samples and in situ readings are collected only in remediated areas where the target cleanup level is 15 

16 

17 

75 percent or less of the FRLs, the demonstrated comparability will be limited to low (sub-FRL) 

levels of radiological contamination. For purposes of the study, comparability over a wider range of 

site contamination than is present in postremedial conditions in Area 1, Phase I will be necessary to 

illustrate linearity of response. 

18 

19 

20 

21 

22 

23 

Several unremediated areas on site with sufficient characterization to 

establish average contaminant levels will be selected and subjected to sampling and laboratory analysis 

and in situ measurements for this purpose. The lower and upper bounds of soil contamination for this 

study will be background levels and uranium levels approaching or exceeding the WAC respectively. 

When data have been collected from the proposed comparability study, as described in Appendix C, it 

will be assimilated and submitted to the regulatory agencies for review. The statistics used in 

assessing Comparability of data and the presentation format will be agreed upon at a later date. 

6.4 QUALITY ASSURANCE AND QUALITY CONTROL SAMPLING 

The QNQC sampling will be perfoxmed during certification sampling to ensure that SCQ 

requirements are met. For every 20 samples collected, one will be submitted as a blind duplicate. 

For ASLs B and C/D, a field blank will also be submitted with every 20 samples during certification 

sampling. QNQC is discussed in more detail in the PSP for each of the 7 remediation areas. a 
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6.5 DATAMANAGEMENT 

The SED contains the analytical and characterization data for the FEMP. Management of the existing 

and newly acquired data is vital to the successful and cost-effective remediation of the F E W .  The 

SED will be the central depository for all newly acquired analytical data collected during the 

precertification and certification programs. In addition, any new data acquired from field 

instruments, global positioning systems, manual field data, in situ radiological measurements, and 

geographic information systems (GISs) will be incorporated into the SED. 

. Two secondary databases will be linked to the SED. The Sitewide Waste Information Forecasting and 

Tracking System (SWIFTS) will contain data tracking the volume of soil excavated during 

remediation and associated characterization data from the SED. This system will track the soil as it is 

placed in stockpiles and disposed of either in the OSDF or at an off-site facility. The second database 

system, the Soil Remediation Data Integrated GIS (SRDIG), will provide analytical data in the form 

of tables to be used to identify areas or potential contamination requiring further investigation. 

When the data are in final (post-processed) form, the electronic and physical sample data obtained in 

the precertification and certification efforts will be made available to the OEPA through electronic 

transfer via Internet from the FEMP to the OEPA maintained file transfer protocol (FTP) server. 

Information will be in the form of ORACLE export files. 

6.5.1 DATA GENERATION AND REDUCTION 

Data will be acquired from field instruments, global positioning systems, manual field data, laboratory 

analysis, GIs, and in situ radiological measurements. All analytical data will be electronically 

transferred or manually entered into the SED for retrieval by approved parties. 

6.5.1.1 Analvtical Data 

Analytical data will be generated by both the on-site laboratory and off-site contract laboratories. 

Information generated at the time of field sample collection will be stored in the Femald Analytical 

Computerized Tracking System (FACTS) database until it is later linked to the on-site or off-site 

analytical results. Once the sample has been analyzed, the data will be linked to the field collection 

information by the sample identification number, and stored in the FACTS until the data are validated 

by FDF data validation personnel. Once the data are validated, they will be transferred into the SED. 0 
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6.5.1.2 Field Data 

Field data will include information on sample collection and survey locations. These data may be 

provided in electronic or manual field form. The appropriate information is directly transferred to the 

SED. Additional field data will include field analysis of soil during excavation control to determine if 

an area is ready for certification or additional excavation is required. This information may be used 

by the SWIFTS system in characterizing excavated soil. 

6.5.1.3 In Situ Measurements (RTRAK and High Purity Germanium Detector) 

The potentid use of in situ radiological methods generates new information parameters for the SED. 

The RTRAK'is designed to continuously read the average activity of uranium, thorium, and radium as 

the instrument is driven over a measurement area. The RTRAK will provide the starting and ending 

coordinates of each measurement area from the Trimble global positioning system (GPS) coupled with 

the detected activities. Coordinates for each reading are collected with Trimble GPS during 

collection, coordinates are resolved to an accuracy of 1-2 feet. This information will be transferred 

into the SED by the FEMP (GIs) personnel. The very large amount of data points surveyed by the 

RTRAK (approximately 1500/hour), allows for dense mapping of the average radiological activity. 

The HPGe also provides average activity over a given area, however it works by stationary 

measurement and activity, detector height, and location and depth of the surface where the reading is 

collected. The HPGe will be used during precertification and may be used during certification if 

approved for this use. Precertification data will be stored in the SED and will be submitted with 

certification data for final reporting and sitewide closeout. The HPGe detectors will be used to read 

the RTRAK high biased points to establish an upper limit of radiological contamination at those 

points. These high biased locations will be located using the Trimble GPS 'or traditional surveying 

methods. 

6.5.2 Soil Remediation Data Integrated GeograDhic Information System 

The SRDIG is the GIS operator's link to the SED and will be used to provide accurate, timely data in 

table format to guide in remediation excavation. Precertification and certification data in the SRDIG 

will be used to identify the areas of highest potential contamination requiring further investigation. 

Excavation data collected from the field and plotted by a GIs operator will be retrievable from the 

SRDIG through the Intergraph RIS Net Server software. 
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6.5.3 Sitewide Waste Information Forecasting and Tracking System 

The SWIFTS contains the volumes of soil generated from excavation and remediation, and the SED 

contains soil analytical results. An electronic link between the two databases is crucial in 

characterizing and tracking the soil as it is excavated. This electronic link will utilize the location and 

depth of the soil excavation to extract applicable data from the SED tables. Linking the two databases 

will allow the volume of soil listed in the SWIFTS to be linked to the analytical results for the volume 

of soil. In addition to linking to the SED, SWIFTS will receive important information from the field 

on the extent of excavation. 

a 

6.5.4 Data Access 

The data manager will designate users allowed direct access to the database. Access to the SED 

tables and SRDIG database will be available on the network through PC-based reporting. The 12 

13 

14 

15 

16 

17 

18 

database will be managed by FDF. 

As a group or an individual identifies the data requirements of a project, the required data will be 

copied to an accessible database in the form of tables for use by that group or individual. 

information copied will contain only the data which is useful for that particular group or individual. 

The tables will be further customized to link the analytical data to the SWIFTS database or other 

The a 
projects as necessary. 19 
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TABLE 6-3 
QUICK TURNAROUND DETECTION METHODS 

FOR PRECERTIFICATION SAMPLING 

Constituent ma MDLb InstnrmentNendof Detection LevelRAF 

Arsenic 12 4 FPXRFMetorex 33 p p d 5  minutes 

Beryllium 1.5 0.4 ' ICP-AES 0.01 ppd360 minutes 

Aroclor-1260 0.13 1 ELISAA3etech 0.5 p p d 2 5  minutes 

'FRL - final remediation level @pm) from operable Unit 5 ROD 
bMDL - method detection limit @pb) for reference test done in FEMP laboratory 
'FPXRF - field portable x-ray fluorescence; ELISA - enzyme-linked immunosorbent assay 
dTAT - turnaround time 
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7.0 SAMPLING AND ANALYSIS 

For purposes of this RAWP, precertification sampling and analysis is defined as any sampling and 

analysis performed before formal certification sampling and analysis. Certification sampling and analysis 

is the structured process to be employed after contaminated soil has been excavated to demonstrate 

attainment of FRLs for soil COCs in areas of demonstrated contamination or in areas which meet the FRL 

without excavation. 

The sampling and analysis program will utilize in situ instrumentation, field-portable x-ray fluorescence 

(FPXRF), field test kits, and physical samples analyzed at both on-site and off-site laboratories. In situ 

instrumentation will include the use of a mobile NaI detector system mounted on the RTRAK and a HPGe 

detector system. The NaI and HPGe detector systems will be used to measure gamma discernable 

radiological COCs. 

When certification sampling and analysis in Area 1, Phase I is completed, the data will be reviewed and 

evaluated to determine if the remediation has been successfully completed. Attainment of the FRLs for 

ASCOCs (Section 5.6) will be statistically evaluated based on the analysis of certification sampling 

results. These data, and 

calculations used in data interpretation, will be incorporated into a certification report compiled for this 

phase of certification sampling. After concurrence with the certification report's conclusion is obtained 

from the regulatory agencies, those areas passing final certification can be released for construction and/or 

regrading in preparation for interim or final land use. 

BTVs will not drive the remediation of soils within Area 1, Phase I. 
0 

7.1 WASTE ACCEPTANCE CRITERIA (WAC) SAMPLING AND ANALYSIS 
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7.2 PRECERTIFICATION SAMPLING AND ANALYSIS 

The purpose of precertification conducted during or after excavation is to provide assurance that 

certification sampling and analysis will successfully meet the FRLs. Precertification sampling will be 

accomplished using the NaI and HPGe detector systems, physical samples, and, where applicable, FPXRF 

and field test kits. Physical samples collected will be submitted to the on-site laboratory for quick TAT. 

These methods are discussed in the Area 1, Phase I Procedures and PSPs for Precertification and 

Certification for Operable Unit 5 Soils (Document 20701-PL-0001 Rev. B Draft, November 1996). In 

Area 1, Phase I a reduction in the excavation extent proposed in this RAW will not be made with real- 

time results without confirmation of this information through on-site laboratory analysis of physical 

samples. 

Currently, the NaI and HPGe detectors can provide adequate precertification information to identify and 0 
confirm primary COC contamination. Both these methods are discussed fully in Appendix C. These 

methods are currently being studied during the Area 1, Phase I effort for comparability to conventional 

sampling and laboratory analysis for ultimate use in certification. Preliminary results indicate that both 

systems can currently provide adequate information for use in precertification for confirmation and 

identification of primary COC contamination. 

The NaI detector will be utilized to provide 100 percent coverage of accessible areas. The HPGe detector 

will be used to measure areas of high primary COC contamination from both historical data and NaI 

5 

6 

7 

a 

9 

10 
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12 

13 

14 

IS 

16 

17 

18 

19 

detector system measurements. The HPGe detector will also be used in areas that are not accessible by 

the NaI detector system, such as ditches, wooded areas, etc. In addition, the FPXRF, field test kits, and 

quick TAT laboratory analysis will be utilized for precertification, where applicable. 

The number of physical soil samples taken for purposes of precertification, the sample locations and the 

analytes selected will be based on existing RI/FS and WAC characterization data, including the results 
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of measurements collected by the NaI and HPGe detectors. The samples are planned to be 2" in diameter 32 a 
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and 4" deep (different from the 6" deep OSDF WAC attainment samples). The physical sample shall be i e 
analyzed for the total uranium at the on-site laboratory for quick TAT. 2 

3 

4 

5 

6 

Precertification sampling conducted during excavation will compare the residual soil levels to the target 

levels of 75 percent of the FRLs. This target level is used in Area 1 ,  Phase I to estimate the number of 

DQO). Attainment of these ASCOC target levels will minimize the chance of certification failures. 

samples required for successful certification (see Appendix C, Precertification Sampling and Analysis 

7 

Certification failures could result in consti-uction delays and increased costs due to the need to remobilize 

and resample for certification in those areas. Upon receipt of favorable precertification sampling results, 

FDF will proceed with certification sampling. 

7.2.1 Precertification of the North Pine Woods (Subarea B North West) 

In the north pine wooded area, the HPGe and quick turn laboratory analysis will be used to check the 

southernmost boundaries to evaluate whether levels of primary rads and other potential contaminants are 

above the appropriate FRLs. If the boundary areas are found to be above FRLs, then additional field and 

quick turn laboratory analyses will be systematically performed on samples collected from accessible 

plantation rows northward until there is confidence that these areas do not exceed the target levels for the 

ASCOCs. If pre-certification indicates excavation of a portion of the wooded area is necessary, their 

scope will be added to the Area 1, Phase I RAW prior to certification in a manner consistent with the 

rest of Area 1,  Phase I. The assumption is that prevailing winds from the site were to the north and that 

water flow and/or erosion is to the south; therefore, contamination in the soil diminishes from south to 

north. (OEPA Comment #13) 

0 

7.3 CERTIFICATION SAMPLING AND ANALYSIS 

The purpose of certification sampling is to demonstrate attainment of FRLs for soil COCs and to allow 

the successfully certified areas to be released for construction and/or regrading in preparation for interim 

or final land use. The following plan for certification is designed to demonstrate Area 1,  Phase I 

compliance with the soil FRLs published in the Operable Unit 5 ROD in a manner acceptable to the 

regulatory agencies. The soil FRLs were developed by determining the average level of a contaminant 

to which an undeveloped park user could be safely exposed. The certification process demonstrates 

compliance with the FRLs by using averaging areas which are smaller than the reasonable exposure areas 

considered under the projected land use as an undeveloped park. The goal of the certification approach 

for this RAW is to statistically demonstrate that compliance with the FRLs has been achieved or 0 
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exceeded in each certified area to standards and confidence levels agreed to by the regulatory agencies 

and presented in this RAW (Table 7-1). Subsequent RAWS covering the remaining 6 remediation areas 0 
will, as applicable, statistically demonstrate that compliance with the FRLs or relevant BTVs has been 

achieved or exceeded in each certified area to the standards and confidence levels agreed to by the 

regulatory agencies and presented in this R A W .  

The methods and implementation of the certification process are based on a number of considerations 

including the following: 

ASCOC being assessed. These contaminants are identified based on output from the Matrix of 
COC Evaluation Parameters (Table 5-1) and COC distribution from existing analytical data spatial 
maps 

Certification unit (CU) types 

Spatial assignment of CUs 

Statistical confidence, certification sampling density and analytical support level 

Statistical testing of certification data 

Incorporation of certification analytical results into certification reports. 0 
7.4 CERTIFICATION SAMPLING FOR AREA SPECIFIC AREA 1. PHASE I CONSTITUENTS OF 

CONCERN 

To design the certification program for Area 1, Phase I, the 12 ASCOCs (and 1 BTV for Aluminum) that 

demonstrated a presence in the proximity of the Area 1, Phase I boundary, were placed into 4 analytical 

groups: primary radionuclides, secondary radionuclides, metals, and PCBs (see Table 7-1). This is 

consistent with the "analytical suites" that will be requested from the laboratory for the certification 

samples. As discussed in Section 5.0, BTVs will not drive soil remediation within Area 1, Phase I. 

Based on existing characterization data, a series of maps were generated showing the locations of samples 

with specific constituents in excess of or below the FRL, BTV or background levels. These maps are 

identified as Figures E-1 through E-48. (Not all these maps are applicable to the Area 1, Phase I effort; 

they are provided only to give a site-wide perspective of these constitutents). In Area 1, Phase I, the 

primary uranium radionuclide contamination has been found near the former production area and in a 

plume extending north and east, as shown on Figures E-1 through E-5. In addition, radium and thorium 0 .  
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contamination is found in the zones of primary contamination adjacent to the incinerator and the STP. 

As discussed in Section 5.1, several thorium-228 results exceeding the FRL found in the northern forested 

wetlands were determined to be inaccurate. However, due to the significant nature of the three primary 

COCs (uranium, radium, and thorium), these constituents will be certified throughout Area 1, Phase I 

according to the schedule of activities as presented in Section 3.0. 

i 

2 

3 

0 
4 

5 

A limited number of samples collected near the former production area and Fire Training Facility (FTF) 

(Figures E-6 and E-12, respectively) exceed the FRLs for the secondary radiological COCs, cesium-137, 

and thorium-230 (the FTF, subarea D2, will not be remediated or certified under this RAW. See 

Section 2.3.2 for further discussion). These areas are already known to be contaminated with the primary 

COCs and these two additional radiological contaminants will be certified to their FRLs. In addition, a 

single cesium-137 detection above the FRL was found along the northern boundary of the FEMP 

(Figure E-6). This area will be certified for cesium-137. 

Several locations within the former production area appear to have metal contamination. In Area 1, 

Phase I, the metals (arsenic, aluminum, beryllium, manganese, and molybdenum) have scattered patterns 

of distribution which do not follow patterns of contamination expected from airborne or direct dispersion 

(Figures E-13, E-14, E-16, E-40a through E-40c, and E-46). The spatial distributionof metals suggests 

the values may be due to natural background levels. This becomes apparent in a comparison'of the maps 

of sample results greater than the BTV, surface background levels, and subsurface background levels 

(Figures E-40a through E40c). The limited number of samples above the 95th percentile of subsurface 

background levels are inconsistent with a particular pattern of contamination. However, these metals will 

be examined in Area 1, Phase I at the sampling densities indicated on the certification maps in order to 

gather sufficient data to test this hypothesis. 

0 

The PCBs (aroclor-1260) are considered to be a concern only along the perimeter of the former 

production area (FPA) (Figure E-17). 'Many of the aroclor-1260 samples near the FTF were nondetects 

with reported detection limits higher than the FRLs. However, there is sufficient process knowledge and 

data to suggest that PCBs are present at the northern former production area perimeter and within the 

boundaries of the FTF. The FTF (subarea D2) will not be remediated or certified under this RAW (see 

Section 2.3.2 for further discussion). 
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Lead (metal) and PAHs are not of a concern in Area 1, Phase I. Therefore, no PAH and lead 0 - 
certification sampling will be conducted under this RAWP. Lead analytical data is generated as part of 

the metals analysis and will therefore be available for review. 

BTVs for molybdenum and manganese will not drive remediation, the respective FRLs for these COCs 

will be remedial drivers. Additionally, the BTV for aluminum will not drive the remediation. Analytical 

data for these ASCOCs will be collected at a resolution adequate to compare with the BTV. 

7.5 CERTIFICATION UNITS 

A CU is the predefined area which will be sampled in a specified manner to demonstrate that the average 

COC level meets the FRLs or other applicable remedial goal within a specified confidence level. The 

actual physical dimension and location of a CU is largely based the following: 

Exposure patterns for the type of receptor evaluated for occupation of the site after remediation. 
For the FEMP, the undeveloped'park user is the primary receptor. Under the definition of the 
undeveloped park final land use scenario, there is the possibility of walking trails, bike paths, 
wildlife viewing areas, grassy fields, and picnic areas, but there would be no rest room facilities 
or other developed recreational amenities. The CU dimensions should be conservative when 
compared to the exposure pattern typical of the undeveloped park user. 

ASCOC data distribution based on existing data and process knowledge 
0 

Irregularities in the Area 1, Phase I boundary as well as the property boundaries (fence lines). 

The certification unit system contains three CU categories identified as: 

. Class I Unit = 0.92 acre 
Class I1 Unit = 3.68 acres 
Homogeneous Unit < 15 acres 

Typical sampling densities and planned analysis for each CU are shown on Table 7-2. 

A sitewide CU assignment system has been developed to effectively administer the tracking of 

certification units in Area 1, Phase I, and in later remediation areas. All CUs will fit into this system, 

which will enable certification results to be reviewed and documented in a consistent and repeatable 

manner. The certification process will be complete for any unit when all certification test results 

designated for a CU have been returned and the confidence limits with respect to the FRLs have been 

demonstrated to, and approved by, the regulators. 
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7.5.1 Class I I 

Based on existing characterization data and process knowledge, areas demonstrating contiguous . 
2 

0 
contamination, or a high probability of contamination due to the proximity to demonstrated contamination, 

will be certified by overlying the area with Class I (CU-I) CUs. A CU-I is typically a square area of 200 

by 200 feet (0.92 acres). The size of a CU-I may be larger or smaller than 0.92 acres when it is 

3 

4 

5 

necessary to fit the CU into an irregular size property boundary. A CU-I is a considerably smaller area 6 

. than an undeveloped park receptor would encounter during repetitive visits to the park. 7 

8 

7.5.2 Class I1 9 

In areas demonstrating marginal or scattered detections above the FIUs, yet still showing relative 

homogeneity and discontinuity from contiguous contaminated areas, a larger CU will be utilized. A Class 

I1 CU (CU-11) is typically a square area of 400 x 400 ft. (3.68 acres). The size of a CU-I1 may be 

10 

I! 

I2 

smaller or larger than 3.68 acres when it is necessary to fit the CU to an irregular size property 

boundary. The CU-Us are still considered to represent a considerably smaller area than an undeveloped 

13 

14 

park receptor will encounter during park use. The CU-11s are used only in certifying for radiological IS 

COCs in areas exhibiting only marginal indications of contamination. 0 16 

17 
- 

7.5.3 Homogenous Units 18 

For primary COCs and metals, there are large units within the Area 1 ,  Phase I boundary that have 19 

demonstrated no appreciable contamination and can be considered relatively unimpacted. Because of the 

sitewide importance of primary COCs and the scattered metal results (potentially attributed to elevated 

background levels), these larger areas will be divided into units of "homogenous strata" which will be 

treated as independent CUs. These homogenous units (CU-H) are of no fixed dimension or size but will 

The use of these homogenous CUs will provide additional confidence that areas 

' 
20 

21 

22 

23 

24 not exceed 15 acres. 

considered unimpacted are in compliance with the FRLs or BTVs for the primary COCs and metals. 25 
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7.6 ASSIGNMENT OF CERTIFICATION UNITS IN -AREA 1, PHASE I 1 

Selecting the location and type of CU to be used in Area 1, Phase I was based largely on spatial analysis 

of the existing characterization data of all ASCOCs with detections above their FRL, and on process 

knowledge. BTV constituents were identified in the ecological risk assessment (Section 5.0 and Appendix 

E). Maps showing the locations of CUs were generated for the 12 ASCOCs representing the 4 analytical 

(Figure 7-3), and PCBs (Figure 7-4). The CUs are identified using the site-specific alpha-numeric grid 

2 

3 

4 

5 

suites for Area 1, Phase I: primary COCs (Figure 7-1, secondary radiological COCs (Figure 7-2), metals 6 

7 

system for reference; this system is being used sitewide to track and report final results. 8 

9 

10 

11 

12 

13 

The eastern boundary of the site in Area 1, Phase I has been identified as a Class I1 CU area for primary 

COCs (see Figure 7-1) due to the relatively high number of above-FIU detections along the boundary 

(see Figures E-1 through E-5). In addition, one cesium-137 sample along the northern boundary of the 

site was identified as having results above the FRL (see Figure E-6). Since this area does not appear to 
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be part of the contiguous pattern of contamination, it was identified as a Class I1 CU for secondary 

radiological constituents. 

Because of concerns with the primary COCs and uncertainties in the background conditions of metals, 

the remaining areas not designated as a CU-I or CU-I1 will be sampled for primary COCs and metals in 

homogenous units (CU-H) not to exceed 15 acres.. The proposed certification units for Area 1, Phase 

I are summarized in Figures 7-1 through 7-4. 

7.6.1 Certification of OSDF Su~port Subareas 

Three areas have been identified as requiring certification in support of the OSDF. The existing North 

Access Road is part of the Area 1, Phase I scope, whereas the PS and SB are beyond the scope of this 

RAW. PS and SB are being certified as OSDF support subareas. 

Existing North Access Road (subarea B) - location not currently accessible due to the existing road 
surface cover over soils to be certified; irregular CU shape 

OSDF pump station (subarea PS) - isolated CU 

OSDF sediment basin (subarea SB) - isolated CU, location not currently accessible for certification 
due to 18" of gravel cover. 

Due to special circumstances, these areas must be certified using a modified approach. The soil within 

Area 1, Phase I that encompasses the existing North Access Road and associated ditches will be certified 

by separate protocol. A separate PSP will be submitted to address this certification effort. 

e 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

31 

32 

33 

34 

35 

36 

7-9 0002rPQ FER\sOIL\l AWP\DSM\t AWORK.PLN\Dceanber3, 1996 4: lopm 



P 

5 ! ’  
: b  

FEMP-SRP-RAW1 ,I-REV. E 
December 4, 1996 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I t  

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

P 

23 

24 

25 

26 

21 

28 

29 

30 

31 

31 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

FER\SOIL\I AW\DSM\I AWORK.PLN\Decanbcr3. 1996 4: lOpm 7-10 



FEMP-SFW-RAW1 ,I-REV. E 
December 4. 1996 

7.6.1.2 Certification of the OSDF Pumu Station and Sedimentation 

For the OSDF pump station and sediment basin, certification units will be positioned to contain limits of 0 
the construction activities to be conducted at each location. Any area outside the limits of the excavation 

and/or outside the limits of the construction area for either facility, will be certified when that outside 

area is being excavated or scheduled for remediation and certification. For example, any areas adjacent 

to the pump station construction activities will be certified with Remediation Area 5. These OSDF 

support areas, though not part of Area 1 Phase I by location, are integral to the OSDF and will be 

certified during the time frame of Area 1, Phase I. 

7.7 CERTIFICATION SAMPLING PLAN 

Certification sampling consists of systematically sampling each CU for the known or suspected 

contaminants at a predetermined density. The release and closure of a CU requires that the average soil 

level within the CU in Area 1, Phase I be demonstrated below the FRLs with a minimum statistical 

confidence of 95 percent for the primary contaminants and at least 90 percent for secondary contaminants. 

In addition to the certification sampling described below, a comparability study for the NaI and the HPGe 

systems is being conducted (see the Site Soils In-Situ Comparability Study DQO in Appendix C). Results 

of this comparability study will be used to assess the viability of employing these real-time technologies 

for precertification and certification in subsequent soil excavation RAWS. 

0 
One certification PSP has been written for Area 1,  Phase I, and is being used for certification sampling 

of each CU (reference Area 1 ,  Phase I, Procedures and Project Specific Plans for Precertification and 

Certification for Operable Unit 5 Soils, Rev. B Draft). Certification Reports will be submitted according 

to the schedule on Table 3-5. 

2 samples for primary A 

7.7.1 Class I Certification Units 

Based on current data and the expected ASCOC levels after cleanup, COCS 

and 9 samples for secondary ASCOCs will be collected to attain the required statistical confidence that 

the average soil ASCOC levels in a given CU are less than the FRLs (see Certification Sampling and 

Analysis in Area 1 ,  Phase I DQO in Appendix C). Table 7 4  shows the number of samples needed in 

each CU in Area 1 ,  Phase I to achieve acceptable confidence limits. 
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The number of samples required to achieve statistical confidence was determined from the following 0 
equation: 

, 

where 

CY 

P 
FRL = the FRL for the given analyte 

= probability of a Type I Error (.05) 

= probability of a Type I1 Error (.20) 

- = target clean-up level mean (equals 75% of the FRL) 
xm*et 

S, = standard deviation estimated Clean Areas 

The target clean-up level during precertification is 75 percent of the FRL. At this target clean-up level, 0 
the maximum expected value (average level) would be no greater than 75% of the FRL. As a 

conservative estimate, the 75 % level of the FRL has been selected as the mean target clean-up level. The 

target levels are not committed levels that are goals to be sought in order to demonstrate preparation for 

certification sampling. 

An estimate of the variability for post-remedial conditions was based on estimates calculated from existing 

data in "clean areas." The concept was that the variability demonstrated in unimpacted areas would be 

similar to post-remedial conditions in impacted areas. The procedure used to estimate the clear area 

variability is as follows: 

The site -was divided into 100 ft. by 100 ft. ,blocks. This was accomplished by dividing the 
northing and easting coordinate by 100 since these coordinates are presented in feet. 

.. 

Block averages were calculated for each 100 ft. x 100 ft. block. 

Blocks were then categorized as either impacted (average greater than or equal to the FRL) or 
unimpacted (average less than the FRL). 

/ 

. - 

All sample locations located in impacted blocks were then eliminated from consideration. 
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The final screening removed'any sample that Gas in excess of three times the FRL (3XFRL) since 
these sample values would immediately trigger a localized remedial effort. 

From the data remaining (unimpacted areas), the variability used in the calculations was calculated. 
Using this methodology, an estimate of post-remedial variability was developed. Under these 
assumptions and methods, the estimated sample sizes are 12 for primary ASCOCs and 9 for 
secondary ASCOCs. The drivers for these sample sizes were thorium-232 (primary) and arsenic 
and beryllium (secondary) (see Table 7-4). 

Samples will be collected from randomly selected locations within each CU. Each CU will be divided, 

through geometric means, into 16 subunits of approximately equal surface area. Using a random number 

generator, 9 or 12 subunits (based upon the ASCOC) will be selected along with northing and easting 

coordinates within each subunit for sample collection locations. If re-sampling is required for a CU, new 

randomly selected subunits and ,location coordinates will be generated. 

Certification sampling for primary ASCOCs will consist of the collection of physical samples from 12 

randomly selected subunits: All samples will be submitted to an off-site laboratory for analysis. One 

randomly located physical sample shall also be collected from each of the 4 subunits not selected for 

analytical sample collection and archived. 

Certification sampling for secondary ASCOCs (radiological, metals, and PCBs) will consist of the 

collection of physical samples from 9 randomly selected subunits. All samples will be submitted to an 

off-site laboratory for analysis. One randomly located physical sample shall also be collected and 

archived from 3 randomly selected subunits that are not selected for certification analytical sample 

collection. 

The samples collected for analysis will be submitted to an approved off;site laboratory and analyzed by 

analytical suite for the indicated contaminants at ASL B, with 10 percent analyzed at ASL D. In 

accordance with the certification DQO requirements (see the Certification Sampling and Analysis in Area 

1, Phase I DQO in Appendix C), the appropriate number and type of QNQC samples will be collected 

for the analytical methods and submitted to an approved laboratory. The number of planned QA/QC 

samples will be reviewed by the on-site laboratory for accuracy. The samples collected for archiving 

shall be maintained by the approved laboratory until the determination has been made that they are no 

longer needed to support certification sampling or the sample holding time has expired. 
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7.7.2 Class I1 and Homogenous Certification Units 0 December 4. 1996 

The same sampling protocol used for Class I CUs will be used for the Class I1 and Homogenous CUs. 

Samples will be collected from randomly selected locations within each CU. Each CU will be divided, 

through geometric means, into 16 subunits of approximately equal surface area. Using a random number 

generator, 9 or 12 subunits (based upon the ASCOC) will be selected along with the northerning and 

easting coordinates within each subunits for sample collection locations. A total of 12 samples will be 

collected for primary COCs analysis, and 9 will be randomly selected for appropriate secondary COCs 

analysis. In addition, 4 primary and 3 secondary archive samples will be collected from subunits not 

randomly selected for certification analytical sample collection. If re-sampling is required for a CU, a 

new random selection of subunits and location coordinates will be generated. 

The samples collected for analysis will be submitted to an approved off-site laboratory and analyzed for 

the indicated contaminants at ASL B, with 10 percent validated at ASL D. In accordance with the 

requirements of the SCQ, the FEMP laboratory will ensure that, based on the analytical methods and 

number of samples, the appropriate number and type of QA/QC samples are collected by the field crew 

and submitted to the approved laboratories. As with CU-I samples, in accordance with the requirements 

of the Certification Sampling DQO (see Appendix C), the appropriate number and type of QNQC 

samples will be collected for the analytical methods and samples collected and submitted to an approved 

laboratory. The number of planned QA/QC samples will be reviewed by the on-site laboratory for 

accuracy. The samples collected for archiving will be maintained by the approved laboratory until they 

0 
are no longer needed to support certification sampling or the sample holding time has expired. 

The results from the discrete samples will be compared to the FRLs. If the average level is statistically 

below the FRL, the CU will be considered remediated. If the average level is not statistically below the 

FRL, actions will be taken as detailed in the flow chaddecision matrix (Figure 7-5). The matrix 

identifies the decision points in the process and where regulatory approval will be required prior to 

initiating further action. 

7.8 STATISTICAL TESTING 

In order to statistically determine if a CU can receive final certification and be designated as "certified," 

the average soil sample value will be compared to the remedial goal (FRL). Since the burden is on the 

FEMP to prove that the remedial goals have been achieved, the hypothesis is formulated as: a I 
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H, = the i, CU is assumed to be out of compliance (i.e. the average concentration for a given 
analyte is equal to or greater than the remedial goal). 

HA = there is significant evidence to indicate that the average concentration of the given analyte 
in the i, CU is less than the remedial goal and therefore we reject the null hypothesis and 
deem the CU as remediated. 

The following statistical test will be used to determine if the average concentration in the i, CU is less 

than the remedial goal: 

1 

2 

3 

. 4  

5 

6 

7 

a 
9 

10 

Where: 

t = computed value 

RG = remedial goal (FRL) 

xi = mean of the samples from the i" CU 

S2 = sample variance 

n, = number of samples from the i" CU. 

If the computed value (?) exceeds the critical value of a ?distribution with u = 0.05 at n-1 degrees of 

freedom then the null hypothesis is rejected in favor of the alternative. Thus, if the average concentration 

of the given analyte is significantly less than the remedial goal the test statistic ( t )  becomes large. If the 

test statistic exceeds the critical value then there is significant evidence that the average concentration for 

the given analyte is less than the remedial goal and, therefore, the hypothesis that the CU is out of 

compliance can be rejected and the CU can be deemed remediated. If the average is not statistically less 

than an FRL at a minimum confidence level of 95 percent certification fails. 
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7.9 CERTIFICATION FAILURE 

7.10 CERTIFICATION REPORTS 

If the reviewed certification sampling and analysis data meets the criteria stated in Section 7.6 and in the 

DQOs in Appendix C, certification reports for the subareas that have undergone certification will be 

prepared and submitted to the regulatory agencies. A listing of the certification reports and their 

scheduled submittal dates is presented in Table 3-5. In parallel, real-time isoconcentration maps and 

germanium results from the analysis will be provided. These additional data, obtained during the 

comparability study, will provide information to support or augment decision making. 

The contents of the certifEation report will include the following: 

A detailed map of the area or areas that were subjected to certification sampling and analytical 
testing 

Maps containing isoconcentration lines generated by the NaI, HPGe, and analytical results 

Locations, dates, and times of all samples collected and any variances from the certification 
sampling plan submitted with the RAW 

The extent of final remediation relative to the original estimated extent of excavation 

4 
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A copy of the Area 1, Phase I Project-Specific Plan including procedures for analytical methods 
and operation of equipment not in the SCQ or EPA SW 846 

Data summary of all returned certification analytical results, with full data packages available for 
review if requested 

Calculations of average soil concentrations of ASCOCs relative to the FRLs 

QA/QC results including results of required blanks and duplicates and copies of the signed chain-of- 
custody forms 

Relevant field and laboratory notes and comments regarding the samples 

Conclusions based on the review of assembled information. 

Upon receipt of regulatory agency concurrence with the conclusions in the certification report, those areas 

passing final certification can be released for construction and/or regrading in preparation for interim or 

final land use. 
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TABLE 7-i 
SUMMARY OF AREA 1, PHASE I AREA SPECIFIC CONSTITUENTS OF CONCERN 

CERTIFICATION LEVELS 

Analytical Suites Area 1, Ph&e I Driver 
Constituents of Concern 

Primarv ASCOCs 

Gamma discernable radiological Total uranium 

Radium-226 

Radium-228 

Thorium-228 

Thorium-232 

Secondarv ASCOCs 

Radiological COCs 

Metals 

Cesium- 137 

Thorium-230 

Arsenic 

Beryllium 

Manganese 

Molybdenum 

82 mgkg FRL 

1.7 pCi/g FRL 

1.8 pCi/g FRL 

1.7 'pCi/g FRL 

1.5 pCi/g FRL 

1.4 pCi/g FRL 

280 pCi/g FRL 

12 mgkg FRL 

1.5 mgkg FRL 

4600 mgkg FRL 
1500 mgkgBTV, 

2900 mgkg FRL 
10 mgkg BTV, 

Polychlorinated biphenyl Aroclor-1260 0.13 mgkg FRL 

- BTV Aluminum, 16,100 mgkg BG 

, Data for this COC will be collected at a resolution adequate to compare to the BTV. However, the BTV will 
not drive remediation. 

As used in the development of the FRLs, aluminum defaults to the 95"' percentile of background. The 95* 
percentile of subsurface background is used to more closely reflect residual soil. Although aluminum IS NOT 
CONSIDERED AN ASCOC it will be included in the analytical suite for data aquisition. Its BTV level will not 
drive remediation. 

5 1 4  
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TABLE 7-2 
SUMMARY OF CERTIFICATION CLASS PROTOCOLS 

FOR AREA 1, PHASE I CONTAMINANTS 

Protocol Class I Class I1 Homogenous 
units 

Certification unit size 200 x 200 ft, 
0.92 acres 

400 x 400 ft. or 
3.68 acres acres 

Not to exceed 15 

Sampling density 9 or 12 discrete samples plus 3 
or 4 archive samples using 2-inch 
Shelby tubes to a depth of 6 
inches. 

Same as Class I Same as Class I 

Analysis 9 samples analyzed for secondary 
COCs with 3 samples archived. 
12 samples analyzed for primary 
COCs with 4 samples archived. 
Analysis at ASL B with 10 
percent at ASL D 

Same as Class I Same as Class I 
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APPENDIX A 1 

CONSTRUCTION DRAWINGS AND SPECIFICATIONS 2 

3 

4 Appendix A contains technical documentation related primarily to soil remediation within Area 1, 

Phase I (East) and the associated areas for construction support facilities (see Figure A-1). This 5 

includes both the north and south portions of Area A, both the northeast and southeast portions of 

Area B (see Figure 2-1), and areas outside Area 1, Phase I required for the construction of related 

support facilities. Support facilities include the east impacted stockpile, debris stockpile, 

sedimentation basin #1 and related surface water controls, and a subcontractor laydown area. 

10 

11 Appendix A also contains technical documentation related to the construction of the west impacted 

stockpile and associated sedimentation basin (sedimentation basin #2). 12 

13 

Technical drawings for the Site Rail System Improvement Project (Grading and Drainage Package) 14 

15 

16 

17 

have also been included in Appendix A for reference. Excavated soils from this project will be stored 

Unit 1 railyard, the technical specification for the Site Rail System Improvements Project have not 

at the west impacted stockpile. Since this RAW does not govern the construction of the Operable 

been included in Appendix A. 18 

19 

Finally, one Design Change Notice (DCN) and two Request for Clarification of Information (RCI) m 

documents have been included in Appendix A that relate to specific DOE responses for the Ohio EPA 

Technical Review on the "Draft Operable Unit 5, Area 1, Phase I Remedial Action Work Plan, " as 
21 

22 

follows : 23 

DCN No.: 1697-004 Drainage Modification (Area l/Phase I (East))l: 
24 

25 

' 2 6  

This DCN documents the following subcontractor notifications: 

Geotextile wrap around east sedimentation basin riser pipe (see response to comment #59). 

Sediment level cleanout indicator for the east sedimentation basin (see response to comment 
#64). 

Replacement of straw bales with silt fence (see response to comment #66). 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
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RCI No. : 1697-003R [Stocbile Seeding Timeframel: 

This RCI documents clarification to the subcontractor on the timing requirements for seeding the east 

impacted soil stockpile after soil placement is completed (see response to comment #61). 

RCI No.: 1697-005R [Debris Pile Detailsl: 

This RCI documents clarification to the subcontractor on detail requirements for the debris stockpile 

(see response to comment #55).  
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DIVISION 2 - SITEWORK 
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DIVISION 2-SITEWORK 
SECTION 02100 

SITE PREPAMTION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. This work includes the selective removal of trees and shrubs. 

B. Excavation and removal of underground utilities, concrete foundations, cattle fencing 
and above ground structures, as shown on the contract drawings. 

C. Placement of debris in debris stockpile area. 

D. Protection of existing monitoring wells, as indicated on the contract drawings. 

1.02 RELATED SECTIONS 

A. Section 02210 Grading 
B. Section 02220 Excavation, Backfilling, and Compaction 
C. Section 02300 Construction Entrance/Decontamination Pad 

1.03 REFERENCES 

A. 
B. 
C. 

OSHA 29 CFR Part 1926, Subpart 0. 
ODOT Construction and Material Specifications, Item 202 
OSHA 29 CFR Part 1926, Subpart P, Excavations 

1.04 DELIVERY STORAGE AND HANDLING 

A. Trees and shrubs will be cut and transported to the debris stockpile area. 

5 1 4  
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5 1 4  1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

B. Top six inches of excavated material will be transported to the east impacted soil 
stockpile shown on the contract drawings. 

C. Manmade material will be segregated from soils prior to transfer to the debris 
stockpile area. 

D. Aggregate material and geotextile material will be segregated from soils and 
transported to the debris stockpile area shown on the contract drawings. 

1.06 SUBMITTALS 

A. General submittal requirements are specified in Attachment B. 

PART 2 PRODUCTS 0 
Not Used 

PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The cutting and removal of all trees and shrubs in the limits of work. 

The excavation and removal of roots to a depth of six inches below existing grade. B. 
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C. The excavation and/or removal of structural features. These features include concrete 

foundations, footers, gravel roads, and single strand cattle fencing. 

3.02 EXECUTION 

A. The subcontractor shall fell and remove all trees, stumps, and shrubs within the 
designated limits of work not designated to remain as shown on the contract drawings. 
The cuttings are to be removed and cut into sections easily transportable. The 
maximum length for any material is 6 feet. Root material shall be excavated and 
removed to a depth of six inches below existing grade. Roots below six inches in 
depth may be cut and left in place. The roots shall be transported to the debris 
stockpile area and segregated from attached soil. The segregated soil shall be placed 
in the east impacted soil stockpile. The roots shall be generally free of clumps of soil 
larger than four inches. 

B. Backfill of excavations will not be permitted until precertification surveys are 
completed by FERMCO. It is anticipated the contamination will be removed upon the 
general six inch excavation operation. See Section 02210, Grading. 

C. The subcontractor shall excavate and remove all items within the designated limits of 
work not designated to remain as shown on the contract drawings. The manmade 
materials are to be excavated and broken or cut into sections easily transportable. The 
maximum size for concrete is 6 feet by 4 feet by 1.5 feet high. 

D. Excavate areas when within three feet of active utilities with nomechanical hand 
tools. 

E. Trench cave-ins shall be excavated immediately and the soil transported to the soil 
stockpile area located within the six inch topsoil removal boundary as designated by 
the FERMCO Construction Contract Manager (CCM). 

F. Underground utilities are solely owned by FERMCO. Buried telephone and fiber 
optic cable are present within the limit of work. FERMCO shall field locate and 
identify locations of the fiber optic cable. The location and depth of all buried 
utilities arc approximate. The subcontractor shall be responsible to confirm the 
locations and protect all buried utilities designated to remain. If damage to existing 
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cable or any other utility is incurred, all repairs will be completed by FERMCO at the 
subcontractors expense. 

G. The subcontractor shall install an approved protective barrier around existing 
monitoring wells as indicated on the contract drawings. The subcontractor shall hand- 
excavate the area within the protective barrier. If damage to existing monitoring wells 
is incurred, all repairs will be completed by FERMCO at the subcontractors expense. 

H. The gravel roads indicated to be removed on the contract drawings are separated from 
the existing grade by a geotextile blanket. The gravel shall be removed from the 
geotextile blanket. The gravel, geotextile blanket, and culverts shall be stockpiled 
separately within the debris stockpile area. 

I. Burning is not permitted. 

End of Section 02100 
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DIVISION 2-SITEWORK 
SECTION 021 10 

EROSION AND SEDIMENTATION CONTROL 

514 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Installation and maintenance of all erosion and sedimentation control devices required 
for this project. 

B. Erosion and sedimentation control devices include silt fence, straw bales, diversions, 
soil excavation, embankment, slope protection, corrugated metal pipe (CMP) riser 
structures, and necessary appurtenances for sediment basin and sediment trap 
construction. 

1.02 RELATED SECTIONS 

A. Section 02220 Excavation, Backfilling and Compaction 
B. Section 02230 Embankment 
C. Section 02720 Piping 
D. Section 02730 Riser Structure 
E. Section 02999 Miscellaneous and Specialty Items . 

1.03 REFERENCES 

A. 
B. 
C. 
D. Hamilton County Earthwork Regulations 

OSHA 29 CFR Part 1926, Subpart P, Excavations 
ODOT Construction and Material Specifications, Items 207, 601, 700, and 712. 
OSHA 29 CFR Part 1926.106 
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1.04 DELIVERY STORAGE AND HANDLING 

A. Top six inches of excavated soil will be transported to the east impacted soil stockpile 
area shown on the contract drawings. 

' B. All pipe shall be handled in a manner to preserve quality and fitness. Damaged pipe 
will be rejected at the time of installation. 

C. Maintain the filter fabric and silt fence material wrapped in heavy duty covering to 
shield from sunlight, ultraviolet rays, and temperatures greater than 140 degrees 
Fahrenheit. Fabric and liners will be rejected at the time of installation if any defects, 
deterioration, or damage was incurred during manufacture, handling, transportation, 
and storage. 

D. Aggregates shall be transported in a manner to prevent loss and segregation. 
Aggregates shall be stored in areas to prevent mixing with soil or other objectionable 
material. 

E. Storage and laydown areas are as designated on the contract drawings. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

1.06 SUBMITTALS 

A. General submittal requirements are specified in Attachment B. 
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. B. Twenty days prior to the start of work, the subcontractor shall sub&t to FERMCO 

+'le following: 

1 .  Silt fence 
2. Corrugated metal pipe 
3. Concrete, mix design 
4. Slope protection 
5 .  Aggregate outlet rock 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Portland Cement Concrete , Section 03300. 

B. Corrugated Metal Pipe (CMP), Section 02720. 

C. Silt Fence, ODOT Construction and Material Specification, Item 712.09 Geotextile 
Fabrics, Type C: Sediment Fence. 

D. Sediment Trap Geotextile, ODOT Construction and Material Specification, Item 
712.09, Geotextile Fabrics, Type B: Blankets for Rock Channel Protection. 

E. Slope Protection, ODOT Construction and Material Specification, Item 601.07, 
Dumped Rock Fill, Type C. 

F. Aggregate Outlet rock, ODOT Construction and Material Specification, Item 601.07, 
Dumped Rock Fill, Type C. 
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PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The installation and maintenance of silt fence, straw bales, diversions, riser structures, 
soil excavations and all associated work to install sediment basin and sediment traps. 

3.02 EXECUTION 

A. The subcontractor shall install all silt fence and straw bales designated on the contract 
drawings prior to the start of excavation for the sediment basin and site-wide 
excavation. The subcontractor shall maintain the silt fence and straw bales in good 
condition. The devices shall be inspected at a minimum of once per week and 
immediately after a rainfall event. Any breaks or damaged devices will be repaired 
by the subcontractor immediately. 

B. The subcontractor shall excavate and install sediment basin and sediment traps to the 
lines and grades as shown on the contract drawings. The subcontractor shall remove 
the top six inches of soil in the immediate area of excavation and place this material in 
the east impacted soil stockpile area shown on the contract drawings. The remaining 
excavation shall be used in the construction of the embankments. The embankments 
shall be constructed in accordance with Section 02220, Embankment. The 
subcontractor shall minimize runon from entering active excavations for construction 
of the sediment basin and sediment traps and dewatering, as required, following storm 
events. 

' 

C. The emergency spillway for the sediment basin shall be protected with ODOT Type C 
rock. A geotextile blanket, Type By shall be placed over the bottom and slope of the 
outlet spillway. The geotextile shall continue downstream of the embankment to form 
an apron on the surrounding grade. The geotextile shall be overlapped a minimum of 
two feet at all seams. The rock shall be installed to a thickness of eighteen inches. 
Accumulated sediment shall be excavated when the sediment reaches the elevation 
shown on the contract drawings. The sediment basin shall be restored to its original 
lines and grades. The riser structure shall be inspected for damage to the structure and 
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D. 

E. 

F. 

G. 

H. 

f ! '& 
to the exterior filter fabric. Replace any visible damage. Clean the exterior filter 
fabric of any material that hinders its capabilities. The outfall of the sediment basin 
shall be protected with Type C rock, twelve inches thick installed over a Type B 
geotextile fabric as shown on the contract drawings. 

The outlet spillway for the sediment traps shall be constructed of geotextile material 
and Type C rock. The Type B geotextile blanket shall be placed over the bottom and 
slope of the outlet spillway. The geotextile shall continue downstream of the 
embankment to form an apron on the surrounding grade. The geotextile shall be 
overlapped a minimum of two feet at all seams. The rock shall be installed to a 
thickness of twelve inches. Accumulated sediment shall be excavated when the 
sediment reaches the elevation shown on the contract drawings. The trap shall be 
restored to its original lines and grades. The trap and outlet spillway shall be 
inspected for damage after each storm event. Correct any visible erosion or damage. 

The subcontractor shall install diversions as shown on the contract drawings. The 
subcontractor shall remove the top six inches of soil in the immediate area of 
excavation and place this material in the east impacted soil stockpile area shown on 
the contract drawings. The remaining excavation shall be used to construct diversion 
embankments. 

Slope protection material may be placed by end dumping and may be spread by 
suitable equipment. 

The sediment collected in the basin and traps, along the diversion ditches and 
upgradient silt fence and straw bales, shall be excavated and placed in the east 
impacted soil stockpile area shown on the contract drawings. Care will be taken by 
the subcontractor to transport the sediment to prevent loss or spillage during transport. 
A sediment clean out elevation for each sediment basin and trap is shown on the 
contract drawings. 

The sediment basin and sediment traps will remain in operation for the contract 
period. The subcontractor is responsible to maintain each basin, trap, and other 
controls for the specified contract period. 

021 10-5 
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3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

02110-6 
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DIVISION 2-SITEWORK 
SECTION 02210 

GRADING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Grading operations during and following excavation activities. 

1.02 RELATED SECTIONS 

A. Section 02210 Site Preparation 
B. Section 02220 Excavation, Backfilling, and Compaction 

1.03 REFERENCES 

Not Used 

1.04 DELIVERY STORAGE AND HANDLING 

Not Used 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

PART 2 PRODUCTS 

Not Used 

02210-1 



PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The finish grading of the area upon completion of the soil excavation. 

3.02 EXECUTION 

A. The subcontractor shall perform fine grading over the excavated areas to eliminate 
vehicle ruts, wind rows, stump/root removal depressions, and ponding areas. The 
fine grading operation will smooth the surface and not remove material. Minimal 
depth grading will be permitted to eliminate ponding areas. Grading depths greater 
than six inches will not be required except for the elimination of wheel ruts and over 
excavation. 

B. The subcontractor will perform the grading operation upon completion of the 
precertification survey from an upgradient to downgradient direction. The 
subcontractor shall verify that equipment entering the precertified areas are not 
contaminated in order to prevent cross contamination. 

End of Section 02210 
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a DIVISION 2-SITEWORK 
SECTION 02220 

EXCAVATION, BACKFILLING, AND COMPACTION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Excavation, backfilling, and compaction of area wide soils. 

1.02 RELATED SECTIONS 

A. Section 02100 Site Preparation 
B. Section 02110 Erosion and Sedimentation Controls 
C. Section 02210 Grading 
D. Section 02230 Embankment 
E. Section 02720 Piping 

1.03 REFERENCES 

A. 
B. 

ODOT Construction and Material Specifications, Item 203, and 700 
OSHA 29 CFR 1926 Subpart P Excavations 

C. ASTM D698 Laboratory Compaction Characteristics of Soil using Standard Effort 
[12,000 ft - lbflft (600 kN - dm)] 

D. ASTM D2922 Density of Soil and Soil - Aggregate in place by Nuclear Methods 
(Shallow Depth) 

1.04 DELNERY STORAGE AND HANDLING 

A. Excavated material will be transported to the east impacted soil stockpile area shown 
on the contract drawings. 

5 1 4  
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B. Manmade material will be segregated from soils prior to transfer to the debris 
stockpile area shown on the contract drawings. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Pipe bedding material, ODOT Construction and Material Specification, Item 703.01, 
AASHTO Number 57 Aggregate. 

This work shall consist of 

A. The excavation of existing soils to the limits of work as noted on the contract 
drawings. The depth of excavation for surface soils is six (6) inches (minimum 5 
inches). The depth of excavation for diversion ditches, sediient traps, and sediment 
basin are noted on the contract drawings. The depth of excavation of subsurface areas 
are as noted on the contract drawings and in Section 02100, Site Preparation. 
Excavation and removal of above ground manmade features are included in Section 
02100, Site Preparation. Excavation is defined as the excavation and removal of all 
materials of whatever character encountered in the work. It is anticipated rock will 
not be encountered in this work. Rock is defined as a solid mass requiring drilling or 
blasting to be removed. Blasting is not permitted on this project. 
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3.02 EXECUTION 

A. EXCAVATION 

1. Prior to the start of six inch topsoil removal excavation activities, all erosion 
and sedimentation devices shall be installed by the subcontractor in accordance 
with Section 021 10, Erosion and Sedimentation Controls. 

2. The subcontractor shall excavate and remove all soils and items within the 
designated limits of work not designated to remain as shown on the contract 
drawings. 

3. The subcontractor shall excavate the area from an upgradient to a 
downgradient pattern to minimize and prevent recontamination of clean 
subsurface soils due to runoff and vehicular traffic. Additional excavation 
required due to recontamination of designated clean soil by the subcontractor 
will be the sole responsibility of the subcontractor and accomplished at no 
additional cost to FERMCO. 

4. If the subcontractor encounters any manmade material unidentified on the 
contract drawings or any stained earth or unusual odor, he shall stop work in 
the area and contact the FERMCO CCM or their representative immediately. 

5 .  The subcontractor is responsible for the depths and grades established on the 
contract drawings. The subcontractor is not authorized for over-excavation in 
any area unless specifically directed by the authorized FERMCO CCM or 
their representative. 

6 .  The five-foot limit from the property line designated on the contract drawings 
is the limit of excavation. Additional excavation of this five-foot strip and 
beyond will be determined by FERMCO during the course of the project. 

7 .  Excavations shall be performed in a manner and sequence that will provide 
drainage at all times. Water accumulated in the excavation area shall be 
removed by pumps or other approved means to a discharge point approved by 
the FERMCO CCM. 
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8. Stockpiles shall be built up and compacted in twelve-inch layers for the full 

width of the storage pile. Stockpile side slopes shall be as indicated on the 
contract drawings. 

B. BACKFILLING 

1. Backfill of excavations will not be permitted until notified by FERMCO, the 
subcontractor will backfill and compact the excavated trenches to the top of 
the trench (see Section 02210, Grading). 

2. Backfill piping trenches with U S H T O  number 57 aggregate in accordance 
with ODOT Construction and Material Specification, Item 703.01. 

I 3. Borrow material area, if needed, will be located within the six inch topsoil 
removal boundary as designated by the FERMCO CCM. 

C. COMPACTION 

1. Soil backfill compaction efforts will be to the soil density of a minimum 95 % 
of Standard Proctor, ASTM D698. 

2. The compaction effort for piping is as follows: Tamp solidly the piping 
backfill material under and around the pipe to a height two-thirds of the 
diameter above the invert of the pipe. Backfill and tamp suitable soil to a 
height of 12 inches above the crown of the pipe in 4 inch lifts. Stone or other 
material larger than 4 inches in size in any dimension will be removed from 
the backfill prior to placement. 

’ 

3. Embankment compaction for the sediment traps and basin will be a minimum 
of 95% of Standard Proctor, ASTM D698. Erosion or failure of any portion 
of the embankment will be corrected immediately by the subcontractor. 

4. Compaction of the diversions will be by mechanical means to stabilize the 
embankment. Erosion or failure of the diversion embankments will be 
corrected immediately by the subcontractor. 
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5 .  Stockpile layers shall be compacted by a minimum of four passes with a roller 
compactor or other suitable equipment. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

B. Compaction field tests shall be made according to ASTM D2922. Field density 
testing shall not be effected when vibratory equipment is operating. At least one field 
density test shall be performed by an independent testing and inspection agency per 
whichever of the following requires the greatest number of tests; 

1. 
2. 
3. 

One test for each day of work filling and backfilling. 
One test for each 1000 cubic yards of fill compacted by mechanical means. 
One test for each 400 cubic yards compacted by nonmechanical means. 

End of Section 02220 
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DMSION 2-SITEWORK 
SECTION 02230 
EMBANKMENT 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Preparation and construction of an embankment for use as a diversion embankment, 
sediment basin embankment, or sediment trap embankment in conformity with the 
lines, grades, thickness, and cross section shown on the contract drawings. 

1.02 RELATED SECTIONS 

A. Section 02100 Site Preparation 
B. Section 021 10 Erosion and Sedimentation Controls 
C. Section 02220 Excavation, Backfilling, and Compaction. 

1.03 REFERENCES a 
A. ASTM D698 Laboratory Compaction Characteristics of Soil using Standard Effort 

[12,000 ft - lbf/ft (600 kN - d m ) ]  

B. ASTM D2922 Density of Soil and Soil - Aggregate in place by Nuclear Methods 
(Shallow Depth) 

1.04 DELIVERY STORAGE AND HANDLING 

A. Top six inches of excavated material will be transported to the east impacted soil 
stockpile area shown on the contract drawings. 

B. Embankment material will be protected from cross contamination. 
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1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust 
suppression plan. 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

Not Used. 

PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

514 

A. The preparation of areas upon which embankments are to placed, and placing and 
compacting of suitable soil for the construction of embankments. 

3.02 EXECUTION 

A. PREPARATION 

1. Prior to the start of six inch topsoil removal excavation activities, all erosion 
and sedimentation devices shall be installed by the subcontractor in accordance 
with Section 02110, Erosion and Sedimentation Control. 

2. The subcontractor shall prepare the area for placement of the embankment by 
removing the top 6 inches of soil. The material will be transported and 

deposited in the east impacted soil stockpile area shown on the contract 
drawings. 
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B. MOISTURE CONTROL 

1. Moisture control shall be in accordance with Item 203.11, Moisture Control 
of ODOT Construction and Material Specifications. 

C. EMBANKMENT 

1.  Basin and trap embankments shall be constructed of suitable material 
excavated during construction of sediment basin and traps, below the initial 
six inch topsoil removal grade. Vegetative material, frozen material, topsoil 
and rock over 4 inches in any dimension is not permitted. 

2. Diversion embankments will be constructed of soil excavated to construct 
diversion ditches. Vegetative material, frozen material, topsoil and rock over 
4 inches in any dimension is not permitted. 

D. COMPACTION 

1. Embankment compaction requirements for sediment basins shall be a 
minimum of 95% of Standard Proctor, ASTM D698. 

2. Embankment compaction requirements for sediment traps shall be a minimum 
of 95% of Standard Proctor, ASTM D698. 

3. Embankment compaction requirements for diversion embankments shall be 
tamped in place by mechanical means. 

E. EXECUTION 

1. The subcontractor is responsible for the elevations, lines and grades 
established on the contract drawings. 

2. Soil shall be spread in successive layers, not to exceed eight (8) inches in 
loose thickness. The layers shall be compacted in accordance with section 
3.02@), Compaction. 
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3. Erosion or failure of any embankment material shall be corrected by the 

subcontractor immediately. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

B. Compaction field tests shall be made according to ASTM D2922. Field density 
testing shall not be effected when vibratory equipment is operating. At least one field 
density test shall be performed by an independent testing and inspection agency per 
whichever of the following requires the greatest number of tests; 

1. 
2. 
3. 

One test for each day of work filling and backfilling. 
One test for each lo00 cubic yards of fill compacted by mechanical means. 
One test for each 400 cubic yards compacted by nonmechanical means. 

End of Section 02230 
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DIVISION 2-SITEWORK 
SECTION 02300 

CONSTRUCTION ENTRANCElDECONTAMINATION PAD 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Construction of a temporary construction entrance/decontamination pad 

1.02 RELATED SECTIONS 

A. Section 02100 Site Preparation 
B. Section 02220 Excavation, Backfilling, and Compaction 
C. Section 02720 Piping 

1.03 REFERENCES 

A. ODOT Construction and Material Specifications, Items 601, 700, and 707 

B. OSHA 29 CFR 1926 

C. ASTM D698 Laboratory Compaction Characteristics of Soil using Standard Effort 
[12,000 ft - lbflft (600 kN - d m ) ]  

D. ASTM D2922 Density of Soil and Soil - Aggregate in place by Nuclear Methods 
(Shallow Depth) 

1.04 DELIVERY STORAGE AND HANDLING 

Not Used 
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1.05 ENVIRONMENTAL REQUIREMENTS 

A. Minimix overspray of water during cleaning operations. 

B. Protect personnel and areas outside the decontamination pad during spraying 
operations. 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Aggregate, ODOT Construction and Material Specification, Item 601.07, Dumped 
Rock Fill, Type C 

B. Corrugated Metal Pipe (CMP), ODOT Construction and Material Specifications Item 
707, Steel, Aluminum, and Plastic Pipe, Subparagraph 707.02, Metallic Coated 
Corrugated Steel Conduits (1-inch Corrugations). 

PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of: 

A. The installation of a temporary aggregate construction entrance/decontamination pad. 

3.02 EXECUTION 

A. ' The subcontractor shall excavate all vegetative materials, topsoil, and unsuitable 
materials and grade the area to the necessary elevation to install the aggregate 
construction entrance/decontamination pad. The subgrade shall be graded to drain and 
discharged as shown on the contract drawings. The subcontractor shall install a 12- 
inch CMP culvert to match grades of the existing roadside ditch to allow roadside 
runoff to bypass the construction entrance/decontamination facility. 
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B. The subgrade shall be compacted to a minimum of 85% of Standard Proctor. The 
aggregate shall be placed in lifts to the thickness and grades shown on the contract 
drawings. The aggregate shall be maintained in good working order by the 
subcontractor. Accumulations of soil on the aggregate shall be removed and placed in 
the east impacted soil stockpile shown on the contract drawings. The aggregate shall 
be turned and cleaned based upon visual inspections by the subcontractor. Wheel ruts 
shall be graded and eliminated by the subcontractor. 

C. Construction of temporary aggregate construction entrance/decontamination pad 
encroaches upon existing fiber optics and telephone lines. FERMCO shall identify 
existing lines. Identifications are approximate. See Section 02100, Site Preparation. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

B. Compaction field tests shall be made according to ASTM D2922. Field density 
testing shall not be effected when vibratory equipment is operating. At least one field 
density test shall be performed by an independent testing and inspection agency per 
whichever of the following requires the greatest number of tests; 

1. 
2. 
3. 

One test for each day of work filling and backfilling. 
One test for each lo00 cubic yards of fill compacted by mechanical means. 
One test for each 400 cubic yards compacted by nomechanical means. 

End of Section 02300 
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DMSION 2-SITEWORK 
SECTION 02720 

PIPING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 
B. 
C. 

Installation of corrugated metal pipe (CMP) 
Installation of CMP riser structures 
Installation of CMP anti-seep collars 

1.02 RELATED SECTIONS 

A. Section 02110 Erosion and Sedimentation Controls 
B. Section 02220 Embankment 
C. Section 02730 Riser Structure 

5 1 4  

a 1.03 REFERENCES 

A. 
B. 

OSHA 29 CFR Part 1926 
ODOT Construction and Material Specifications, Items 513, 603, 700, and 707 

1.04 DELIVERY STORAGE AND HANDLING 

A. Top six inches of excavated soil will be transported to the east impacted soil stockpile 
area. 

B. All pipe shall be handled in a manner to preserve quality and fitness. Damaged pipe 
will be rejected at the time of installation. 

C. Aggregates shall be transported in a manner to prevent loss and segregation. 
Aggregates shall be stored in areas to prevent miXing with soil or other objectionable 
material. 
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D. Storage and laydown areas will be designated by the FERMCO CCM or their 

representative, and as shown on the contract drawings. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

1.06 SUBMITTALS 

A. General submittal requirements are specified in Attachment B. 

B. Twenty days prior to the start of work, the subcontractor shall submit 
to FERMCO, for review and approval, the following: 

1. CMP pipe and supplier 
2. 
3. Aggregate 

Anti-seep collar and associated material 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Corrugated Metal Pipe (CMP), ODOT Construction and Material Specifications Item 
707, Sfeel, Aluminum and Plastic Pipe, Subparagraph 707.02, Metallic Coated 
Corrugated Steel Conduits ( 1 inch Corrugations). 

B. Aggregate Bedding and Baclcfill, ODOT Construction and Material Specification Item 
603.04. 

C. High strength steel bolts, nuts and washers, ODOT Construction and 
Material Specifications Item 5 13.15, one-half inch. 

02720-2 

00.3163 



i 

PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The installation and maintenance of pipe culverts and anti-seep collar in sedimentation 
basin. 

3.02 EXECUTION 

A. The subcontractor shall install all pipe culverts in reasonable conformity to the lines 
and grades designated on the contract drawings. The subcontractor shall excavate 
trenches and foundations for pipe culverts. The subcontractor shall maintain the 
culverts during construction activities including excavation of accumulated sediment 
and damage due to the construction activities. The devices shall be inspected at a 
minimum of once per week and immediately after a rainfall event. Any breaks or 
damaged devices will be repaired by the subcontractor, immediately. 

B. The subcontractor shall remove the top six inches of soil in the immediate area of 
excavation and place this material in the east impacted soil stockpile area shown on 
the contract drawings. The remaining excavation shall be used in the construction of 
the embankments. The embankments shall be constructed in accordance with Section 
02220, Embankment. 

C. The subcontractor shall excavate trenches for the pipe culverts in accordance with 
Item 603.03, Excavation of the ODOT Construction and Material Specifications. 

D. The culvert bedding shall be Class C in accordance with Item 603.04 Bedding of the 
ODOT Construction and Material Specifications. 

E. The culvert shall be placed in accordance with Items 603.05, Laying Conduit, and 
603.06, Joining Conduit of the ODOT Construction and Material Specifications. 
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F. The anti-seep collars shall be constructed of the same thickness steel 
as the C h P  culverts. The connecting band shall be of the same 
thickness steel as the culvert and anti-seep collar. The anti-seep collar 
shall be fastened to the connecting band by a continuous weld. The 
connecting band shall match the corrugations of the culvert. The 
subcontractor shall apply a bituminous mastic to prepare a watertight 
seal and anchor the connecting band to the culvert. Connecting bolts, 
washers and nuts shall be one-half inch high strength steel. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

End of Section 02720 
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DMSION 2-SITEWORK 
SECTION 02730 

RISER STRUCTURE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Installation of a riser structure in a sedimentation basin including aggregate 
backfill and concrete base. 

1.02 RELATED SECTIONS 

A. Section 021 10 Erosion and Sedimentation Controls 
B. Section 03300 Concrete 

5 1 4  

B. ODOT Construction and Ldterial Specifications, Item 700, and 703 

1.04 DELIVERY STORAGE AND HANDLING 

A. Top six inches of excavated soil will be transported to the east impacted soil stockpile 
area. 

7 

B. All material shall be handled in a manner to preserve quality and fitness. Damaged 
riser structures will be rejected at the time of installation. 

C. Storage and laydown areas are as designated by the FERMCO CCM or their 
representative, and as shown on the contract drawings. 
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1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 

1.06 SUBMITTALS 

A. General submittal requirements are specified in Attachment B. 

B. Twenty days prior to the start of work, the subcontractor shall submit 
to FERMCO, for review and approval, the following: 

1. Corrugated Metal Pipe 
2. Aggregate 
3. Concrete 
4. Geotextile 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Portland Cement Concrete, Section 03300. 

B. Corrugated Metal Pipe, Section 02720. 

C. Aggregate, ODOT Construction and Material Specification, Item 703.01, AASHTO 
No. 3 Aggregate. 

02730-2 



PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The installation of a CMP riser structure in the sedimentation basin including 
aggregate backfill and concrete base. 

3.02 EXECUTION 

A. The subcontractor shall install the riser structure in accordance with 
the lines and grades designated on the contract drawings. 

B. The riser structure will be set in a concrete base cast in place. 

C. The riser structures will be shop fabricated with the barrel structure welded to the 
elevation shown on the contract drawings. 

D. The riser structure will be perforated with one-inch diameter holes to the location and 
elevations shown on the contract drawings. 

E. The riser structure shall be surrounded with ODOT Item 703.01, AASHTO No. 3 
Aggregate. as shown on the contract drawings. 

F. The riser structure shall be free from sharp edges and burrs. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall b responsible for furnishin all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

End of Section 02730 

02730-3 



DIVISION 2-SITEWORK 
SECTION 02920 

FERTILIZER, SEED, AND MULCH 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Application of fertilizer and seed to stockpile areas, sediment basin and sediment trap 
embankments, diversions and all disturbed areas. 

1.02 RELATED SECTIONS 

A. Section 021 10 Erosion and Sedimentation Controls 
B. Section 02210 Grading 
C. Section 02230 Embankment 

1.04 DELIVERY STORAGE AND HANDLING 

A. Store seed and fertilizer in areas kept dry and free from damage due to equipment 
operation. 

B. Material damaged by water or mixed with soil will be rejected. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 
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1.06 SUBMITTALS 

A. General submittal requirements are specified in Section Attachment B. 

B. Twenty days prior to the start of work the contractor shall submit to FERMCO, for 
. review and approval, the following: 

1 .  Fertilizer Mix 
2. Seed Mix and supplier 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Commercial fertilizer 12-12-12, ODOT Construction and Material Specifications, Item 
659.03 

B. Seed, ODOT Item 659.04. 

PART 3 EXECUTION 

3.01 

3.02 

DESCRIPTION 

This work shall consist of 

A. The application of fertilizer, seed, and mulch on stockpile areas, embankments and all 
disturbed areas. 

- -  
EXECUTION 

A. The east impacted soil stockpile surface does not require any raking or smoothing 
prior to the application of fertilizer and seed. 

B. The subcontractor shall apply commercial fertilizer at the rate of 20 pounds per 1,000 
square feet. 

02920-2 



r 

5 1 4  , '  
b 

C. The subcontractor shall apply seed on the east impacted soil stockpile at the rate of 
one and one half pounds per 1,000 square feet of Crown Vetch consisting of; 33 
percent Crown Vetch (Coronilla varia)'and 67 percent Perennial Ryegrass (Lolium 
perenne) . 

D. The subcontractor shall apply seed on all disturbed areas, embankments, and 
diversions at the rate of 2 pounds per 1000 square feet of seed consisting of; 90 
percent Perennial Ryegrass (Lolium perenne) and 10 percent Alsike Clover (Trifolium 
hybridum). 

E. Seed shall be sown dry or hydraulically. 

F. All disturbed areas shall be mulched during or immediately after seeding. If straw is 
used, it shall be unrotted small-grain straw applied at the rate of 2 tons/acre or 90 
lb/1000 square feet (two to three bales). The mulch shall be spread uniformly by 
hand or mechanically so the soil surface is covered. For uniform distribution of hand- 
spread mulch, divide area into approximately 1000-square-foot sections and spread 
two 45-lb bales of straw in each section. If wood cellulose fiber is used with a 
hydroseeder, it shall be used at 2000 lb/acre or 46 lb/1000 square feet. 

' 

G. The outside slopes of the sediment basin will be fertilized and seeded in accordance 
with this section. The sediment basin slopes will be raked to remove large clumps of 
soil and stone prior to the application of fertilizer and seed. 

H. The subcontractor shall be responsible for seeded areas 90 days after seed application. 
If satisfactory growth is not established by the end of this period, reseeding of the 
area will be accomplished by the subcontractor at no cost to FERMCO. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

End of Section 02920 
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DIVISION 2-SITEWORK 
SECTION 02999 

MISCELLANEOUS AND SPECIALTY ITEMS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Installation of construction fence. 
B. 
C. Ring buoys. 

Fabrication and installation of caution signs. 

1.02 RELATED SECTIONS 

Not Used 

1.03 REFERENCES 

A. ODOT Construction and Material Specifications, Item 603 
B. 
c .  OSHA 29 CFR Part 1926.106 

OSHA 29 CFR Part 1926 

1.04 DELIVERY STORAGE AND HANDLING 

A. Construction fence, signs, and buoys shall be delivered to the site and protected from 
damage. Damaged items will be removed from the site. 

1.05 ENVIRONMENTAL REQUIREMENTS 

Not Used 
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1.06 Submittals 

A. General submittal requirements are specified in Attachment B. 

B. Twenty days prior to the start of work, the subcontractor shall submit to FERMCO, 
for review and approval, the following: 

1. Construction fence 
2. 
3. Buoys 

Caution signs, drawing to scale including color notations. 

PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Caution signs, flat sheet aluminum, 0.063 inch thick, 12-inch minimum dimension in 
any one direction, yellow or orange reflective sheeting background, black lettering a 
minimum of one inch in height, all capital letters, standard block lettering. Signs 
shall read as follows: 

CAUTION - DROWNING HAZARD, LIFE VEST REQUIRED WITHIN 
5 FEET OF WATER 

B. Construction fence shall be orange, high density polyethylene, four foot height, 
opening size appro&tely four inches by one half inch, minimurn tensile strength of 
2000 lbs/ft of width. Posts shall be metal, 'Y; or wood. Rebar shall not be 
permitted. 

C. Buoys and line shall be U.S., Coast Guard approved, as required by OSHA in 
1926.106. 
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PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The installation of construction fence, caution signs and buoys. 

3.02 EXECUTION 

A. Install construction fence at the locations designated on the contract 
drawings. The fence posts shall be driven. The subcontractor shall 
secure and stretch the fence fabric to the posts in order to eliminate 
any sags horizontally and vertically. The bottom of the fence fabric 
shall be installed to a maximum of 2 inches above the finished grade. 

B. Install caution signs on metal posts at 20 foot intervals along the 
perimeter of the fence. Metal posts shall be driven and the signs 
securely bolted to the posts. 

C. Provide ring buoys and 90 feet of line at maximum 200 foot intervals around the 
perimeter of each sediment trap and sediment basin. Buoys and line shall be hung on 
metal or wood posts. The buoys shall be installed at approximately four feet above 
grade. The subcontractor shall inspect each ring buoy for defects or damage. The 
subcontractor shall be responsible to repair or replace any damaged buoys. 

D. All signs, construction fence, posts and buoys associated with the sediment basin and 
sediment traps shall remain the property of FERMCO and shall remain on site. 

End of Section 02999 
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DMSION 3-CONCRETE 

SECTION 03300 
CONCRETE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Installation of cast-in-place concrete for riser base foundations. 

1.02 RELATED SECTIONS 

A. Section 021 10 Erosion and Sedimentation Control 
B. Section 02720 Piping 
C. Section 02730 Riser Structure 

1.03 REFERENCES 

A. ODOT Construction and Material Specifications, Item 51 1 

1.04 DELIVERY STORAGE AND HANDLING 

A. Deliver concrete in approved vehicles. 

B. Concrete mixes stored on site shall be kept dry and free from exposure due to damage 
and intermingling with other materials during construction activities. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Dust control shall be maintained according to approved subcontractor dust suppression 
plan. 
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PART 2 PRODUCTS 

2.01 PRODUCTS INCLUDED 

A. Concrete, ODOT Construction and Material Specifications, Item 5 11, Concrete for 
Structures 

PART 3 EXECUTION 

3.01 DESCRIPTION 

This work shall consist of 

A. The construction of a concrete base for the principal spillway riser 
pipe in sediment basins. 

3.02 EXECUTION 

A. An area conforming to the size and shape of the riser base shall be excavated by the 
subcontractor. The riser base shall be formed to the general shape and depth prior to 
the anchoring of the riser structure and application of the concrete. 

B. Concrete shall have a minimum strength of 3000 psi and placement, mixing, 
proportioning, equipment and handling shall be in accordance with Item 5 11, 
Concrete for Structures of ODOT Construction and Material Specifications. 

3.03 TESTING AND INSPECTION 

A. The subcontractor shall be responsible for furnishing all personnel and equipment 
required to perform all material and performance tests in accordance with ODOT 
Construction and Material Specification, Item 700, as a minimum. 

End of Section 03300 
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REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
i ,  5 1  

P / WO NO.: 1697 S/C NO.: N/A Pg 1 OF 1 ' DATE9126196 

RCI NO.: N/A 

DCN NO.: 1697-004 

NIA 

RCI/M;N TITLE: Drainage Modification (Area l/Phase I (East)) 
I3 M 0 C x  OTHER0 

DOCUMENTS AFFECTED 1 DOCUMENT NOS. REV. OTHER 

TRCI  - INQUIRY 0 PRE-SCREEN FOR USQD BY PROJECT ENGINEER x DCN-JUSTIFICATION.WSTING CONDITION & REQUESTED/ 

In drawing 75A-5500-G4044lI replace "SEE DWG XOO450 FOR STRAW BALE CULVERT PROTECTION DETAIL with "PLACE SILT FENCE IN 
RONT OF CULVERT ENTRANCE." 

In drawing 75X-5500-X-00452, remove tta Straw Bale Erosion Control Detail. 

PROPOSED CHANGE 

leneral: Replace all straw bales in channels/ditches with silt fences. 

In drawing 75X-5500-X-00450 (Riser Pipe :+tail), show placement of filter fabric around circumference of riser. 

sediment leverindicator shall be placed in Sediment Basin #l. The sediment level indicator shall be 2 x 2 treated lumber posts driven into the 
ottom of the basin to a depth no less than 3 feet below the surface. Orange or red paint shall be marked on the post to indicate sediment 
leaning level at elevation 589.00'. 

Subsection 3.02 G to Section 2730, as follows: B 
G. Filter fabric shall be placed around the inlet orifices of the riser pipe i n  Sediment Basin # 1 .  in accordance with the following criteria: 

z QSS 10% 
1. The filter fabric shall be a woven filtration geotextile. 
2. The filter fabric water flow rate shall be no less than 140 gpdkcco rdance  to ASTM 0-4491. 
3. The filter fabric shall be W Resistant. 
4. The filter fabric permeability shall be no less than 0.1 r.m/sec, in accordance with 
5. The filter fabric puncture strength shall De EO less than 100 Ibs., in accordance 
6. The Mess size of the filter fabric shall be no yrezter rr.an U.S. Sieve Size numb 
7. The filter fabric shall be wrapped around the riser pipe over the portion of the riser containing the approximately 1-inch orifices with at least 

a 1-foot overlap. 
8. The filter fabric shall be attached to the riser using steel wires or bands, with at least &inches of fabric material extending past the wire 

or bands. Wires or bands should be tighten to the point where the fabric is difficult to removm 
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&)2%& 7-2 C-96 
IEQUESTOR: COMPANY: FERMCO FCE / P 

IESPONSE: FOR RCI, IS A DCN REQ'D? 0 NO M S  

9/tC/9 6 
FOR DCG GAPPROVED APPROVED AS NOTED DISAPPROVED 

a-c JLLL 
lodification are being made in responce IO USEPA comments. 

)ESIGN 0 GANlZATlO APPROVAL: CHARGE NO. FOR CAD0 SERVlCES TO INCORPORATE 5CRA1 
RCI - DCN ACCEPTANCE 

d~dw 4 / 2 6 / q b  
ERMCO PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) 

'ERFORMANCE GPADE: 
WORK COMPLETED: (SIGNOFF BY FCE OR PE) 

DATE 'U 
eal\DCN-M)4 (09/2m6) 



REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
VP / WO NO.: 1697 s/cNO.: N/A 

RCI NO.: 1697403R TITLE 

'he specification does not provide a timeframe by which the east impacted soil stockpile will be seeded. 

'his RCI is being initiated via Ohio EPA Technical Review Comments on the 'Draft Operable Unit 5, &ea 1, Phase I Remedial Action Work Plan 
Comment # 61): 

'he stockpile is intended to be seeded within 5 wcrking days after impacted material placement is completed. 

RCI - DCN ACCEPTANCE 
CHARGE NO. FOR CAD0 SERVlCES TO INCORPORATE: XRAl 

R M E W S  ARE COMPLETE (DCN ONLY) 

~~~v~ /@ 9 3 - y ~  WORK COMPLETED: (SIGNOR BY FCE OR PE) 

DATE 
I CHASE REQUISITION REQUIRED 0 YES 
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REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
S/C NO.: N/A Pg 1 Of 1 DATE 11/14/96 

0 M O  C K U l H E R O  I '  I 
MCUMENTSAFFECTED I DOCUMENT NOS. I REV. I OTHER 

N/A 

iEspoNslBLEDIscIpuNE: IRcI/DcN rmE: D.bria Pile D.tJh 

I I I 
: RCI - INQUIRY 0 PRE-SCREPI FOR USQD BY PROJECT ENGINEER 0 DCNJUSTIFIcATON,WsTNG CONDITION & REQUESTED/ 

PROPOSED CHANGE 

RCI NO.: 16974KbSR 

DCN NO.: N/A 

y)r CPA trchnlcsl h comment m, pi- clarify the lack of a detailed drawing related to the debris -k. 

PROWL 

kewing 7-1 atbows the general location of the debris pile but does not give or reference details. Section 2100 of the technical 
p d f h t h s  dimmws how m8terlsl wlll k upamted end plawd in the debrio pile. Since the dekis pile h locatad in the area draining to the 
rest sedimentation baain, no nuukce water controls are required. Tha actual layout and m g e m e n t  of the debris pile (within the area ahown on 
le referenced dr9wtng) am left to the Subcontractor end to FERMCO's Field Constnrdon Supervisor. 

CHARGE NO. FOR CADD SERVlCES TO INCORPORATE: -1 

1.5 Nod 96 I 
mco PE ACCEPTANCE &VERIFICATION THAT w R E a u i w  RMONS ARE COMPLETE @(=N ONLY) 

W C E  GRADE - 
STRUCTlON CONCURRENCE WORK COMPLETED (SIGNOR BY FCE OR PE) 

DATE IIRCHASE REQUSMON REOUIRED: YES 0 NO ' I 
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED REQUIREMENTS FOR SOIL REMEDLATION 

The tables in this appendix identify the subset of chemical-, location-, and action-specific applicable 

or relevant and appropriate requirements (ARARs) selected for the Area 1, Phase I remedial action 

from the full set of ARARS listed for the selected remedy in Appendix B of the Operable Unit 5 

Record of Decision (ROD). Section 3 describes the justification for defining the subset of ARARs 

that are provided in this appendix. 

Tables B-1, B-2 and B-3 identify the regulations that are ARARs or to be considered (TBC) criteria 

for the expected Operable Unit 5 remedial activities at the FEW, including: 1) an explanation of 

what the requirement is about, 2) identification as an ARAR or TBC, and 3) why it is an ARAR or 

TBC. Note that the requirement column in these tables provides only a summary; the regulation, 

statute, or Federal Register citation listed should be consulted for a full description of the 

. requirement. The column under the heading "ARAR/TBC" indicates the status of the regulation at 

the FEMP under the Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA). The column designated as "ktionale/Compliance" indicates the status of the ARAR for 

Operable Unit 5 and the cross-reference of how compliance with the ARAR will be achieved for this 

remedial action work plan (RAW). 

Note to reviewers: 

The appropriate set of Operable Unit 5 ARAFb are also intended to accompany the 
October 1996 submittal of the Site-Wide Excavation Plan. The ARARs presented in that 
document would support all subsequent remedial design packages. Potential variations of 
ARARs for individual design packages would be described in each subsequent work plan. 
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Site Soils Certification Sampling and Analysis 

1.0 Statement of Problem 

Page 2 of 16 

Members of Data Qualitv Obiectives (DQO) ScoDina Team 
The members of the scoping team included the manager of Soil Characterization, 
individuals with expertise in various in situ radiological methods, individuals with 
expertise in analytical methods, a field construction manager, a statistician, a risk 
assessor, and representatives from the Department of Energy - Fernald Office (DOE- 
FN). 

Concemual Model of the Site 
Contaminated soil is defined as a certification unit (CUI that has an average surface 
soil concentration of at  least one area-specific constituent of concern [ASCOC (see 
Section 5.0 of the Area 1 Phase 1 (A1 P1) Work Plan)] greater than the final 
remediation levels (FRLs). The primary source of contamination in site soils as 
defined in the Sitewide Excavation Plan (SEP) and Independent Design Work 
Packages (IDWPs) is airborne deposition from the former production area of the 
Fernald Environmental Management Plant (FEMP). The extent of soil contamination 
was estimated and published in the Operable Unit 5 Feasibility Study (FS). These 
estimates were based on kriging analysis of available uranium data for soil collected 
during the Remedial Investigation (RI) effort and from other environmental studies 
conducted at the FEMP (Fernald Environmental Management Project). Maps outlining 
contaminated soil boundaries were generated for the Operable Unit 5 FS by 
overlaying the results of the kriging analysis of uranium data with isoconcentration 
maps of the other constituents of concern (COCs) as presented in the Operable Unit 
5 RI report, and further modified by spatial analysis of maps reflecting the most 
current soil characterization data. A sequential remediation plan has been presented 
which subdivides the FEMP into seven (7) construction areas. Extensive historical 
sampling has demonstrated that in each of the seven areas only a subset of the 
ASCOCs are present, and therefore need to be evaluated in the certification process 
for the individual construction areas. The certification sampling and analysis 
program is a step-by-step sequential process of documenting that each of these 7 
construction areas or Phase areas within the construction areas have met their 
relevant FRLs established in the Operable Unit Five Record Of Decision (OU5 ROD). 

a 

ExDOsure to Soils 
The cleanup standards, or FRLs, were developed for a final site land use as an 
undeveloped park. Under this exposure scenario, receptors will be exposed to 
contaminated soils through dermal contact (nonradiological COCs) or external 
radiation (radionuclides), incidental ingestion, and inhalation of fugitive dust while 
visiting the park. Exposure to contaminated soil is expected to occur at  random 
locations within the boundaries of the FEMP and would not be limited to any single 
area. Benchmark Toxicity Values (BTVs) are also being considered in the clean up 
process’ by assessing habitat impact for individual BTVs under post-remedial 
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conditions. 

Available Resources 
Time: Certification I must be completed in time to release the areas identified in the 
respective IDWPs for construction or regrading. 
should allow sufficient time in the event additional remediation is required to 
demonstrate certification of FRLs. Certification sampling will have to be completed 
and analytical results returned prior to submission of a certification report to the 
Regulatory Agencies. 

Ideally the certification schedule 

Project Constraints: The primary constraints for certification of soil on the FEMP are 
an accelerated schedule and budget limitations. Construction areas are prioritized for 
certification sampling and analysis according to the date required for initiation of 
sequential construction activities in those areas. Remediation is scheduled to begin 
with the excavation of Area 1 Phase 1 in the Fall of 1996. Fluor Daniel-Fernald (FD- 
F) and DOE must demonstrate post-remedial compliance with the FRLs in designated 
construction areas to release the. areas for planned construction activities and 
regrading. 

2.0 ldentifv the Decision 

Decision 
Demonstrate whether the estimated average concentration of each ASCOC is at or 
below the.FRL for designated CUs at or above the agreed limits of confidence in 
areas to be certified. 

Possible Results 
1. The average concentration of ASCOCs will be below the FRLs at the given 

confidence level, and the CU will be certified as having achieved cleanup 
standards 

2. The average concentration of ASCOCs for the CU will be equal or greater 
than the FRL and additional remediation will be required prior to recertification 
of the CU or fraction thereof. 

3. The average concentration of ASCOCs for the CU cannot be demonstrated to 
be less than the FRL at a specified confidence level. Additional certification 
sampling and/or remediation will be required prior to recertification of the CU 
or fraction thereof. In this event, additional excavation and/or resampling will 
be performed as specified in the A l p 1  Work Plan. 

3.0 Inputs That Affect the Decision 

Reauired Information 
The estimated average soil concentrations and associated estimated variabilities of 
ASCOCs in individual CUs based on the analytical results of the certification 

000242 
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Analysis of certification sampling ASC Cs will be conducted at ASL B in 
accordance to methods and QA/QC standards in the FEMP Sitewide CERCLA Quality 
Assurance Project Plan [SCQ (DOE 199311. The QA/QC standards include field 
duplicate samples with 10 percent receiving a full raw-data validation 

Contaminant-SDecific Action Levels 
The cleanup levels are the FRLs published in the Operable Unit 5 ROD. BTVs that are 
being considered are published in the Operable Unit 5 Ecological Risk Assessment 
(see Table C.1-1). Currently listed are the'compounds identified as ASCOCs in areas 
identified to date. As future areas are evaluated, additional ASCOCs for 
construction areas or phased areas will be added as required. 

Methods of SamDlina and Analvsis 
Laboratory analysis for ASCOCs will be conducted at ASL B using QC/QA protocols 
specified in the SCQ. Methodologies will be evaluated prior to use to insure that 
they have the required precision and detection capabilities to evaluate whether the 
needed FRLs have been achieved. Where the technology does not exist to obtain the 
required cleanup level and also provide the required precision and confidence, the 
issue will be discussed with the Regulators. 

4.0 The Boundaries of the Situation 

SDatial Boundaries 
Domain of the Decision: The boundaries of this certification DQO are limited to 
areas that are undergoing certification, to be defined in the SEP and subsequent 
IDWPs. 

Population of Soils: Surface soil includes freshly excavated surfaces as well as 
undisturbed soils in areas undergoing certification sampling and analysis. 

Scale of Decision Makinq 
Based on pre-excavation estimated contamination levels, areas to be certified will be 
subdivided into Class I sections (not to  exceed 1 acre) Class II sections (not to 
exceed 4 acres) and homogeneous zones (not to exceed 15 acres). Both Class I and 
Class II CU sizes reflect reasonable averaging areas considering the exposure 
scenario under which the FRLs were developed and the final land use of the site. 
The use of Class I and Class II CUs provide more stringent sampling density for 
areas of demonstrated or suspected contamination. The homogeneous certification 
areas are used to demonstrate that larger relatively unimpacted areas meet the FRLs 
for the primary radiological ASCOCs and inorganics. 

TemDoral Boundaries 
Time frame: Certification sampling must be performed in time to sequentially release 
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certified areas for scheduled construction and final land use regrading activities. 
Certification sampling data must be received from the laboratory, evaluated and 
compiled, and final certification reports written, issued, and approved by the 
Regulatory Agencies prior to release of the areas for construction or regrading in 
preparation for final land use. 

Time Constraints on Sampling: The scheduling of certification must allow time for 
the collection of samples, analysis, data verification, and development of the 
certification reports. The certification report must be submitted to the regulators for 
their approval prior to the beginning of construction and/or regrading in the 
applicable work area, unless an informed decision is made to "work at risk". 

Practical Considerations: Some areas undergoing remediation are open grassland or 
will be cleared during excavation and made readily accessible. Areas may require 
preparation, such as cutting of grass or removal of undergrowth prior to surveying 
and certification sampling, thus requiring coordination with FEMP Maintenance 
personnel. Specific approaches for certifying areas of deep excavation, structures, 
waste pits , and landfillsi will be addressed in the SEP and individual IDWPs. 

5.0 Decision Rule 

Parameters of Interest 
The parameters of interest are the estimated average surface soil concentrations and 
variabilities, per CU, for ASCOCs in the Class I, Class II, and homogeneous averaging 
areas (See Table C.1-3). 
compounds identified as ASCOCs in areas identified to date. When future areas are 
evaluated, additional listing of ASCOCs will be added to this document as required. 

As previously mentioned, currently listed are the 

Action Levels 
The action levels are the soil FRLs published in the OU5 ROD (See Table C.1-3). 

Decision Rules 
If the average radiological and chemical contamination in each CU is demonstrated to  
be below the FRLs within the agreed confidence level, then the CU can be certified 
as complying with the cleanup criteria. If not, the CU will require additional 
assessment and/or remediation prior to recertification sampling. 

6.0 Limits on Decision Errors 

Ranae of Parameter Limits 
'The expected and reasonable range of ASCOC concentrations in soils undergoing 
certification sampling is from natural background (if background is  relevant) to three 
times the respective action level (post-remedial hot-spot criteria). 

TvDes of Decision Errors and Conseauenceq 
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Definition 
Decision Error 1 : This decision error occurs when the decision maker decides a CU 
is in compliance with FRLs (average below the FRL) when in reality the actual 
average is still above one or more action levels. This situation could result in an 
increased risk to human health and the environment. In addition, this type of error 
could result in regulatory fees and penalties. This decision error would be 
unfavorable. 

Decision Error 2: This decision error occurs when the decision maker decides a CU 
is contaminated (average at or above the FRL) when the CU average is actually 
below the action level(s). An error in this directions would be unfavorable from a 
cost and schedule perspective, but not as serious as decision error 1. This would 
result in added costs due to the excavation of allowable residual soils and increased 
volume of soils assigned to the OSDF. The cost of the additional excavation is 
partially offset by additional, although probably minimal, reduction in human health 
risk. The burden of proof is to  demonstrate that the CU meets the FRLs and 
therefore CUs will be designated as contaminated if, e.g., statistical analysis of 
certification data is insufficient to demonstrate successful remediation. 

True State of Nature for the Decision Errors 
The true state of nature for Decision Error 1 is that the actual average concentration 
of an ASCOC in soil is greater than the action level. The true state of nature for 
Decision Error 2 is that the actual average concentration of an ASCOC is below the 
action level. 

Null HvDothesis 
H,: The average concentration of the ASCOCs in the CU is equal to or greater than 
the action levels. 
H,: The average concentration of the ASCOCs in the CU is less than the action 
levels. 

False Positive and False Neaative Errors 
A false positive is Decision Error 1: less than or equal to  5 percent is considered the 
acceptable decision error. 
A false negative is Decision Error 2: less than or equal to  20 percent is considered 
the acceptable decision error. This was controlled through the determination of 
sample sizes (See Section 7.0, Resource Effective Design subsection.) 

7.0 Desian for Obtainina Qualitv Data 

General SamDlina and Analvsis Desian 
A spatially intensive design was developed which would gather discrete samples 
from each CU (see below). Discrete samples will be collected using a systematic 
random sampling grid in accordance to  the FEMP SCQ. Each sample will be 
collected using approved methodology as described in the Project Specific Plans 
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(PSPs) to obtain the specified quantity of soil to be obtained from each sample point. 

Each sample will be submitted to an accepted laboratory or laboratories for the 
appropriate ASL B or equivalent analysis (acceptable analytical methods are defined 
in the FEMP SCQ). The laboratory will also be provided the appropriate number and 
type of QA/QC samples based on the type of analysis and number of samples as 
defined in the SCQ. Laboratory data deliverables will include summary forms and 
raw data. A 100% review of the data will be performed by either the project data 
management team, and/or FD-F validation team or subcontracted validation team. 

Based on the analytical data, the following formula will be used to test the null 
hypothesis within each CU: 

Where: 
FRL - = remedial goal 
xi = mean of the i* CU 
Szi = sample variance of the ith CU 
n = number of samples from the ith CU. 

If the computed value (t) exceeds the critical value of a t-distribution for alpha = 
0.05 then the null hypothesis is rejected and the CU is certified as having average 
ASCOC concentrations below the applicable FRL. 

Resource Effective Desian 
The number of samples required to demonstrate statistical confidence will be 
determined based on existing variability of sample data in areas not contaminated 
above the FRLs. For example, in Area 1, Phase 1 the 12 primary and nine secondary 
ASCOC samples determined per CU (see Table C.1-3) represents the number of 
samples required to minimize decision errors in the estimate of the mean under a 
discrete sampling program. This sampling program is based on the assumptions of 
variability, maximum expected mean soil concentrations, and acceptable probabilities 
of error. For simplicity, and to assure that the ASCOCs will be adequately sampled 
to achieve acceptable confidence levels, the maximum number of samples required 
to  meet the confidence level for the primary COCs and secondary COCs will be 
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selected to achieve the desired confidence for all COCs within primary and 
secondary groups. For example, in Area 1, Phase 1, this minimum number of 
samples for secondary ASCOCs is nine per CU. The minimum number of samples for 
primary ASCOCs in Area 1, Phase 1 is 12 per CU based on the described 
assumptions. 

.Details and Assummions of the Desian 

The number of samples required to achieve statistical confidence was determined from the 
following equation: 

where 

a = probability of a o p e  Z E m r  (.05) 
p = probability of a o p e  lZ Error (.20) 

FRL = the FRL for the given analyte 
xmga = target clean-up level mean 
- 

= 75% of the FRL 
S, = standard deviation estimatedfrom Clem Areas 

The target clean-up level during precertification is 75 percent of the FRL. At this target 
clean-up level the maximum expected value (average level) would be no greater than 75% 
of the FRL. As a conservative estimate we chose to use 75% of the FRL as the target 
clean-up level mean. 

An estimate of the variability for post-remedial conditions was based on estimates 
calculated from existing data in “clean areas”. The concept was that the variability 
demonstrated in unimpacted areas would be similar to post-remedial conditions in 
impacted areas as well. The procedure used to estimate the clear area variability is as 
follows: 

1. The site was divided into 100 ft. by 100 ft. blocks. This was accomplished by 
simply dividing the Northing and Easting coordinate by 100 since these coordinates 
are presented in feet. 
Block averages were calculated for each 100x100 block. 2. 

3. Blocks were then categorized as either impacted (average greater than or equal to 
the FRL) or unimpacted (average less than the FRL). 
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4. 

5. 

6. 

All sample locations that were located in a impacted blocks were then eliminated 
from consideration. 
The final screening removed any sample that was in excess of three times the FRL 
since these sample values would immediately trigger a localized remedial effort. 
From the data remaining (unimpacted' areas), the variability used in the calculations 
was calculated. 

Using this methodology we hoped to  best develop an estimate of post-remedial variability. 
Under these assumptions and methods the estimated sample sizes are 12 for. primary 
COCs and nine for secondary COCs. Table C.1-3 provides the calculated sample sizes and 
estimated standard deviations used in the calculations. 
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Certification Sampling and Analysis 

Certification Sampling Analysis 

(Put an X in the appropriate selection.) 

RI 0 FS 0 RD 0 RAM RJ 0 OTHER 

l.C. DO0 No.: SL-023 DQO Reference No.: N/A 
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2. Media Characterization: (Put an X in the appropriate selection.) 

Air 0 Biological 0 Groundwater Sediment 0 Soil H 
Waste 0 Wastewater 0 Surface water 0 Other (specify) 

(Put an X in the appropriate Analytical 
Support Level selection(s1 beside each applicable Data Use.) 

Site Characterization Risk Assessment 
A O  B H c O D O E O .  A D  B o  C o  D o  EO 
Evaluation of Alternatives 

A n  B U C O D O E O  

En ineering Desi n 
A $  B O  Cb D o  En 

Monitorin durin remediation activities Other 

A D  , $ C $ D ~ E O  A n  B O  Co D o  EO 

Area 1 Phase 1 Remedial Action Work Plan (RAWP), Applicable or Relevant 
and Appropriate Requirements (ARARs) and Operable Unit 5 Record of Decision 
(ROD) 

Confirmation that excavation activities have remediated the site to below 
the Final Remediation Level (FRL) for area-specific constituents.of concern. 
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The OU2 and OU5 RODs have identified areas at the FEMP that require soil 
remediation activities. The RODs specify that the soils in these areas will be 
demonstrated to  be below the FRLs. Certification will be necessaw for areas of the 
site with soils that have been remediated to  demonstrate that the residual soils do 
not contain contamination exceeding these levels at a specified confidence level. 

6.A. 

6.8. 

Data Types with appropriate Analytical Support Level Equipment Selection and SCQ 
Reference: (Place an "X" to  the right of the appropriate box or boxes selecting the 
type of  analysis or analyses required. Then select the type of equipment to  perform 
the analysis i f  appropriate. Please include a reference to the SCQ Section.) 

1. pH 0 2. Uranium M* 3. BTX 0 
Temperature 0 Full Radiologicalbd* TPH 0 
Specific Conductance 0 Metals Oil/Grease 0 
Dissolved Oxygen 0 Cyanide 0 
Tec hnet i um-99 0 Silica 0 

4. Cations 0 5. VOA 0 6. Other (specify) 

Anions BNA la* 

TCLP PCB El* * 
TOC 0 Pesticides la* * 

CEC 
COD Total Uranium 

* *  See Attached List. NOTE: other ASCOCs may be added 
as future areas are evaluated. 

Equipment Selection and SCQ Reference: 

Equipment Selection Refer to  SCQ Section 

ASL A SCQ Section: 

ASL B Per. SCO SCQ Section: APP. G , Table 1 

ASL C SCQ Section: 

ASL D SCQ Section: 

ASL E SCQ Section: 
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. . . . . . . . . (Put an X in the appropriate selection.) 

Biased 0 C o m p o s i t e 0  Environmental 0 Grab Grid 0 
Intrusive Non-Intrusive Phased 0 Source 0 
DQO Number: SL-023 

The DQO is being established prior to completion of 
the work plan. 

Background samples: Area 1 Phase 1 Remedial Action Work Plan 

Sample Collection Reference: ASTM D420-87, D4448-85a, D4700-9 1 , D5299-92 

...... ... .. 

(Place an "X" in the appropriate selection box.) 

Trip Blanks 

Field Blanks 

Equipment Rinsate Sal 

Preservative Blanks 

0 Container Blanks 0 a* * Duplicate Samples a 
nptes I** Split Samples m*** 

0 Performance Evaluation Samples 

Other (specify) * *  Rinsates of the casings will be analyzed for metals and other 
applicable analytes of concern to  prequalify the casings as not containing 
contaminant levels that w'ould impact the levels of concern. Field blanks and 
rinsates are not applicable to this type of sampling analysis. * * Split samples will 
be collected where required to meet Ohio EPA (OEPA) and/or DOE-EML requirements. 

Method Blank 
Matrix Spike 

El Matrix Duplicate/Replicate !a 
Ell Surrogate Spikes a 

Other (specify) 
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'9!: .: 
.::::: ....:....... .: ....... ..... . . . ... . 
O&e@ Please provide any other germane information that may impact the data 

..._..I. ............-:.-...I 

quality or gathering of this particular objective, task or data use. 

In-situ soil sampling methods will be used to identify area boundaries of soil 
containing COCs above the FRL and selected for further remediation. 

Sample density will be dependent upon the class of certification unit for an area. 
Proposed certification units will be identified in Project Specific Plans for each area. 
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TABLE C.1-1 
SUMMARY OF AREA SPECIFIC CONSTITUENTS OF CONCERN IN AREA 1 PHASE 1 

Constituent of Concern Figure Reference Driver 
Primarv COCs 
Uranium, total E- 1 FRL, BTV" 
Radium-226 E-2 FRL 
Radium-228 E-3 FRL 
Thorium-228 E-4 FRL 
Thorium -232 E-5 FRL 
Secondary COCs 
Arsenic E-13 FRL 
Thorium-230 E-12 FRL 
Aroclor-1260 E-17 FRL 
Beryllium E-14 . FRL 
Cesium-137 E-6 FRL 
Molybdenum E-53 FRL* 
BTV COCs 
Aluminum E-4 1 BTVb 

No site exceedences noted, therefore is a BTV concern only. 

"FRL, BTV - The ASCOC has a FRL and BTV, the FRLs will drive remediation and 
necessitate certification. BTVs will be evaluated for habitat impact 
evaluation. 

suite for data acquisition. The BTVs will not drive remediation in Area 1 Phase 1 
bBTV - The ASCOC does not have a corresponding FRL, but will be included in the analytical 
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Classification Justification for Designation Scale 

Class I Areas representing pre-remediation known or suspected 
ASCOC contamination 

Class II Areas representing inconsistent radiological 400 x 400 foot 

200 x 200 foot 

contamination 

Homogenous 
Zones COC only) and areas of inconsistent contamination 15 acres 

Areas which are not considered contaminated (primary 

(metals only). 

Not to  exceed 

NOTE: Modification to dimensions of CUs will be necessary in some instances to  "fit" 
irregularities of areas undergoing certification. These modifications will be specified in the 
individual IDWPs for approval. 

800254 
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TABLE C.1-3 
MARY OF ESTIMATE OF NUMBER OF SAMPLES PER CERTIFICATION UNIT IN AREA 1 PHASE 1 TO 

ACHIEVE ACCEPTABLE CONFIDENCE LEVELS 

FRL Number of Standard Maximum Number of 
Samples Used in Deviation Expected Average Samples 

Model Soil Concentration Required 

ASCOC 

after Excavation 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Beryllium 
Lead 
Cesium-137 
Radium-226 
Radium-228 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 

0.13 mg/Kg 
0.13 mg/Kg 
12 mg/Kg 
1.5 mg/Kg 

400 mg/Kg 
1.4 mg/Kg 
1.7 pCi/g 
1.8 pCi/g 
30 pCi/g 
1.7 pCi/g 

280 pCi/g 
1.5 pCi/g 

1036 
64 1 
983 
999 
1149 
2595 
2224 
1508 
1511 
1514 
2034 
2258 

0.034 
0.035 
3.475 
0.397 

43.478 
0.381 
0.574 
0.441 
3.153 
0.47 1 
29.472 
0.503 

0.098 
0.098 
9.00 
1.12 
300 
1.05 
1.28 
1.35 
22.5 
1.28 
210 
1.12 

Uranium, Total 82 mg/Kg 421 1 23.166 50.0 ’ 

5 
8 
9 
7 
2 
8 
12 
6 
2 
8 
2 .  
12 
9 

Uranium level is based on As Low As Reasonably Achievable (ALARA) goals. 75% of the FRL for 
uranium is 6 1 .5mg/Kg Utota, 

1 

Assumptions: 
- Estimated average soil concentration after excavation is 75 percent of the FRL. 
- Alpha = 0.05, beta = 0.2 

c 
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1 .o Statement of Problem 

Members of Data Qua litv Obiect ives (DQO) SCOD ina Team 

The members of the scoping team included the manager of Soil Engineering, 
individuals with expertise in various in-situ radiological methods, individuals with 
expertise in analytical methods, field construction manager, a statistician, a risk 
assessor, and a representativek) from the Department of Energy - Ferna1.d Office 
(DOE-FN). 

ConceDtual Model of the Site 

Contamination is defined as an average soil concentration of an area-specific 
constituent(s) of concern (ASCOCs) in a certification unit (CUI greater than the final 
remediation levels (FRLs). Additionally, soil can be identified as exceeding the waste . 

acceptance criteria (WAC). The source of contamination in peripheral or boundary 
areas is primarily from airborne deposition from the former production area of the 
FEMP. The extent of soil contamination was estimated and published in the 
Operable Unit 5 Feasibility Study (FS). These estimates were based on kriging 
analysis' of available uranium data for soil collected during the Remedial Investigation 
(RI) effort and from other environmental studies conducted at the FEMP. Maps 
outlining contaminated soil boundaries were generated for the Operable Unit 5 FS by 
overlaying the results of the kriging analysis of uranium data with isoconcentration 
maps of the other constituents of concern (COCs) as presented in the Operable Unit 
5 RI report, then comparing this with spatial maps of recently acquired data. 

ExDosure to So ils 

The cleanup standards, or FRLs, were developed for a final site land use as an 
undeveloped park. Under this exposure scenario, receptors will be exposed to 
contaminated soils through direct radiation, dermal contact, incidental ingestion, and 
inhalation of fugitive dust of both radiological and non-radiological COCs. 

Available Resources 

Time: Precertification for areas scheduled for remediation must be accomplished by 
the field team of samplers and real-time instrumentation operators before and during 
the process of excavation to provide the required information in a timely manner to 
support the certification effort (see Appendix C-1). 

Project Constraints: FEMP remediation activities are under severe time and budget 
constraints to  comply with construction and excavation scheduling. Precertification 
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sampling and analytical testing must be performed with existing manpower and 
instrumentation to support the remediation schedule. Remediation, certification, and 
regrading of the site to meet final land use commitments is dependent on successful 
completion of this work. 

Summarv o f Contamination Problem 

Site remediation commencing with the Area 1, Phase I is scheduled for excavation 
beginning in summer of 1996 in support of the construction of the On-Site Disposal 
Facility (OSDF), the relocated North Access Road, and rail yard. FERMCO and DOE 
require an accurate assessment of excavation effectiveness so they can accurately 
characterize the surface soil remaining after excavation efforts. The soil will be 
classified as clean (meeting the FRLs), contaminated (exceeding the FRLs) or 
unacceptable for disposal in the OSDF (exceeding WAC without additional 
treatment). Existing data indicates a small zone of above-WAC material in Area D of 
Area 1, Phase I and other areas on site. Identification and delineation of this soil are 
priorities for precertification. 

ldentifv the Decision 

Decision 

Four decision processes will be reached as a result of precertification sampling and 
analytical testing. Those decision processes are as follows: 

1. Identify WAC for uranium only to  support removal and off-site 
disposition prior to remediation. 

2. Verify excavation design prior to remediation by developing 
isoconcentration gradient maps of the primary constituents 
using data output from Sodium Iodide (Nal) detectors (mounted 
on RTRAK vehicle) and strategic High Purity Germanium 
detector (HPGe) readings, and for secondary constituents by 
field, quick turnaround, or conventional laboratory methods. 

3. Identify levels exceeding FRLs in adjacent upgradient areas to 
assess need for water runon controls such as diversion 
ditching. 

4. Provide assurance that postremedial and unexcavated areas are 
prepared for certification by: 

. Achievement of 75 percent of the FRLs of area-specific 
COCs (ASCOCs) in areas to be certified. This is known 
as the "target level" and represents the concentration of 
a COC that is assumed to be present in soil under post- 



P ' L -  514 

DO0 # SL-024, Rev. 2 
Effective Date: 1 1 /07/96 

Page 4 of 17 

remedial conditions. 

0 Detection, definition, and explanation of irregularities or 
unexplained anomalies in the surface soil contamination 
pattern. 

0 "Hot Spot" identification at three times the FRLs of the 
primary COCs, which is a not to  exceed level for the 
'RTRAK and HPGe 12 m2 read areas. 

* 

0 Discrete sampling and analytical testing, where 
necessary, to  confirm the real-time readings of 
radionuclide concentrations in the soil. 

Possible Results 

1. Soil exceeds the WAC and must be defined and excavated to a defined 
threshold limit of confidence and stored for eventual off-site disposition. 

2. Soil does not exceed the WAC threshold but is contaminated above the 
FRLW with one or more area-specific contaminants of concern (ASCOCs). 
Soil identified as such must then be integrated into remediation plans for 
excavation, stockpiling, and eventual disposal in the OSDF. 

3. Upgradient areas are contaminated above the FRL(s) with one or more 
ASCOCs, and a decision is made to construct or augment engineering 
structures to divert potentially contaminated runon away from remediated 
area(s1 until upgradient remediation can be performed. 

4. One or more read areas is flagged as being a "hot spot" and this area is 
further delineated and removed prior to certification. 

5. The target levels of 75 percent of the FRL(s) are achieved, which is the 
condition necessary to successfully conduct certification testing, and the 
surveyed area is considered prepared for certification testing. 

3.0 ldentifv InDm That A ffect the Decision 

Reauired In formional  lnout 

Estimates of average surface soil concentration and estimates of variance for each 
ASCOC in areas undergoing remediation will be obtained from precertification 
analytical methods. 
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Source of Informational InDut 

Precertification sampling for gamma discernible radiological COCs will involve 
. readings from mobile 'and stationary in situ equipment. Non-gamma discernible 

constituents will be analyzed from discrete soil samples employing field 
instrumentation such as the x-ray fluorescence (XRF) and/or test kits, quick 
turnaround laboratory methods, or conventional laboratory analysis. 

Contaminant-Soecific Action Levels 

The FRLs, WAC, and as low as reasonably achievable (ALARAI levels are published 
in the Operable Unit 5 Record of Decision [ROD (see Table C-111. The FRLs were 
developed to account for health risks, cross media impact, background 
concentrations, and applicable or relevant and appropriate requirements (ARARs) and 
represent not-to-be exceeded contaminant-specific average soil concentrations. 
Benchmark toxicity value (BTV) levels were established in the Operable Unit 5 FS and 
are also in Table C-1 . BTVs are considered to represent concentrations or levels that 
are protective of ecological receptors for specified constituents, and will represent 
the FRL for those specified constituents, being the more restrictive requirement. 

In the Operable Unit 5 ROD, an ALARA commitment of 50 parts per million (ppm) for 
total uranium was specified; This value will be used as a target level for 
precertification of total uranium. The ALARA level is more conservative than the 
'target level of 62 ppm (which is 75 percent of the total uranium FRL of 82 ppm). 

Methods o f Samdina and Analvsis 

Whenever possible, the most cost-effective practical field instrumentation and 
analytical methods will be employed to meet the needs of precertification. A mobile 
Nal RTRAK system will be utilized for complete semiquantitative coverage of the 
areas of concern, and additional quantitative information will be obtained from 
strategic stationary readings from HPGe systems. Analysis and data management 
for the Nal and HPGe systems will be conducted at ASL E. The RTRAK will be 
utilized to  establish general radiological concentration isolines and detect hot spots. 
The HPGe gamma detectors will be used when more refined supporting quantitative 
resolution is required. Daily source checks will be conducted as directed in the 
systems' operational procedure. Sample data will be reviewed at least daily by Field 
Supervisor for the sampling. 

Laboratory analysis for non-gamma discernible radiological, inorganic, and organic . 
COCs from discrete soil samples will be conducted at analytical support level (ASL) 
A/B using field methods or quick turn-around lab methods if field methods are not 
available for a given COC. Field immunoassay test kits will be used when 
appropriate to test for constituents such as polychlorinated biphenyls (PCBs) and 
polynuclear aromatic hydrocarbons (PAHs). 
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SDatial Boundaries 

Domain of the Decision: The boundaries of precertification sampling are limited to 
surface soils in the designated certification zones and adjacent areas as designated 
in the individual work plans. 

Population of Soils: The soils affected are surface soils (to a nominal depth of 6 
inches), which include freshly excavated surfaces and undisturbed soils associated 
with work areas or certification units (CUs) as designated in the individual work 
plans. 

Scale of Decision Making 

Based on considerations of the final certification units and output from the COC 
evaluation process which retains or eliminates COCs for a specific area, the areas 
undergoing excavation will be evaluated as to whether the CU is prepared for 
certification in the same units that are planned during the certification sampling. 
Adjacent areas will be qualitatively assessed for runon threat. For Class I 
certification areas, the precertification units (CUs) will be 200 by 200 foot areas for 
each retained ASCOC. For Class II certification areas, the CUs will be 400 by 400 
foot areas for each retained ASCOC. Homogenous zones will not exceed 15 acres in 
area for each retained ASCOC. 

TemDoral Boundaries 

Time frame: Precertification sampling efforts must be conducted both before and 
during initial excavation, and analytical results must be returned in time for the 
information to be useful within the current remediation schedule. 

Time Constraints on Sampling: The scheduling of precertification sampling is closely 
associated with the excavation schedule. Sampling should be performed before and 
during excavation while not interfering with or delaying planned construction work. 

Practical Considerations: In situ gamma spectrometry measurements cannot be 
made during snow coverage, saturated soil conditions, or during and immediately 
after precipitation. Field analytical methods should also be limited to unsaturated 
soils. Most areas of concern are flat open terrain and readily accessible. Some 
areas may require preparation, such as cutting of grass or removal of undergrowth, 
fencing and other obstacles. In situ measurements will require coordination with 
appropriate maintenance personnel for site preparation. Physical and environmental 
parameters will be recorded and assessed during data collection. 
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5.0 DeveloD a Loofc State ment 

Parameters of Interea 

The precertification units on the FEMP are based on the certification unit (CUI 
designations. The average surface soil concentration of ASCOCs in these CUs is the 
parameter of interest. 

Precertification Taraet Levels 

The target level is 75 percent of the FRL or BTV action levels for each ASCOC (see 
Table 7-1 in the Area 1, Phase I Work Plan). This target level of 75 percent is based 
on statistical assessment of data variability and viable sample sizes used to develop 
the final certification criteria in Area 1, Phase I with a given level of confidence. 

Decision Rules 

If radiological contamination above the uranium,' thorium, and radium FRLs in any 12,' 
square meter (m2) area is identified by the RTRAK, the area will be subjected to more 
quantitative analysis using the HPGe system and will be further excavated i f  the 
estimated concentrations exceed the action levels for the primary radionuclide 
ASCOCs. 

If the average concentration of secondary ASCOCs in surface soil within a CU is 
greater than the action level the field manager will initiate one of the following: 

0 Decide that the ASCOC presence is not a concern and the material can be left  
in place without violating the FRL criteria or jeopardizing certification. This 
decision may be supported with the collection of additional random or biased 
samples. 

0 Perform sampling to delineate the contamination and refine additional removal 
efforts to be performed prior to resampling the area under precertification. 

0 Remove an additional quantity of surface soil from the impacted area or 
areas, designate for disposal in the OSDF or off-site disposal, and resample 
and analyze under precertification. 

6.0 Establish Constraints on the Uncertaintv of the Decision 

Ranae of Parameter Limits 

The range of soil concentrations anticipated after excavation of the top 6 inches of 
soil in peripheral areas for one or more ASCOCs will be from background (natural 
concentrations or zero depending on ASCOC), to greater than the maximum 
subsurface value indicated in the 'RI database. 
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TvDes o f Decision Errors and Co nseaue nces 

Definition 

Decision Error 1: This decision error occurs when the decision maker decides a CU 
has been adequately remediated for certification when the average soil concentration 
in a CU is still above one or more FRLs, WAC, or upgradient areas pose a potential 
runon.threat. If the CU fails certification due to  this decision error: 

0 I f  upgradient areas above the FRLs remain undetected appropriate surface 
water engineering controls may not be installed, and runon may pose a threat 
of recontaminating excavated areas. 

0 If a CU fails certification sampling and analytical testing, remobilitation and 
further excavation, precertification, and certification sampling would be 
necessary. 

Decision Error 2: This 'decision error occurs when the decision maker continues 
excavation or directs soils t o  the OSDF when they are actually below the FRLs, when 
he/she directs materials off-site if they are below the WAC; or when he/she directs 
that unnecessary engineering controls be built to prevent runon. This would result in 
added costs due to the excavation of clean soils, increased volume in the OSDF or 
off-site facilities, or unnecessary construction of engineering controls. This is not as 
severe as Decision Error 1. The addition of clean soil to the OSDF would result in 
further reduction, although minimally, to  human health risk in the remediated areas. 

Decision Error 1 would be the more severe error. 

True State o f Nature for the Decision Errors 

The true state of nature for Decision Error 1 is that the actual concentration of 
ASCOCs are greater than their FRLs or WAC. The true state of nature for Decision 
Error 2 is that the true concentrations of ASCOCs are below their FRLs or WAC. 

Null HvDothesiS 

H,: Mean surface soil concentration in the CU is greater than the action level. 
H,: Mean surface soil concentration in the CU is less than or equal t o  the action 
level. 

7.0 ODtimize a Desian for Obta inina Qualitv Data 

The areas that have been excavated will be sampled under precertification sampling 
according to  the final configuration of the certification sampling plan. 
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Gamma D iscernible ASCOCs 

As a result of precertification, radiological information will be generated by two 
complimentary gamma detection methods employed to characterize the 
concentration of primary radiological ASCOCs in remediated areas in preparation for 
certification. The two methods will consist of the mobile sodium iodide (Nal) 
detection system currently mounted on the RTRAK which will provide 
semiquantitative activities of uranium, thorium, and radium, and the high purity 
germanium (HPGe) systems that will provide stationary readings and quantitative 
measurements of all gamma discernible radiological COCs. The Nal and HPGe 
systems will be employed during precertification sampling and analysis in the 
following manner. 

Sodium Iodide (Nal) Svste m 

The Nal system currently mounted on the RTRAK will be used to cover 100 percent 
of an area to detect uranium levels above WAC and detect hot spots. The Nal 
detector(s) coupled to a multichannel analyzer (MCA) and software is calibrated to  
detect uranium, thorium, and radium. The system will be used in a roving mode at a 
nominal speed of .2 miles per hour (mph) and minimum count times of 2 seconds. At 
this speed and count time, a gamma reading will be made and recorded every 12 m2. 
The mobile system will be electronically coupled with a global positioning satellite 
(GPS) rover and base unit to record the location of every reading. Counting and 
positioning information will be recorded continuously on a field personal computer 
(PC) and stored on disk or hard drive for future downloading on the site soil database 
and Geographic Information System (GIs) system. 

Prior to excavation, the RTRAK will cover areas determined to be at risk of exceeding 
the WAC for total uranium. This material will be excavated and stored for off-site 
disposal. Adjacent areas will be assessed for threat of runon. After excavation of 
the stipulated 6 inches has been performed on the areas specified to  support 
construction or remediation of contamination, the RTRAK will cover all excavated 
and unexcavated areas with an interlocking pattern of readings. A detection three 
times the FRL for uranium, thorium, or radium will be identified and recorded as a hot 
spot. Information from the Nal/GPS system will be recorded on the PC and 
transferred to the Unix system through the local area network on a regular (at least 
daily) basis. The information will then be plotted on the FEMP GIS system and 
isolines and hot spots identified for review the next day. The RTRAK system will 
provide complete coverage of the area. With the output, isolines of "relative" 
contamination can be developed and hot spot locations identified. 

In Situ HPGe Detectors 

The HPGe system(s) will be used in conjunction with the Nal system to quantify 
concentrations of uranium potentially in excess of WAC, and the isolines and hot 
spots will be plotted on the GIs. Based on the appearance of the mapped 
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radiological contours and the discretion of the field manager and/or project manager, 
HPGe readings will be obtained from hot spots, concentrations exceeding WAC, and 
isolines within the individual CUs, in accordance with methods and protocol 

. described in procedures and the FEMP SCQ. The number of HPGe reading.s will vary 
from CU to CU based on the Nal results and management input, but an average of 
six HPGe readings per CU is anticipated in Area 1, Phase I precertification. HPGe 
readings will be downloaded nightly to the FEMP network for review and evaluation. 
All quality assurance/quality control (QA/QC) will follow site procedural 
requirements. These requirements will eventually be added to the FEMP SCQ. 

Radioloaical Soil SamDlinq 

The project manager may determine that physical radiological soil sampling and 
laboratory analysis is necessary to support insitu measurements in some instances. 
Criteria for obtaining physical samples will be specified in the ,Project Specific Plan 
directing collection of sufficient samples of appropriate data quality to satisfy the 
decision criteria. The minimum data quality acceptable for this purpose will be ASL 
B. Archiving of samples may be necessary. All sampling activities will meet 
requirements as outlined in the FEMP SCQ. The project team will evaluate'the data 
to ensure it is acceptable from the standpoints of historical and internal consistency. 

Non-Gamma Discernible ASCOCs 

Some ASCOCs retained for evaluation and certification will not be detected by the 
Nal or HPGe in-situ gamma instrumentation. Testing for these ASCOCs will be 
completed during precertification using available field or quick turnaround methods 
with the required resolution. The analytical methods used for this process will have 
an optimal turnaround of no more than 24 hours from sample delivery to ieporting, 
so information obtained can be utilized to direct field crews. 

Certification units that have been identified for these ASCOCs will be sampled after 
the excavation has been performed by obtaining four core samples to a depth of 6 
inches. One sample should be obtairred from the center of each quadrant of the CU. 
If the field manager has concerns about a particular area, he/she will have the 
flexibility to  collect biased samples. Sample collection and analysis will follow the 
FEMP SCQ protocol. QA/QC will meet all SCQ requirements. 

Determinina Averaae Le vel 

The average of the in situ measurements made during precertification will be 
compared to  the target level of each gamma discernable radiological COC. The 
average of COC concentrations obtained from discrete samples collected for non- 
radiological COCs during precertification will also be compared to their respective 
target levels. If the average of the samples for an ASCOC in the CU is greater than 
the target levels, the remediation manager may take one of the following three 
actions: 
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0 Decide that the ASCOC presence is not a concern and the material can 
be lef t  in place without violating the FRL, BTV, or WAC, or 
jeopardizing certification. This decision may be supported with the 
collection of additional biased samples. 

0 Perform sampling to delineate the contamination and to refine 
additional removal efforts to  be performed prior to  resampling the area 
under precertification. 

0 Remove necessary additional surface soil from the impacted area or 
areas and resample as per precertification protocol. 



DO0 # SL-024, Rev. 2 
Effective Date: 1 1 /07/96 

' c \. - 514 
Page 12 of 17 

Data Quality Objectives . 

Area 1 ,  Phase I 
Precertification Sampling and Analysis 

Pre-Certification Sampling Analysis 

(Put an X in the appropriate selection.) 

RIO FSO RDO RAM RJO OTHER 

l.C. DQO No.: SL-024 DQO Reference No.: N/A 

2. Media Characterization: (Put an X in the appropriate selection.) 

Air Biological 0 Groundwater Sediment 0 S o i l H  

Waste 17 Wastewater Surface' water 0 Other (specify) 

(Put an X in the appropriate Analytical 
Support Level selection(s1 beside each applicable Data Use.) 

Site Characterization 
A H  B H  C o  D m  E M  

Evaluation of Alternatives 
A n  B o  C m  0 0  EO 

Risk Assessment 
A n  B U C U D O E U  

En ineerin Desi n 
A b B b C b D U E O  

Monitorin durin remediation activities Other. 
A n  Bb C $  D OEO A n  B O  C o  D o  E n  

.. . . . . . . . . . . . . . . .  Area 1 Phase 1 Remedial Action Work Plan (RAWP), Applicable or Relevant 
and Appropriate Requiremnts (ARARs) and Operable Unit 5 Record of Decision (ROD) 

;4i#z &&$& T~ verify excavation design prior to remediation 01 confirm that ..................................... 
excavation activities have remediated the site to below the FRL for ASCOCs. 
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The OU2 and OU5 RODs have identified areas at the FEMP that require remediation 
activities. The RODs specify that the soils in these areas will be clean and 
demonstrated to be below the FRLs. Pre-Certification will be necessary for areas of the 
site with soils that are scheduled for remediation or excavation, and placement in the 
OSDF; areas that have been excavated; and'adjacent reas which could affect the 
remediated or excavated site. 

type of analysis or analyses required. Then select the type of equipment to  perform 
the analysis if appropriate. Please include a reference to  the SCQ Section.) 

1. pH 0 2. Uranium 3. BTX 0 
Temperature 0 Full Radio log ia TPH cl 

Tech n i t i u m-9 9 Silica 0 
Specific Conductance 0 Metals Oil/Grease 0 
Dissolved Oxygen 0 Cyanide 0 

4. Cations 0 5. VOA 0 6. Other (specify) 

Anions 0 ABN 0 See C-2 
TOC 0 Pesticides 0 

E l  0 PCB 
n 

TCLP 
CEC 
COD 

Equipment Selection 

ASL A Field Test Kits. XR F Detecto r 

ASLB ICP SCQ Section: APP. G . Table 1 

ASL C SCQ Section: 

ASL D SCQ Section: 

Refer to  SCQ Section 

SCQ Section: 

ASL E Nal Detecto r. HPGe Detecto r SCQ Section: 
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(Put an X in the appropriate selection.) 

Biased Composite Environmental 0 Grab .Grid 0 
Intrusive 1 Non-intrusive ' Phased 0 S o u r c e 0  

DQO Number: SL-024 
... . .  . .. .... 

The DO0 is being established prior to  completion of 
the work plan. 

Background samples: Area 1 Phase 1 Remedial Action Work Plan 

Sample Collection Reference: ASTM D420-87, D4448-85a, D4700-9 1, D5299-92 

8 .A, 

8.B. 

(Place an "X" in the appropriate selection box.) 

F 

Trip Blanks 0 Container Blanks 

Field Blanks Q Duplicate Samples 
Equipment Rinsate Samples El Split Samples 
Preservative Blanks 0 Performance EvaluationSamples 

Other (specify) 

Method Blank 
Matrix Spike 

Matrix Duplicate/Replicate 
til Surrogate Spikes 

0 
txl 0 

0 
0 

Other (specify) 
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..... .$ .......... ..............., 
........................... OtheEi Please provide any other germane information that may impact the data 
quality or gathering of this particular objective, task or data use. 

. In-situ soil sampling methods will be used to identify area boundaries of soil 
containing COCs above the FRL and selected for further remediation. 

Sample density will be dependent upon the c1as.s of certification unit for an area. 
Proposed certification units will be identified in Project Specific Plans for each area. 
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Constituent of Concern Driver Constituent of Concern Driver 

Uranium, total 

Radium-226 

Radium-228 

Aluminum' 

Antimony 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benzo(a)anthracene 

Bento(a)pyrene 

Benzo(g,h,i)perylene" 

Benzo(b)f luoranthene 

Benzo( k)fluoranthene 

Beryllium 

Cadmium 

Carbazole 

Cesium-137 

. Chrysene 

Dibenzo(a, hlanthracene 

1,l -dichloroethene 

Primarv COCs 

FRL, BTV" Thorium-228 

F R L ~  Thorium-232 

FRL 

Secondarv COCs 

BTV Dieldrin 

BTV Heptachlorodi benzo-p- 
dioxin 

FRL Indeno(1,2,3-cd)pyrene 

FRL Lead 

FRL Lead-210 

BTV, FRL Manganese 

BTV, FRL Molybdenum 

BTV Neptunium-237 

BTV, FRL Octachlorodibenzo-p-dioxin 

BTV Plutonium-238 

FRL Silver 

BTV Strontium-90 

FRL Technetium-99 

FRL Tetrachloroethene 

B T V ~  Thorium-230 

BTV, FRL" Trichloroethene 

FRL Zinc 

FRL 

FRL 

FRL 

FRL 

BTV, FRL 

BTV, FRL 

FR L 

BTV, FRL 

BTV" 

FRL 

FRL 

FRL 

BTV 

FRL 

FRL 

FRL 

FRL 

FRL 

BTV 

* No site exceedences noted, therefore is a BTV concern only. 
a FRL, BTV - The COC is a concern both to FRL and BTV, however, the FRL is the primary 

remediation driver. 
FRL - The COC is a concern only to  FRL and the FRL is the primary remediation driver. 
Aluminum and benzo(g,h,i)perlyene do not have published FRLs. 
BTV - The COC is a concern only to  BTV and the BTV is the primary remediation driver. 
BTV, FRL - The COC is a concern both to FRL and BTV, however, the BTV is the primary 
remediation driver. 
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TABLE C-2 
SUMMARY OF AREA 1, PHASE I CONSTITUENTS OF CONCERN 

Analytical Suites Area 1, Phase I Certification Level (FRL 
Contaminants of Concern or BTV) 

Primaw COCs 

Gamma discernable radiological Total uranium 82 mg/kg FRL 

Radium-226 1.7 pCi/g FRL 

Radium-228 1.8 pCi/g FRL 

Secondarv COCs 

Radiological COCs 

Metals 

Thorium-228 

Thorium-232 

Cesium-1 37 

Thorium-230 

Aluminum 

Arsenic 

Beryllium 

Lead 

Manganese 

Molybdenum 

1.7 pCi/g FRL . 

1.5 pCi/g FRL 

1.4 pCi/g FRL 

280 pCilg FRL 

16,100 mg/kg BG’ 

12 mg/kg FRL 

1.5 mg/kg FRL 

200 mg/kg BTV 

1500 mg/kg BTV 

10 mg/kg BTV 

Polychlorinated biphenyl Aroclor-1260 0.13 mg/kg FRL 

Polynuclear aromatic Benzo(a1anthracene 1 mg/kg BTV 
hydrocarbonsb 

Benzo (a) pyrene 1 mg/kg BN 

6enzola)fluoranthene 1 mglkg BN 

Benzo(g, h,i)perlyene 1 mg/kg B N  . 

Dibenzo(a, hlanthracene 0.088 mg/kg BTV 

Indene( 1,2,3-cd)pyrene 1 mg/kg BTV 

a As used in the development of the FRLs, aluminum defaults to the 95* percentile of 
background. The BTV for aluminum is 10,103 mg/kg. The 95* percentile of subsurface 
background is used to closer reflect residual’ soil. 
PAHs are certified to the B N s .  However, the identification of certification areas is based on soil 
contamination in excess of the FRLs [i.e., benzo(a)pyrene FRL is 2 mglkgl. 
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Data Quality Objectives 
Site Soils In-situ 

Comparability Study 

1 .o Statement of Problem 

The DQO team consists of a project lead, a field lead, a statistician, a lead 
radiological chemist, a geologist/site cell representative for WAC attainment issues, a 
sampling supervisor, a nondestructive assay supervisor, a data management lead, a 
gamma spectroscopy expert, and a representative from the DOE Environmental 
Measurements Lab. 

The use of in-situ devices for measuring isotopic uranium, radium and thorium is 
desired in order to optimize time and resources during soil characterization. The 
Soils Remediation Project (SRP) requires a controlled study of the potential 
application for certification testing of in-situ analyses consisting of a combination of 
in-situ high purity germanium (HPGe) detectors, a mobile sodium iodide system (R- . 

TRAK, and a field densitometer for information on soil density and percent moisture. 
The study needs to determine the accuracy and repeatability of the systems in actual 
field conditions. Additionally, soil type, soil temperature and vegetation information 
will be gathered. This study will determine if certification decisions at the 
Certification Unit (CUI level can be made that meet the sensitivity and precision 
requirements of the site; ultimately an assessment will be made i f  certification 
decisions are comparable when based on in-situ measurements compared to 
decisions based on laboratory analyses. 

, 

This study needs to complete field data collection and the statistical analysis in time 
for submission of the comparability study report to U.S. EPA by March 1997, and a 
certification report to  U.S. EPA. by April 1997. The study of in-situ methodologies 
is necessary prior to submission of subsequent certification plans that incorporate 
the full use of these systems. Confidence with the in-situ methodologies is required 
to support technical justification for their use, resulting in acceptance and confidence 
by stakeholders and regulators. 

2.0 Identifit the Decisioq 

The primary decision to be made from results of this study is whether the in-situ 
measurement systems can be used for certification on a CU by CU basis; The Study 
must bespecific and detailed enough such that decisions can be made on the 
applicability of this technology to prospective future certification and/or classification 
studies on site soils for radiological analyses. 
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The radiological constituents of concern at the FEMP are the primary radiological 
contaminants: isotopic uranium (from which both U.,,, and U,,,, will be reponed), 
isotopic thorium, isotopic radium, as well as cesium-137. The maximum allowable 
detection capability of the in-situ instrumentation are the FRLs for the site soils. For 
practical purposes in this study, lower levels (see Table B-4) will be the detection 
limit goals in order to ensure detection capability at the site Waste Acceptance 
Criteria (WAC) for uranium,,,, of 1030 pg/g. (See table 8-2 for a list of 
contaminants of concern and corresponding action levels. See Table 6-3 for a list of 
the total analyte list, which includes U.234/235 for checking isotopic ratios, and K,, for 
monitoring analysis efficiency). 

The analytical media include soil, sediment, and organic material in the compositions 
typically encountered on the site. 

The HPGe and sodium iodide (Nal) detectors were previously evaluated in studies 
performed in 1994(Soil Uranium Soils Demonstration Project) and 1995 (Appendix E 
of the Area I, Phase I Work Plan). Based on these studies, the following key factors 
have been identified as required to obtain accurate analyte concentrations for the in- 
situ measurement systems: 

0 Soil type 

0 Soil temperature 

0 Soil density 

0 Soil percent moisture 

0 environmental conditions impacting the instrumentation (rain, snow, 
temperature, vegetation) 

4.0 The Boundaries of the Situation 

The population parameters of concern in this study are all of the inputs that impact 
certification decisions that would be made if based on separate but parallel in-situ 
and laboratory data: These parameters include detection capability, data 
reproducability, linear range, and comparability with fixed-laboratory results. 

The scale of decision m'aking will be on the level of the certification unit (CUI as 
defined in the Area 1, Phase I work plan. 

The action triggering radiological concentrations will be the limits listed in Table 8-4. 
These define the minimum required sensitivity to allow certification decisions to be 
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made, regulatory criter.ia to be complied with, and public safety to be maximized. 

The time period of this study is limited to the start of the Area 1, Phase I 
remediation project (Fall 1996) until the delivery of the certification report in early 
1997. 

5.0 Decision Rule 

All data derived from this investigation will be used to support sampling and analysis 
protocols for the Soils Characterization And Excavation Program (SCEP). This 
information will assist SCEP in evaluating the applicability of in-situ methodologies 
for use during site characterization. 

The goal for measurements from the field in-situ methodologies is to test the degree 
of comparability with the numerical averaging from fixed laboratory analyses, and 
achieve a detection level well below approximately 10 pglg (ppm) total U. The site 
clean up level is 82ppm total U, with an As Low As Reasonably Achievable (ALARA) 
goal of 50ppm total U, and 20ppm total U in the former Process Area. If the field in- 
situ gamma unit do not correlate well with laboratory data then this in-situ 
methodology will be  re-evaluated as to its usefulness for the project. 

I , 

6.0 Limits on Decision Errors a 
An analytical false positive error for the in-situ gamma unit would be soil sample 
results that indicate higher than actual levels of radiological contaminants. This is a 
result that indicates a problem (therefore action) when there is no problem. The 
consequences of this type of error would be overestimating the levels of 
contaminants in the surface soils in the comparison study and possibly making a 
faulty decision as to whether this is an acceptable technology. This could also 
increase the amount of soil that will need to be excavated and disposed of. 

An example of false positive errors from laboratory analysis would be a soil sample 
result that indicates a higher than actual level of contamination in the soil samples. 
This could result in evaluating the in-situ gamma unit as analyzing the presence of 
contaminants in soil below actual levels. This could result in eliminating an 
acceptable technology or overestimating the amount of soils requiring excavation. 

A false negative error for the in-situ gamma units would result in underestimating the 
level of radiological contaminants in the soils, resulting in inadequate characterization 
of the soil. Inadequate characterization of the soil would result in inaccurate 
portrayal of the uranium envelope. This could result in additional risk to people 
exposed to the site after remediation is completed. 

A false negative error from the laboratory analysis would be analytical results that 
indicate a lower than actual level of radiological contamination. This could result in 
elimination an acceptable technology and underestimate the amount of soils to 

000276 
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excavate. This could-have impact on human risk by leaving more radiological 
constituents in the soil and thus increasing the risk above the acceptable level. 

. If measurement MDCS are well below the FRL, then non detect measurements will 
have l i t t le impact on the decisions made. 

False negative errors are of more concern because of their potential adverse impact 
on human health. 

Accepta,ble percent errors established by EPA are 10% false positives and 5% false 
negatives. Laboratory and field quality control measures shall be instituted to 
minimize errors. If sufficient valid data points are not obtained to meet project 
objectives, then samples collected and archived are available for analysis providing 
individual parameter hold times have not expired. 

Errors in the sampling will be minimized through review of the sampling plan 
requirements with sampling technicians, providing on-site technical guidance by 
SCEP staff during the sampling operation, and the use of field quality control 
samples. 

Errors in the laboratory analysis will be controlled through the use of QA/QC samples 
as per SCQ protocols. QA/QC samples will be analyzed for the identified radiological 
parameters and percent moisture. The moisture content of the soil samples is being 
obtained to assess the amount of water. Water can shield the gamma radiation and 
knowledge of this parameter may help increase understanding of field data 
variabilities. 

7.0 Desian for Obta inina Qua litv Data 

7.1 Samde Collection 

Data collection will be conducted in a minimum of ten selected areas having the 
dimensions of 10 by 10 meterss(33 by 33 feet). The selection will be based on the 
level and type of contamination, accessability, and the ability to achieve the goals as 
stated above. Data collection will be divided into six different stages identified as: 

- RTRAK Measurements 
- HPGe Measurements 

. Surface Moisture - Density Gauge Measurements 
- Physical Sampling 
- Soil temperature readings 

In-situ measurements inside each of the ten selected area will be performed by the 
RTRAK, HPGe, and surface moisture-density gauge. RTRAK measurements will be 
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conducted first followed by HPGe measurements. Surface moisture-density gauge 
measurements and physical sampling will be performed at the same time. All 
measurements and sampling will be completed within one day's time for each area. 
Coordinates of each sample location will be surveyed by Soil and Miscellaneous 
Media Projects (SMMP) personnel, using Geodimeter survey instrumentation in order 
for precision to  be maintained. 

HPGe measurements will be performed from both 30 cm (1  ft) and 1 m (3.3 ft) 
above a fixed point on ground surface. Immediately after in-situ measurements have 
been taken, 6 to 15 physical soil samples (for isotopic analysis) will be collected 
beginning at t he  same fixed point and radiating outward in a predetermined pattern. 
(This pattern design provides data that approximates the spherical crosssection of 
the HPGe detector readings.) Adjacent to each physical sample location,.one or 
more surface moisture-density gauge measurement will be taken. Soil temperature 
will also be measured. 

Each of the ten areas will be mowed and excessive debris removed by FEMP Site 
Personnel prior to  the start of sampling and measurements. 

7.2 QC Considerations 

Laboratory analyses will be performed using the methodology and QC analyses 
specified for ASL B in the SCQ. 

A rinsate blank of one of the casings .will be collected and analysed prior to  
collection of the environmental samples, to ensure that these casings are not 
sources of contamination. If contamination is detected in this rinsate, the Project 
Manager in conjunction with applicable quality assurance analytical personnel will be 
responsible for determining the impacts on the project, and if necessary identifying 
and implementing an alternate container preparation or sampling technique that will 
insure data quality is not impacted. Field QC samples will also include field 
duplicates, collected with a frequency of one per Area (Areas will be listed in the 
PSP, and will define locations that are homogenous by soil matrix.). 

7.3 ssessment 

Self-assessment and independent assessments of work processes and operations 
shall be undertaken to assure quality of performance. Self-assessment shall 

' encompass technical and procedural requirements. Such self-assessment may be 
conducted at any point in the project. 

Independent assessment shall be performed by the Fernald Environmental 
Management Project (FEMP) QA organization by conducting Surveillances. 
Surveillances shall be planned and documented in accordance with Section 12.3 of 
the SCQ. 
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7.4 Aoolicable Procedu res 

Sample collection under the PSP shall follow the requirements outlined within the 
following procedures: 

ADM-02, Field Project Prerequisites 
ASTM D 2922-91: Standard Test Methods for Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth) 
ASTM D 301 7-88: Standard Test Method for Water Content of  Soil and Rock in 
place by Nuclear Methods (Shallow Depth) 
EP-SMS-002, Field Quality Control Samples 
EQT-22, Characterization of Gamma Sensitive Detectors 
EQT-23, Operation of ADCAM Series Analyzers with Gamma Sensitive Detectors 
EQT-30, Operation of the RTRAK Vehicle Sodium Iodide (Nal) Detection System 
SMPL-01, Solids Sampling 
PSP for Area 1 Phase 1, Remedial Action Work Plan for Comparability Study, Part B, 
Section 2.0 
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Data Quality Objective Summarg 
Site Soils 

In-Situ Comparability Study 

Comparability Sampling Analysis 

(put an X in the appropriate selection.) 

RIU FSU RDU RAM OTHER 

1 .C. DQO No.: SL-025 DQO Reference No.: N/A 

Page 8 of 15 

2. 
n 

Media Characterization: (Put an X in the appropriate selection.) 
U 

Air 0 Biologicaln Groundwater0 Sediment0 SoilH 

Waste 0 Wastewater Surface water 0 Other (specfi) 

3. (Put an X in the appropriate 
Analytical Support Level selection(s) beside each applicable Data Use.) 

Site Characterization Risk Assessment 
AB B El C O D  EO AD B D C O D U E O  
Evaluation of Alternatives 

Monitorin durin remediation activities Other 
AO Bb c B  D O E O  A O  B O  C O  D O  EO 

. . . . . . . . . . ..................................... Dm.'.' 
..:. ...:... '" ' ' '"~~'' '~~~ :...:: ...... -...-.. T Area 1 Phase 1 Remedial Action Work Plan (RAW), Applicable or Relevant and 
Appropriate Requirements (ARARs) and Operable Unit 5 Record of Decision (ROD) 

:... 1 ....... 1: 

Determine whether the in-situ methods used for radiological contamination are 
comparable with fixed laboratory analyses for providing accurate soils' data, and whether 
they are of sufficient accuracy and precision to be used for soil certification. 
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The OU2 and OU5 RODs have identified areas at the FEMP that require 
remediation activities. The RODs spec* that the soils in these areas will be 
comply with the FRLs. Certification will be necessary for areas of the site mith 
soils that have been remediated to demonstrate that the residual soils do not 
contain contamination exceeding these levels. Use of in-situ testing would provide 
significant time and cost savings, if the resulting data is of sufficient quality and 
repeatability. 

6. A. 
e of 

analysis or analyses required. Then select the type of equipment to perform the analysis if 
appropriate. Please include a reference to the SCQ Section) 

1. pH 0 2. 
Temperature El* 

Dissolved Oxygen 0 
Specific Conductance 

Technetium-99 

4. Cations 0 5 .  

AliOXlS 0 
TOC 0 
TCLP 
CEC 0 
COD 0 

Equipment Selection 

Uranium 3 . B d  
Full Radiologicbd** TPH 0 
M e t a l s 0  OiVGrease 0 
Cyanide 0 
Silica 0 
VOA 0 6.0therB*** 

BNA 
Pesticides 

0 
PCB 0 

(spec@) 

* soil and ambient air temperature 
at individual sample locations 

** SeeAtta ched List 
* * * Density and 'YO moisture 

Refer to SCQ Section 

ASL A RTRAK. HPGe. Dens' itomete r SCQ Section: 



a 

a 

* P  a -  514 
DQO # SL-025 
Draft Date: 11/05/96 

Page 10 of 15 

ASL B Per SCO SCQ Section: ADD B. Table 1 

ASL c SCQ Section: 

ASL D SCQ Section: 

ASL E SCQ Section: 

........... 
(Put an X in the appropriate selection.) 

Biased Composite0 Environmental Grab M Grid E3 

Lntrusive Non-Intrusive Phased I7 S o u r c e 0  

DQO Number: SL -025 

The DQO is being established prior to completion of the 

Background samples: Ar l a  ' n W  r 

Sample Collection Reference: Per SCQ 

:gj 

8:::, A- ".'. 

. <. .......... 

........ ............ ...... 
. :. I. .......... ..,..... . 

(Place an " X  in the appropriate selection box.) 

Trip Blanks C o n k e r  Blanks 
Field Blanks n** Duplicate Samples 
Equipment Rinsate Samples o** Split Samples 
Preservative Blanks Performance Evaluation Samples U 

ings will be analvzed for app licable analvtes of Other (speclfjl) ** Rinsates of the cas 
concern to pre@@ the casmgs as not contam ng contamtnant le vels that would imDact 
€he le vels of concern. Rinsates WI '11 also be Derfomed for cutt' ing - shoes where thev are 

. .  
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utilized. Ot her field blanks and rinsates are not aD - plicable to this m e  of sam pling analvs' 1% 

Method Blank Matrix DuplicatdReplicate Q 
Matrix Spike Ed Surrogate Spikes 

Other (spec@) 

........ .............. >>>:. .... gj 
: ..... ..... ... .&hC ................................ Please provide any other germane information that may impact the data quality or 

gathering of this particular objective, task or data use. 

Sample density will be dependent upon the. class of Certification Unit for an area. 
Proposed Certification Unit designation will be included in Project Specific Plans for each 
area sequentially undergoing certification. 
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Area Designation Contamination Level Areas by Identification 
Number 

LOW 0 - 80 ppm Total Uranium 1, 8, 9 

Medium 80 - 200 ppm Total 2 , 4 , 5 ,  6 
Uranium 

TABLE B-1 

High 

Heterogeneous 

5 1 4  

> 200 ppm Total Uranium 3 , 7  

Varied 10 

Page 12 of 15 
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TABLE B-2 
SUMMARY OF SITE SOIL CONSTITUENTS OF CONCERN 

Analytical Suites Site Soil Certification Level (FRL) 
Contaminants of Concern 

Primaw COCS 

Gamma discernable radiological Uranium-238 6.7 pCi/g FRL '. 
Uranium-Total 2 0  pglg FRL3 

Radium-226 1.7 pCi/g FRL" 

Radium-228 1.8 pCi/g FRL " 
Tho riu m-2 2 8 1.7 pCi/g FRL" 

Thorium-230 280 pCi/g FRL ' 
Thorium-232 1.5 pCi/g FRL ' 
Cesium- 1 3 7 1.4 pCi/g FRL 

1 V&UBvltuchhuda~QOL'SFd ROD(l/31/96)FRLfor unnhmtd m I h c F E M P ~ ~ n s m n i n g t h c r v m n l ~ o f  
unuiuln ipotopcs 

2 

3 

OUS F d  ROD (b3lil996) F h  um listed: Minimum Detectable Activity (MDN goals we 5.0 q / k g  

20 mglKg limit is the O L ' S  F d  (ROD (1/31/1996) FRL for the process area. FRL is 82 pg/g for the sitn as a whde, with A U R A  goal 
of sopg/g 

4 

5 

OUS FdROD(I/3Ill996) F a  -0 listed: MDA goals are 1.0 pCi/g 

OUS FdROD(1/3111~ FRL IS Lirtsd:MDA goal is 0.5 pCi/g 
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SAMPLE LAB ASL HOLDING 
MATRIX TIME CONTAINER 

TABLE B-3 

Uranium-234/235 Solid 

Uranium-238 Solid 

Radium-226 Solid 

Radium-228 Solid 

Thorium-228 Solid 

Thorium430 Solid 

Thorium-232 Solid 

Cesium-137 Solid 

Potassium4 Solid 

INSITU COMPARABILITY STUDY: ANALYTE/SAMPLE COLLECTION LIST 

On-Site B 6 Months 
Capped Liner 

OnSite B 6 Months 

On-Site B 6 Months 

OnSite B 6 Months 

OnSite B 6 Months 

OnSite B 6 Months 

On-Site B 6 Months 

OnSite B 6 Months 

OnSite B 6 Months 
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TABLE 8-4 
SUMMARY OF SITE SOIL CONSTITUENTS TARGET DETECTION LIMIT GOALS 

Analytical Suites Site Soil Target Detection Limit 
Contaminants of Concern Goals 

Primarv COCS 

Gamma discernable radiological Uranium-238 5.0 pCilg” 

Uranium-Total 

Radium-226 

Radium-228 

Thorium-228 

Thorium-230 

10 P9/9 ’ 
0.5 pCi/g ” 
0.5 pCi/g ’ 
0.5 pCi/g ’ 
50 pCi./g 

Thorium-232 0.5 pCi/g 

Cesium-137 0.5 pCi/g * 

U-tod value is based on 1/2 of the FRL for the process area. The instrumentation needs 
to also be able to resolve U,ow at the WAC limit of 1030 pg/g 

Detection levels are based on the expected detection capabilities for the HPGe detector system. 

I 

’ 
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D.l.O SLOAN’S CRAYFISH MANAGEMENT PLAN 

D. 1.1 Introduction 

The purpose of this plan i s  to provide a management strategy for the state-threatened Sloan’s crayfish 

(Orconectes sloanii) and its associated habitat at the Fernald Environmental Management Project 

(FEMP). The potential exists for impacts to the habitat and population to occur during the Area 1, 

Phase I soil excavation work within Operable Unit 5. Remedial work at the F E W  has the potential 

to result in increased sediment loading to Paddys Run in the area inhabited by the Sloan’s crayfish. 

Therefore, the Department of Energy (DOE) has prepared a management plan to meet the intent of 

state and federal regulations governing the management of threatened and endangered species and to 

fulfill the DOE’S role as .a Natural Resource Trustee. 

D. 1.2 Background 

The Sloan’s crayfish has been listed as threatened in the state of Ohio. Populations of the Sloan’s 

crayfish are known to reside only in southeastern Indiana and southwestern Ohio (St. John, 1993). 

The Sloan’s crayfish resides in streams with constant flow and flat, rocky bottoms covered with 

broken or rounded stones. A decline in the species has been noted in streams that have been affected 

by urbanization, construction, and other forms of human stress. Crayfish breathe through gills; 

therefore, increases in sediment loading in streams they inhabit will decrease their chances for 

survival. 

The species was discovered in the northern portion of Paddys Run at the FEMP (Figure D. 1-1) 

during surveys conducted by Dr. F. Lee St. John in September 1993 and May 1994. The surveys for 

the crayfish were amongst several conducted at the site during that time frame. Remediation of the 

FEMP is being undertaken pursuant to the Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA) and will involve the excavation of large portions of the site and the 

construction of new treatment and disposal facilities. The Sloan’s crayfish has been identified as a 

species that requires special consideration during the planning and implementation of remedial 

activities at the FEMP. 

D . 1 .3 Management Obiectives 

The primary objective in managing the Sloan’s crayfish population at the FEMP is to ensure that 

adequate habitat is available within Paddys Run for the continued existence of the population upon 
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completion of site remediation. This will be accomplished through preservation andor postremedial 

restoration. In addition, efforts to protect the current population from degradation during remedial 

activities will also be employed to the extent practicable. As discussed in greater detail below, the 

combination of adequate controls to minimize sediment loading from the Area 1, Phase I work (as 

well as other remedial activities) coupled with the availability of a "refuge area" for the crayfish 

population upstream will minimize short-term degradation to the crayfish population. In addition, 

field monitoring will be initiated to identify potential impacts to the portions of Paddys Run 

containing the population. If it is determined that impacts to the stream may result in the long-term 

degradation of the population, then DOE will notify the appropriate agencies and relocate individual 

crayfish. 

The objectives of this management plan are to undertake all measures practicable to protect the 

species within Paddys Run and to minimize stress to the species by relocating only if necessary. The 

DOE feels the most important aspect of the management plan is to ensure that an optimal habitat 

exists for the crayfish in the long-term (Le., postremediation). This would be accomplished either 

through preserving and/or enhancing existing habitat or restoring habitat if the existing habitat is 

impacted during remediation. Future F E W  remedial activities may also involve excavation activities 

that will potentially impact the population. Therefore, this plan of action may be incorporated by 

reference into future work plans. The monitoring aspect of this management plan will be outlined in 

a support plan to the Integrated Environmental Monitoring Plan (IEMP) and will include the reporting 

of monitoring results to the appropriate agencies on a quarterly basis. 

D.2.0 MANAGEMEKT PLAN 

There are three phases to the protection of the Sloan's crayfish and its associated habitat within 

Paddys Run. The first two phases are avoidance measures while the last phase is a mitigation effort. 

First, several controls will be installed to prevent excessive sedimentation into Paddys Run. Second, 

the area of Paddys Run upstream of the train trestle and the confluence of the northern drainage ditch 

will be preserved as a refuge for Sloan's crayfish to the maxipm extent practicable (shown in Figure 

D.2-1). The third aspect of protection is the mitigation of appropriate habitat, if required, after 

remedial activities have been completed. All three phases of Sloan's crayfish protection are discussed 

in more detail below. 

514 

1 

2 

3 

4 

5 

' 6  

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

' FER~OIL\lAWP\DSM\lAWORK.PLNWovanbn25,1996 3:05pm D-2 



514 
*& - 

FEMP-SRP-RAW1 ,I-REV. E 
December 4, 1996 

D.2.1 Sedimentation Controls 

The primary source of surface water runoff from the FEMP to the Sloan’s crayfish habitat in Paddys 

Run is from the westerly flowing drainage area located directly north of the railroad tracks on the 

northern side of the former production area. The confluence of this drainage area and Paddys Run is 

a National Pollutant Discharge Elimination System (NPDES) permitted storm water outfall (*4006) 

and is subject to semiannual monitoring under the terms and conditions of the current site ’NPDES 

permit (Ohio EPA Permit No. 11000004*ED). This ditch was also identified as a jurisdictional 

wetland during the 1993 delineation of the site. 

Large scale earthmoving activities associated with the Operable Unit 1, Operable Unit 2, and 

Operable Unit 5 Remedial Actions are planned within several watershed basins in the northern and 

eastern portions of the site that ultimately drain to Paddys Run through the northern drainage ditch 

described above. Erosion control devices will conform to the requirements of the site NPDES permit, 

the FEMP Storm Water Pollution Prevention Plan (SWPPP, RM-0039), and various Applicable or 

Relevant And Appropriate Requirements (ARARS) identified in the Operable Unit 1, Operable Unit 2, 

and Operable Unit 5 RODS. Specifications for sedimentation and erosion control devices are being 

incorporated into the remedial design packages for these activities in an effort to avoid andor 

minimize erosion and sedimentation to the northern drainage ditch and Paddys Run. As part of 

CERCLA Remedial Design packages for Operable Unit 1, Operable Unit 2, and Operable Unit 5, 

these erosion and sedimentation designs are subject to review and approval by the U.S. Environmental 

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

established in the field, DOE will inspect these controls, at a minimum, on a weekly basis to ensure 

their effectiveness in accordance with the requirements of the SWPPP. Given that the extensive 

erosion and sedimentation controls described above will be established, adverse impacts to Sloan’s 

crayfish habitat in Paddys Run will be avoided and minimized to the maximum extent practicable. 

D.2.2 Refuge Preservation 

The area of Paddys Run immediately north of the train trestle and the confluence of the northern 

drainage ditch to the FEMP property line will be preserved as a refuge for Sloan’s crayfish to the 

maximum extent practicable (Figure D.2-1). Appropriate habitat exists in this area, as evidenced by 

several studies that have identified Sloan’s crayfish upstream of the northern drainage ditch (St. John, 

1993; Schneider, 1996). St. John, in his 1994 addendum report at the FEMP, concluded that Sloan’s 
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crayfish repopulation within Paddys Run is governed by downstream migration rather than upstream 

migration or repopulation in situ. 

The preservation of the upstream portion of Paddys Run is also the primary protection effort for the 

Indiana bat (Myoris sodah), a federally-endangered species for which suitable habitat exists within the 

riparian areas north of the train trestle. This area will be considered a priority natural resource area, 

and a maximum effort will be made to preserve the stream and its associated habitat in its present 

state. 

D.2.3 Restoration Commitment 

Once remedial activities have been completed within the area of influence for Paddys Run, the stream 

will be restored to suitable Sloan’s crayfish habitat, if necessary (Figure D.2-2). This stream 

’ restoration will take place in accordance with the sitewide natural resource restoration plan, as agreed 

to by the FEMP Natural Resource Trustees. It is expected the upstream refuge will act as the catalyst 

for the repopulation of impacted sections of Paddys Run, where pools and riffles will be 

reestablished. 

D.3.0 FIELD MONITORING 

Field monitoring will be conducted to determine the effectiveness of the sedimentation controls 

discussed above. Sedimentation controls will be inspected at least weekly in accordance with the 

FEMP SWPPP. In addition, visual observations will be used to monitor sediment loading in Paddys 

Run. DOE will conduct field observations within 24 hours of a storm event. If increased sediment 

loading is observed, daily monitoring will be initiated. If the increased loading continues for several 

days, DOE will implement the contingency plan to relocate individuals of Sloan’s crayfish as 

described below. 

The Sloan’s crayfish population of Paddys Run will be surveyed every three years in order to monitor 

trends in the long-term status of the population. This information will not be used as an indicator of 

remedial impacts, but rather as an assistance in restoration planning. 

D.4.0 CONTINGENCY PLAN 

This contingency plan includes provisions for relocating individual Sloan’s crayfish. Relocation will 

be dependant upon field observations of Paddys Run as discussed above. These relocation provisions 
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include the establishment of locations within Paddys Run, along with the frequency and methodology 

for relocation. 

Relocation is an unproven technique that may result in harm to individuals. Problems associated with 

relocation include alteration of stream habitat from netting and species removal activity and loss of 

individuals from the stress of relocation. In addition, an otherwise healthy community could be 

impacted by the introduction of relocated species. 

D.4.1 Relocation 

The crayfish will be relocated further upstream within Paddys Run. Optimal habitat for the crayfish 

is a stream with constant current flowing over a rocky bottom, which occurs upstream of the train 

trestle in Paddys Run, within the refuge area illustrated in Figure D.2-1. 

D.4.2 Frequency 

Crayfish will be relocated as appropriate, up to a frequency of every two months, depending on 

stream conditions. If visual observations of the Paddys Run tributary indicates increased turbidity 

into Paddys Run for several consecutive days, then the crayfish will be relocated. If turbid tributary 

conditions persist two months after the initial relocation, the crayfish will be relocated again. 

D.4.3 Methods 

Crayfish will be obtained by seining Paddys Run with a minnow seine (1.2 x 1.8 meters; 

0.64 centimeters mesh). Pools and riffles will be seined several times in an effort to capture as many 

individuals as possible. Upon capture, crayfish will be placed in a plastic container containing 

existing stream water and transported upstream for free release. The location selected for release will 

be predetermined based on the suitability of habitat. 

D .5.0 REPORTING 

The results of the monitoring activities described above will be reported to the U.S. EPA, OEPA and 

the Department of Interior (including the U.S. Fish and Wildlife Service) on a quarterly basis. 

Reporting will include observations of the sediment controls in place for the Area 1, Phase I work, 

observed impacts to the crayfish population resulting from site activities, and information available on 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 



P 
'r - 5 1 4  

FEMP-SW-RAWP1,I-REV. E 
December 4, 1996 

the status of the population. The report will include a copy of all field surveillance forms and a letter 

summarizing any findings for that reporting period. The first submittal of the report will occur on 

September 1, 1996 and will be submitted quarterly thereafter. Any issues requiring immediate 

attention (e.g., impacts that may require relocation of the species) will be conveyed to the agencies 

listed above as necessary. The reporting will be integrated with the quarterly reporting of other 

I 

2 

3 

4 

5 

6 natural resource impacts which will be outlined in an independent plan supporting the IEMP. 
7 
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APPENDIX E 
SPATIAL DISTRIBUTION OF SAMPLE3 

RELATIVE TO FINAL REMEDLATION LEVELS, 
WASTE ACCEPTANCE CRITERIA, 

AND BENCHMARK THRESHOLD VALUES 



E- 1 
E-2 
E-3 
E 4  
E-5 
E-6 
E-7 
E-8 
E-9 
E-10 
E-1 1 
E-12 
E-13 
E-14 
E-15 
E-16 
E-17 
E-18 
E-19 
E-20 
E-2 1 
E-22 
E-23 
E-24 
E-25 
E-26 
E-27 
E-28 
E-29 
E-30 
E-3 1 
E-32 
E-33 
'E-34 
E-35 
E-36 
E-37 
E-38 
E-39 
E40a 
E40b 
E40c 
E 4 1  
E 4 2  
E 4 3  
E 4  
E 4 5  
E46 
E 4 7  
E 4 8  

5 1 4  ? : b  
Sitewide Location of Samples in Excess of FRL; Total Uranium 
Sitewide Location of Samples in Excess of FRL; Thorium-228 
Sitewide Location of Samples in Excess of FRL; Thorium-232 
Sitewide Location of Samples in Excess of FRL; Radium-226 
Sitewide Location of Samples in Excess of FRL; Radium-228 
Sitewide Location of Samples in Excess of FRL; Cesium-137 
Sitewide Location of Samples in Excess of FRL; Lead-210 
Sitewide Location of Samples in Excess of FRL; Neptunium-237 
Sitewide Location of Samples in Excess of FRL; Plutonium-238 
Sitewide Location of Samples in Excess of FRL; Strontium-90 
Sitewide Location of Samples in Excess of FRL; Technetium-99 
Sitewide Location of Samples in Excess of FRL; Thorium-230 
Sitewide Location of Samples in Excess of FRL; Arsenic 
Sitewide Location of Samples in Excess of FRL; Beryllium 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Lead 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Manganese 
Sitewide Location of Samples in Excess of FRL; Aroclor-1260 
Sitewide Location of Samples in Excess of FRL; of Aroclor-1254 
Sitewide Location of Samples in Excess of FRL; Carbozole 
Sitewide Location of Samples in Excess of FRL; Dieldrin 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Benzo(a)anthracene 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Benzo@)flouranthene 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Benzo(a)pyrene 
Sitewide Location of Samples in Excess or Below the FRL and BTV; Dibenzo(a,h)anthracene 
Sitewide Location of Samples in Excess of FRL; Indene( 1,2,3-cd)pyrene 
Sitewide Location of Samples in Excess of FRL; 1, l  -Dichloroethene 
Sitewide Location of Samples in Excess of FRL; Tetrachlorethene 
Sitewide Location of Samples in Excess of FRL; Trichloroethene 
Sitewide Location of Samples in Excess of FRL; Heptachlorodibenzo-pdioxin 
Sitewide Location of Samples in Excess of FRL; Octachlorodibenzo-pdioxin 
Sitewide Location of Samples in Excess of WAC; Total Uranium 
Sitewide Location of Samples in Excess of WAC; Technetium-99 
Sitewide Location of Samples in Excess of WAC; Trichloroethene 
Sitewide Location of Samples in Excess of WAC; Tetrachlorothene 
Sitewide Location of Samples in Excess of WAC; Bromodichloroethane 
Sitewide Location of Samples in Excess of WAC; Ether 
Sitewide Location of Samples in Excess of WAC; Alpha-Chlordane 
Sitewide Location of Samples in Excess of WAC; 4-Nitroaniline 
Sitewide Location of Samples in Excess of WAC; Vinyl Chloride 
Sitewide Location of Samples in Excess of BTVs; Aluminum 
Sitewide location of Samples in Excess of 95th Percentile of Surface Soil Background: Aluminum 
Sitewide location of Samples in Excess of 95th Percentile of Sub-Surface Soil Background: Aluminum 
Sitewide Location of Samples in Excess of BTVs; Antimony 
Sitewide Location of Samples in Excess of BTVs; Benzo(g,h,i)perylene 
Sitewide Location of Samples in Excess of BTVs; Benzo(k)fluoranthene 
Sitewide Location of Samples in Excess of BTVs; Cadmium 
Sitewide Location of Samples in Excess of BTVs; Chrysene 
Sitewide Location of Samples in Excess of BTVs; Molybdenum 
Sitewide Location of Samples in Excess of BTVs; Silver 
Sitewide Location of Samples in Excess of BTVs; Zinc 
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F.l.O REAL-TIME TEST RESULTS 

F. 1.1 Measurements of Gamma-Emitting Radionuclides in Surface Soil 

The measurement of gamma-emitting radionuclides in the field using, a variety of scintillation and 

solid state detectors, has been well established for over four decades. In the last two decades, the 

performance of high-resolution germanium (Ge) detectors has been highly developed (ICRU 1994). 

The Fernald Environmental Management Project (FEMP) is engaged in applying several technologies 

to the remediation of the site in accordance with final remediation levels (FRLs) stipulated in the 

Operable Unit 5 Record of Decision approved by the U.S. Environmental Protection Agency (EPA). 

The main radiological constituent of concern at the FEMP is uranium; however, there are other 

radioactive species such as thorium-232, thorium-228, radium-226 and radium-228 which also have 

FRLs. In situ gamma-ray spectroscopy (IGS) is looked upon as a rapid, relatively inexpensive 

method to accurately determine concentrations of these radioactivities in surface soil at the FEMP 

site. 

The measurement of uranium in surface soil at the FEMP with high resolution Ge detectors has been 

reported in detail (Miller et al. 1994). This study was extended in August 1995 to demonstrate the 

applicability of IGS to F E W  soil remediation requirements. All work was performed in accordance 

with the Project-Specific Plan for Demonstration of the In Situ Gamma Spectroscopy Unit (DOE 

1995). 

Nine sampling areas (Figure F-1) were chosen (based on Operable Unit 5 RI results to provide a 

range of uranium concentrations) at which to test the technology; Area 7 was not sampled due to 

weather concerns. The sampling areas were overlayed by a 33- by 33-foot grid composed of 20 

individual cells. The IGS unit measured the total uranium, radium-226, radium-228, thorium-228 and 

thorium-232 activities of the sampling area six consecutive times. 

Six replicate measurements were taken to provide accuracy and reproducibility of the data. At 

locations IGS-01, IGS-04 and IGS-05, three of the measurements were taken on one day followed by 

the collection of one soil sample for moisture content analysis. The remaining three measurements 

were taken the following day. 
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a 

a 

a 

Following the measurements, surface soil samples were collected from 0 to 4 inches at the middle of 

each of the 20 cells; see Table F-1 for the sampling points. The soil samples were analyzed for 

moisture content and for total uranium by colormetric and gamma spectroscopy methods. Samples 

were analyzed for uranium-234/235, uranium-236, uranium-238, radium-226, radium-228, thorium- 

228 and thorium-232. Additionally, the three samples collected following the three replicate 

measurements were analyzed for moisture content. A duplicate and a field blank were prepared and 

analyzed at each location. This sampling effort met analytical support levels (ASL) B requirements. 

The IGS measurements were taken using a high-performance germanium (HPGe) system consisting of 

an 83 percent relative efficient, n-type, HPGe gamma-ray detector coupled to a portable 16000 

channel pulse-height analyzer interfaced with a laptop computer. The system was placed on a tripod 

that positioned the detector one meter above the ground. At the direction of site personnel, six 900- 

second measurements were made at each of eight locations. Spectral data were processed using 

environmental gamma-ray analysis software. An independent measurement with a pR meter was 

made at each site and the results were recorded on the field worksheet. 

The tripod was constructed of aluminum to minimize the shielding effects on the detector and was 

designed to suppon all of the hardware required for the measurements so that only the ends of the 

legs would touch the ground. (Some of the areas measured were known to contain removable 

contamination.) 

Before deployment, the HPGe detector had been characterized and a response file reflecting a 

homogeneous distribution had been prepared to use with the analysis software. A homogeneous 

distribution assumption was made to lend a conservative posture to the results. Detector 

characterization is the process by which a detector's response as a function of energy and angle is 

determined. The detector used had been characterized by two independent methods. The results 

agreed to within 3 percent at all energies within the range 30 to 3000 kiloelectron volts (lceV). 

Spectral information was collected in 8000 of the 16000 data channels of the pulse-height analyzer. 

The gain of the analyzer was adjusted so that the 8000 channels covered an energy range of 0 to 

3000 keV. The pulse-height analyzer included a digital stabilizer that was'employed for all of the 

measurements. 
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A summary of the results is presented in Table F-2. The analysis software routinely provides 

information about naturally occurring radionuclides and cesium- 137. The uranium-238 concentration 

was based on the 63, 93, and lo01 keV gamma rays from thorium-234 and protactinium-234m. The 

radium-228 concentration was based on the 90, 129, 209, 270, 328, 338, 409, 463, 794, 836, 911, 

965, and 969 keV gamma rays from actinium-228. The thorium-228 concentration was based on the 

75, 87, 239, and 300 keV gamma rays from lead-212. The thorium-232 concentration was based on 

the 239 keV from lead-212, the 511 keV and 583 keV from thallium-208, and the 911 keV from 

actinium-228 gamma rays. Total uranium was determined by doubling the uranium-238 concentration 

(to account for the uranium-234) and adding the uranium-235 concentration value. 

The uranium-235 concentration was determined by unfolding the 186 keV photopeak. Uranium-235 

emits a 185.7 keV gamma-ray and radium-226 emits an 186.1 keV gamma ray. The two gamma rays 

appear as one in the energy spectrum because the detector does not have sufficient resolution. The 

analysis software estimates the radium-226 concentration based on 352 keV from lead-214 and on 609 

and 1120 keV from bismuth-214. Once determined, the radium-226 contribution to the 186 keV 

photopeak can be removed and the residue attributed to uranium-235. This method typically works 

well for environmental measurements where radium-226 is in or near equilibrium with lead-214 and 

bismuth-214. The analysis software provides detailed diagnostics that can be used to gauge the 

effectiveness of the unfolding. Because the radium-228 concentrations generally agree within 

10 percent of the thorium-228 concentrations, it can be stated that equilibrium for the thorium-232 

chain exists at the locations sampled. 

A typical output from the spectrum analysis is presented in Table F-3. There is a similar output for 

each measurement. The "nuclide summary" gives the estimates for the radionuclide of interest in 

units of picocuries per gram @Ci/g) as well as microcuries per square meter (pCi/m2) with an 

estimate of error based on counting statistics. The activity of potassium4 and cesium-137 provide 
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Averages of all IGS and FEMP laboratory results are assembled in Table F-4. The IGS results for 

total'uranium have been corrected for average moisture content because laboratory measurements are 

reported on dried samples. 3 

1 

2 

These data demonstrate an acceptable level of performance by the IGS unit. Location 8 data are not 

reported because of errors in soil sampling. Location 7 was not measured during this demonstration. 

Figures F-2 through F-11 graphically compare the laboratory results to the IGS results, which are 

presented numerically in Table F-4. Each figure shows a linear line fitted to the data using least 

squares means. The figures also show the 95 percent confidence bounds of the linear fit. The 

laboratory measurements (y axis) represent the average from each sampling location. The error 

bounds on the laboratory values represent one standard error of the mean. The in situ measurements 

represent an average value; thus no estimate of the standard error is available for the IGS 

measurements. 

Figure F-2 compares the laboratory BrPEDAP results (the standard method used by the laboratory) 

with IGS results. The comparison shows that in the region of interest (50 ppm of uranium), the IGS 

measurements are about 20 percent higher than those from the laboratory. Figure F-3 compares X- 

ray fluorescence (XRF) and IGS results and, although there is a positive correlation, the variance is 

unacceptably large. The comparison of XRF and laboratory gamma results is shown in Figure F 4  

and again shows an unacceptably large variance. 

Figures F-5 through F-7 compare laboratory gamma and IGS results for uranium- 238, uranium-235 

and total uranium. These figures demonstrate good comparability, particularly in the region of 

interest (the FRL) for uranium. 

The comparison of laboratory gamma and IGS results for thorium-232 is shown in Figure F-8. 

Comparability is acceptable for the region of interest near the FRL. Similarly acceptable results are 

shown in Figure F-9 for radium-226 and Figure F-10 for cesium-137. 

Figure F-1 1 compares the results of the two methods for potassium40, although this radionuclide is 

not a constituent of concern. However, its natural occurrence provides a good automatic check for 

instrument gain and response. The figure shows that in FEMP soil, potassiumn-40 is in the range of 
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14 to 18 pCi/g in undisturbed soil, thus providing a good "internal" standard for any gamma 

spectroscopy. 

Laboratory measurements are not without uncertainty. Calibration of the laboratory spectrometers 

without appropriate standards can result in bias and error. Sample heterogeneity can result in errors 

because relatively small samples (aliquots g) are analyzed. Counting statistics must be evaluated. 

Conventional chemical analysis can also be in error due to such factors as incomplete or variable 

dissolution of the sample, sample losses, andor low recovery. 

F.2.0 FEASIBILITY STUDY OF THE DYNAMIC SENSOR PACKAGE FOR URANIUM 

MEASUREMENTS 

At the FEMP, an action level of 50 [milligrams per kilogram (mgkg) or parts per million (ppm)] for 

total uranium (or approximately 17 pCi/g of uranium-238) has been established for soil. The 

radiological character of surface media can be determined by measuring the gamma rays present. 

This measurement can be performed while the sensor package is stationary or moving parallel to a 

surface. Sensors typically deployed to make these measurements are sodium iodide (NaJ) and HPGe 

gamma-ray detectors. High quality dynamic measurements (as opposed to static measurements) have 

been routinely made by the DOE'S Remote Sensing Laboratory using NaI detectors. Recently, a 

number of in situ measurements were made at the FEMP using both NaI and HPGe gamma-ray 

detectors. In addition to the in situ measurements, soil samples were collected. These measurements 

and samples were taken by FERMCO to determine the NaI's sensitivity to uranium and thorium in 

site soil. This information was required to verify the feasibility of measuring uranium to the FRLwith 

NaI detectors using a mobile platform and to optimize sampling strategies for the dynamic sensor 

package (DSP) mobile platform. The DSP enables rapid scanning of surface media and provides 

information about the horizontal distribution of contaminants identifying "hot spots," as defined by 

DOE Order 5400.5. 

Initial results are presented in Table F-5; laboratory results are reported in terms of dry soil and 

HPGe and NaI measurements are reported as measured with soil moisture present. The values should 

be corrected for the water content to enable direct comparison. The errors reported are counting 
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The NaI data were collected using a single 4- by 4-inch detector. The minimum detectable activity 

(MDA) for this detector to uranium-238 in 120 seconds is defined as: 

MD A = (3 *(2*B) 1 /2/T) *CF 

where: 

B = total background counts (cts) 
T = count time in seconds (s) 
CF = conversion factor to convert counts per seconds to concentration @Ci/g/cps) 

for uranium-238: 

B = 1391 cts 
T = 120 s 
CF = 5.4 pCi/g/cps 

. then: 

MDA = 7.1 pCi/g. 

If the count time is reduced by a factor of 4, then the MDA is increased by a factor of 2. 

The first action level in terms of uranium-238 concentration is approximately 17 pCi/g averaged over 

100 square meters (m'). DOE Order 5400.5 defines limits for hot spots as the action level multiplied 

by a factor of (100/A)1/2 where A is the area of the hot spot. The maximum area allowed for a hot 

spot is 25 m2. Using the maximum area for a hot spot yields a multiplying factor of 2 or an action 

level of approximately 35 pCi/g for uranium-238 when averaged over 25 m2. 

The single 4- by 4-inch NaI data used in the above calculation would have an estimated MDA of 28.4 

pCi/g with a 7.5 second acquisition time. The field of view for the DSP when used in a static mode 

is approximately 4- by 2.7 meters. To measure 25 m2 in 7.5 seconds, the DSP would travel at 0.83 

meters per second or almost 2 miles per hour. At 0.83 m/s, the DSP would measure 100 d in 30 

seconds. The above 4- by 4-inch detector has MDA of 14.2 pCi/g with a 30 second count time. 
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MDA = (3*(2*B) 1/2/T)*CF 
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for uranium-238: a '  
B=1391 cts 
T=30 s 
CF = 1.4 pCi/g/cps 

then: 
MDA=7.4 pCi/g. 

k- 
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The above array should have an estimated MDA of 29.6 pCi/g with a 1.9 second acquisition time. 

Using the field of view for the DSP given above, the DSP could travel at 3.3 m/s or approximately 

7.3 miles per hour. At 3.3 m/s, the DSP would measure 100 d in less than 8 seconds. The above 

4- by 4-inch detector array has an estimated MDA of 14.8 pCi/g with a 7.5 second count time. 

Based on these estimates, the DSP system employing four 4- by 4-inch NaI detectors should easily 

meet the measurement requirements for uranium-238. 

A single 4- by 4-inch NaI has a MDA for thorium-232 in 120 seconds of 

MDA = (3*(2*B)1/2/T)*CF 

for thorium-232: 

B=27 cts 
T=120 s 
CF=0.34 pCi/g/cps . 

then: 
MDA=0.06 pCi/g 

for T=30 s: 
MDA=0.12 pCi/g 

for T=7.5 s 
MDA=0.25 pCi/g 

5 1 4  

for T=1.9 s 
MDA=0.5 pCi/g. 

Estimated MDAs for the DSP to thorium-232 are approximately a factor of 2 lower for the same 

count times when compared to h e  single detector. 
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TABLE F-1 
SOIL SAMPLING POINTS 

Note: Grid is not to scale 
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FEMP-SRP-RAW1 ,I-REV. D 
July 17, 1996 

TABLE F-3 . 

SAMPLE OUTPUT FROM SPECTRUM ANALYSIS 
IGS-01. 08/15/95. RUN NO. 1 

Energy Resolution Live Time Real Time Quad Gain Offset Height 
(kew FWHM (kev) (SI (SI Value (keV/ch) (kev) (cm) 

1460.5 2.56 900 933 0.232E-07 0.376 0.407 100 

Nuclide Summary 

Activity 

Error 
Isotope pCi/g pCi/m2 % 

K-40 10.5 0.157E+06 ' 1.7 

U-238 12.8 0.193+06 4.5 

Ra-226 1.14 0.171E+05 2.1 

U-235 0.660 0.989E+04 . 5.4 

Th-232 0.909 0.136E+05 2.7 

CS-137 0.491 0.737E+04 3.4 

Activity 
Energy Net Background Error Photo- Exposure 
(kev) Count count (%) Isotope peak @Ci/g) (pCi/m2) (pR/hr)  

27 .O 217.1 3209.9 

46.2 509.3 11734.7 

63.2 181 1 .O 16164.0 

17.7 693.5 1490.5 9.0 Pa-23 1 

Pu-23 8 

23.8 732.5 2952.5 11.0 Sn-113 

In-1 15 

Sn-113 

38.0 ,4111-24 1 

Th-23 1 

Sn-113 

Pa-23 1 

Sn-113 

30.0 a 

10.0 Th-234 

U-238 

18.5 0.11E+03 

17.1 39.0 

24.0 8.6 

24.2 1.8 

24.2 4.6 

26.3 18.0 

26.6 2.4 

27.3 4.1 

27.4 4.9 

27.9.. 22.0 

a a 

63.2 15.0 

63.2 15.0 

0.16E + 07 

0.58E+06 

0.13E+06 

0.27E+05 

0.69E + 05 

0.27E +06 

0.36E +OS 

0.62E +05 

0.73E +OS 

0.32E+06 

a 

0.23E+06 

0.23E+06 

0.00 

0.00 

0.00 

0.43E-02 

0.20E-01 

FERBOIL\I AWPU)SM\IAWORK.PLNWovanber25, 1996 3:20pm F- 12 



TABLE F-3 
(CONT'D) 

m-SRP-RAWPI ,I-REV. 
July 17, 1996 

Activity 
Energy Net Background Error Photo- Exposure 
(kev) Count count (%I Isotope peak @Ci/g) (pCi/m2) (pR/hr) 

74.5 

76.8 

84.2 

87.2 e 
. 92.2 

98.2 

557.2 15919.8 32.0 

832.7 15483.3 21.0 

400.3 13853.7 42.0 

446.9 13293.1 37.0 

2880.8 12469.2 6.0 

388.5 10863.5 38.0 

143.6 304.1 5936.9 36.0 

FER\sOIL\l AWF'U)SM\l AWORK.PLN\Novanber25.1996 3:20pm 

Am-243 

Pb-212 

U-235 

PX-82 

Lu-174 

Pu-24 1' 

Pb-212 

Bi-209 

Pu-239 

Th-23 1 

U-235 

PX-82 

Hg-203 

Eu-155 

Am-243 

Th-234 

Ac-225 

Pb-212 

Cd-109 

Th-234 

U-238 

Pa-234 

PU-238 

PU-239 

Pu-24 1 

Am-243 

Cm-244 

Am-24 1 

Fe-59 

Th-230 

U-235 

Pu-239 

F-13 

74.7 

74.8 

74.9 

75 .O 

76.5 

77.0 

77.1 

77.1 

77.6 

84.2 

84.2 

84.7 

84.9 

86.5 

86.8 

87.0 

87.0 

87.2 

88.0 

92.6 

92.6 

98.4 

98.4 

98.4 

98.4 

98.5 

98.9 

99.0 

142.7 

143.6 

143.8 

144.2 

0.25 

1.7 

0.17E +05 

0.17 

3 .O 

0.10E + 07 

1.4 

0.24 

0.57E+05 

14.0 

2.2 

0.33 

17.0 

0.38 

36.0 

0.17E+04 

42 .O 

1.9 

3.2 

14.0 

14.0 

96 .O 

0.65E +05 

O.l6E+ 04 

0.20E +04 

0.10E+04 

0.62E+04 

0.47E +03 

5.8 

0.13e+03 

0.61 

0.20E +OS 

0.38E+04 0.78E-02 

0.26E+05 

0.25E + 09 

0.25E+04 

0.45E+05 0.12E-01 

0.15E+ 11 

0.21E+05 

0.37E +04 

0.85E+09 

0.21E+06 0.64E-02 

0.33E+05 

0.49E+04 

0.26E+06 

0.57E+04 0.74E-02 

0.54E+06 

0.25E+08 

0.62E+06 

0.29E +05 

0.48E + 05 

0,21E+06 0.50E-01 

0.2 1E + 06 

0.14E+07 0.71E-02 

0.97E + 09 

0.24E+08 

0.30E+08 ' 

0.16E+08 

0.93E+08 

0.71E+07 

0.87E+05 0.76E-02 

0.20E +07 

0.92E+04 

0.31E+09 



TABLE F-3 FEMP-SRP-RAWP1 ,I-REV. D 
(CONT’D) July 17, 1996 

Activity 
Energy - Net Background Error Photo- Exposure ’ 
(keV) Count Count Isotope peak (pCi/g) (pCi/m?) (pR/hr) 

163.6 259.1 4724.9 38.0 

185.5 1984.8 4550.2 

191.4 283.4 401 1.6 

209.1 366.2 3457.8 

238.4 1710.5 2909.5 

241.5 380.5 2784.5 

270.0 233.8 1993.2 

5 .o 

32.0 

23.0 

5 .o 

20.0 

28.0 

277.5 221.2 1873.8 28:O 

294.9 964.5 1590.5 7 .O 

300.1 258.6 1501.4 22.0 

327.9 211.1 1285.9 25 .O 

Ba-140 

1-235 

Am-24 1 

U-235 

U-238 

U-235 

U-238 

Am-24 1 

Fe-59 

Am-24 1 

Ac-228 

Pb-212 

Th-232 

U-235 

Pb-214 

Ac-228 

U-232 

Th-227 

Th-227 

Np-240 

TI-208 

Np-239 

Pb-214 

Eu-152 

Th-227 

U-235 

Pb-212 

Pa-23 1 

Am-24 1 

Ac-228 

La-140 

162.7 

163.4 

164.6 

185.7 

186.1 

185.7 

186.1 

191.9 

192.2 

208.0 

209.4 

238.6 

238.6 

240.9 

241.9 

270.3 

270.5 

270.6 

270.7 

270.8 

277.4 

277.6 

295.2 

296.0 

299.9 

299.9 

300.1 

300.1 

300.1 

328.0 

328.8 

0.61 

1.1 

0.83E+05 

0.32 

6.7 

0.74 

12.0 

0.26E+06 

2.1 

0.10E+05 

1.7 

0.84 

0.80 

0.12E+03 

1.1 

1.3 

0.14E+04 

0.63E+03 

0.16E +03 

0.56 

0.71 

0.33 

1.1 

53.0 

2.6 

2.9 

1.7 

2.5 

0.10E +07 

1.4 

0.24 

0.9 1 E + 04 

0.17E +OS 

0.12E+10 

0.48E+04 

0.10E +06 

O.llE+OS 

0.18E+06 

0.39E+ 10 

0.3 1E+05 

0.15E+09 

0.25E+05 

0.13E+05 

0.12E+05 

0.17E+07 

0.16E+05 

0.20E+05 

0.21E+08 

0.95E +07 

0.24E +07 

0.84E +04 

O.llE+05 

0.50E +04 

0.17E+05 

0.80E +06 

0.39E+05 

0.43E +OS 

0.25E +OS 

0.37E+05 

0.15E+ 11 

0.2 1E+05 

0.36E +04 

0.78E-02 

0.71E-01 

O.llE-O1 

0.15E-01 

0.86E-0 1 

0.18E-01 

0.14E-01 

0.14E-01 

0.65E-01 

0.18E-01 

0.16E-01 

FER\SOIL\lAWP\DSM\IAWORK.PLN\December3. 1996 4:56pm F- 14 
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* 5 1 4  
FEMP-SRP-RAWPI ,I-REV. D TABLE F-3 

(CONT’D) July 17, 1996 

Activity 
Energy Net Background Error Photo- Exposure 
(keV) . Count Count (%) Isotope peak (pCi/g) (pCi/mz) (pR/hr) 

338.1 499.5 1232.5 11.0 

35 1.7 1754.0 1284.0 4.0 

462.7 189.4 . 749.6 

477.0 170.2 707.8 

510.4 539.4 675.6 

583.0 1094.1 564.9 

609.0 1946.5 548.5 

661.3 1502.6 526.4 

727.1 268.5 394.5 

767.3 278.1 436.9 

22.0 

23.0 

8 .O 

4.0 

3 .O 

3 .O 

12.0 

12.0 

FERKOIL\lAWP\DSM\1AWORK.PLN\Deeember3, 1996 456prn 

Ac-228 

U-235 

Ra-226 

Pb-214 

co-57 

Pa-228 

Ac-228 

Sb-125 

Pb-2 1 1 

1-133 

TI-208 

Na-22 

Zn-65 

Y-88 

TI-208 

Th-232 

Xe-135 

Bi-214 

Ra-226 

(3-137 

Am-24 I 

Ac-228 

Bi-212 

U-239 

Bi-214 

Pu-239 

Pu-238 

Pa-234 

Pa-234 

Rh-102 

Am-24 1 

.Bi-214 

F-15 

338.4 

338.6 

351.9 

352.0 

352.2 

463.0 

463.0 

463.4 

478.0 

5 10.4 

510.8 

511.0 

511.0 

511.0 

583.1 

583.1 

608.6 

609.3 

609.3 

661.6 

662.4 

727.0 

727 .O 

727.5 

727.8 

727.9 

766.4 

766.6 

766.6 

766.8 

766.9 

768.4 

1.1 

4.1 

1.2 

1.1 

0.13E+05 

0.36 

1 .o 
0.44 

0.34E +03 

9.2 

0.60 

0.77E-01 

4.9 

35.0 

0.34 

0.97 

20.0 

1.1 

1.2 

0.49 

0.12E+06 

94 .O 

0.64 

0.3 1 E +04 

0.48E+03 

0.62E+08 

0.33E+06 

38.0 

38.0 

0.23 

0.15E+07 

1.6 

0.16E+05 

0.6 1 E +05 

0.17E+05 

0.17E+05 

0.19E +09 

0.54E+04 

0.15E +05 

0.66E +04 

0.50E +07 

0.14E+06 

0.90E+04 

0.12E+04 

0.73E+05 

0.52E +06 

0.51E+04 

0.15E+05 

0.30E+06 

0.17E +05 

0.18E+05 

0.74E + 04 

0.18E+10 

0.14E+O7 

0.95E+04 

0.46E+08 

0.7 1 E + 07 

0.94E+ 12 

0.49E+ 10 

0.57E+06 

0.57E+06 

0.34E+04 

0.23E+ 11 

0.24E+05 

0.40E-01 

0.15 

0.24E-01 

0.22E-01 

0.77E-0 1 

0.19 

0.35 

0.30 

0.61E-01 

0.67E-0 1 

00-3368 
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TABLE F-3 FEMP-SRP-RAWPI ,I-REV. D 
(CONT'D) July 17, 1996 

Activity 
Energy Net Background Error Photo- Exposure 
(keV) Count Count (%) Isotope peak (pCi/g) (pCi/m2) (pwhr) 

773.3 

785.8 

794.4 

805.7 

860.2 

911.0 

934.0 

964.1 

968.6 

1000.9 

1120.2 

1154.4 

1238.0 

1280.9 

. 1377.2 

69.0 

122.8 

175.3 

101.8 

209.5 

842.0 

131.7 

88.7 

424.3 

292.0 

554.7 

79.9 

262.4 

94.2 

166.9 

399.0 

344.2 

318.7 

303.2 

346.5 . 

284.0 

268.3 

444.3 

371.7 

269.0 

286.3 

275.1 

271.6 . 

174.8 

127.1 

43.0 

23.0 

16.0 

26.0 

14.0 

4 .O 

20.0 

35.0 

8 .O 

10.0 

6.0 

31.0 

11.0 

22.0 

12.0 

FER\SOIL\lAWP\DSM\l AWORK.PLN\Deccmber3. 1996 4:57pm 

Ac-228 

1-132 

Th-227 

Ac-228 

Bi-212 

Pa-234 

Pu-238 

Pa-228 

Ac-228 

TI-210 

CS-134 

Pu-238 

Bi-214 

TI-208 

Ac-228 

Th-232 

Bi-214 

Eu-152 

Ac-228 

Pa-228 

Ac-228 

Pa-234 

Pa-234 

U-238 

Pu-238 

Bi-214 

Ra-226 

Bi-214 

1-133 

Bi-214 

Bi-214 

Bi-214 

F-16 

772.1 

172.7 

773.0 

773.5 

785.4 

786.3 

786.3 

794.7 

794.8 

795.0 

795.8 

805.4 

806.2 

860.4 

911.1 

911.1 

934.1 

964.0 

964.6 

964.6 

968.9 

1001 .o 
1001 .o 
1001.0 

1001.1 

1120.4 

1.120.4 

1155.2 

1237.5 

1238.1 

1281.0 

1377.7 

1.2 

0.26E-01 

0.15E+05 

22.0 

1.7 

0.10E+03 

0.98E+06 

2.5 

1 .o 
0.49E-01 

0.58E-01 

0.21E+08 

23 .O 

0.48 

0.97 

0.97 

1.2 

0.18 

0.47 

0.26 

0:82 ' 

10.0 

10.0 

10.0 

0.65E + 07 

0.96 

0.96 

1.4 

5 .O 

1.3 

1.9 

1.3 

0.18E+05 

0.39E +03 

0.22E +09 

0.33E+06 

0.26E +05 

0.15E +07 

0.15E+11 

0.37E +OS 

0.15E +05 

0.74E+03 

0.87E +03 

0.31E+ 12 

0.35E+06 

0.73E+04 

0.14E + 05 

0.14E +05 

0.18E+05 

0.26E +04 

0.7 1E +04 

0.38E+04 

0.12E+05 

0.15E+06 

0.15E+06 

0.15E+06 

0.98E+ 11 

0.14E+05 

0.14E+05 

0.21E+05 

0.75E+05 

0.20E +05 

0.29E +05 

0.19E +05 

0.17E-01 

0.30E-0 1 

0.44E-01 

0.26E-01 

0.57E-01 

0.25 

0.40E-01 

0.28E-01 

0.13 

0.96E-01 

0.21 

0.31E-01 

0.11 

0.4 1 E 4  1 

0.80E-01 

4 

000369 



TABLE F-3, FEMP-SRP-RAW1 ,I-REV. D 
(CONT'D) July 17. 1996 

Activity 
Energy Net Background Error Photo- Exposure 
(keV) Count Count Isotope peak (pCi/g) (pCi/m2) (pR/hr) 

1408.0 121.2 127.8 16.0 

1460.7 3761.7 

1508.9 106.8 

1587.9 131.8 

1620.3 79.9 

1629.7 49.9 

1660.9 75.0 

1729.4 105.0 

1764.4 538.4 

1846.4 61.6 

2103.1 137.5 

2118.5 51.7 

2203.9 181.2 

2447.1 80.7 

2614.6 1003.4 

132.3 

93.2 

109.2 

67.1 

77.1 

45.0 

55 .O 

64.6 

44.4 

49.5 

42.3 

52.8 

16.3 

18.6 

2 .o 
16.0 

14.0 

18.0 

29.0 

17.0 

14.0 

5 .O 

20.0 

11.0 

23.0 

9.0 

13.0 

3 .O 

Bi-214 

Eu-152 

A-281 

K40 

Bi-214 

Pa-234 

a 

Bi-212 

Ac-228 

Bi-214 

Bi-214 

Bi-214 

Pa-234 

Bi-214 

TI-208 

Bi-214 

Bi-214 

Bi-214 

TI-208 

1408.0 

1408.0 

1408.8 

1460.8 

1509.2 

1510.5 

a 

1620.6 

1630.4 

1661.3 

1729.6 

1764.0 

1765.4 

1847.4 

2103.5 

2118.5 

2204.1 

2441.7 

2614.6 

1.5 

0.18 

3.1 

11.0 

1.5 

0.37E+03 

a 

0.92 

0.81 

2.1 

1.1 

1 .o 
0.28E+04 

0.94 

0.46 

1.4 

1.2 ' 

1.8 

0.36 

0.23E+05 

0.27E +04 

0.47E +05 

0.16E+06 

0.23E+05 

0.55E+07 

a 

0.14E+05 

0.12E+05 

0.3 1E+05 

0.17E+05 

0.15E+05 

0.43E+08 

0.14E+05 

0.69E +04 

0.22E +05 

0.19E +05 

0.27E +05 

0.54E+04 

0.60E-0 1 

1.9 

0.57E-01 

0.75E-0 1 

0.47E-0 1 

0.29E-01 

0.45E-01 

0.66E-01 

0.35 

0.42E-0 1 

0.11 

0.42E-01 

0.16 

0.79E-01 

1.1 

Sum of estimated external exposure rate: 7.10 pWHr 

'No isotope identified 

FER\SOIL\IAWP\DSM\I AWORK.PLN\Deeanber3. I996 4:58pm F-17 



FEMP-SRP-RAWPI ,I-J&EV: D 
July 17, 1996. 

TABLE F-4 
SUMMARY OF MEASUREMENTS 

Average Average 
Sampling @ C W  (mgflrg') 
Area Method Parameter N Average Moismre (Dry) Pry) 

IGS-O 1 

IGS-Ol 

IGS-0 1 

IGS-01 

IGS-0 1 

IGS-Ol 

' IGS-01 

IGS-0 1 

IGS-O 1 

IGS-01 

IGS-O 1 

IGS-O 1 

IGS-O 1 

IGS-O 1 

IGS-O 1 

IGS-O 1 

IGS-0 1 -__ 
IGS-O 1 

IGS-Ol 

IGS-02 

IGS-02 

IGS-02 

IGS-02 

IGS-02 

-- 

IGS-02 
.. 

IGS-02 

1GS-02 

IGS-02 

In situ 

Gamma 

In situ 

Gamma 

GaIIUEi 

Gamma 

In situ 

In situ 

In situ 

Gamma 

In situ 

Gamma 

In situ 

Gamma 

Alpha 

BrPEDAP 

In situ 

XRF 

Gamma 

In situ 

GaIllIM 

In situ 

GXllXM 

GalMli3 

In situ 

In situ 

In situ 

In situ 

_ _  
4 

CS-137 

(3-137 

K-40 

K-40 

Ra-226 

Ra-226 

Ra-228 

Th-228 

Th-232 

Th-232 

U-235 

U-235 

U-238 

U-238 

Uranium, total 

Uranium, total 

Uraaium. total 

Uranium, total 

Uranium, total 

-. 

0-137 

(3-137 

K-40 

K40 

Ra-226 

Ra-226 

Ra-228 

Th-228 

Th-232 

IGS-02 GalMKi Th-232 

FERSOIL\I AWP\DSM\IAWORK.PLN\Decrrnber3. 1996 5:00pm 

6.0 

20.0 

6.0 

20.0 

6.0 

20.0 

6.0 

6.0 

6.0 

20.0 

6.0 

20.0 

6.0 

20.0 

1 .o 
20.0 

6.0 

20.0 

20.0 

6.0 

20 .o 
6.0 

20 .o 
20.0 

6.0 

6.0 

6.0 

6.0 

20.0 

F-18 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

25.2 

22.9 

22.9 

22.9 

22.9 

19.7 

19.6 

19.7 

19.6 

19.6 

19.7 

19.7 

19.7 

19.7 

19.6 

0.6 

0.7 

13.0 

16.7 

1.4 

1.2 

1.2 

1.2 

1.2 

1.5 

0.8 

1 .o 
16.8 

18.0 

35.3 53.0 

29.9 44.8 

34.4 51.6 

53.1 79.6 

29.2 43.8 

0.6 

0.6 

12.6 

17.8 

1.5 

1-0 

11.1 

1.1 

1.1 



TABLE F-4 
(CONT’D) 

FEMP-SRP-RAW1 ,I-REV. D 
July 17, 1996 

Average Average a 
Sampling (pCi/g> (mgW)  
Area Method Parameter N Average Moisture (Dry) (Dry) 

IGS-02 In situ U-235 6.0 19.7 1.3 

IGS-02 Gamma U-235 20.0 19.6 1.4 

IGS-02 In situ U-238 6.0 19.7 26.0 

IGS-02 Gamma U-238 20.0 19.6 24.6 

IGS-02 Alpha Uranium, total 3 .O 18.5 36.4 54.7 

IGS-02 BrPEDAP Uranium, total 20.0 19.7 43.6 65.4 

IGS-02 In situ Uranium, total 6.0 19.7 53.4 80.1 

IGS-02 XRF Uranium, total 20.0 19.7 66.2 99.3 

IGS-02 Gamma Uranium, total 20.0 19.7 45.6 68.4 

IGS-03 In situ CS-137 6.0 21.7 0.5 

IGS-03 Gamma CS-137 20.0 21.7 0.6 

IGS-03 In situ K-40 6 .O 21.7 11.5 

IGS-03 

IGS-03 

IGS-03 

IGS-03 

IGS-03 

IGS-03 

IGS-03 

IGS-03 

GaXllXM 

Gamma 

In situ 

In situ 

In situ 

In situ 

GaXllXM 

In situ 

K-40 

Ra-226 

Ra-226 

Ra-228 

Th-228 

Th-232 

Th-232 

U-235 

20.0 

20.0 

6.0 

6.0 

6.0 

6.0 

20.0 

6.0 

21.7 

21.7 

21.7 

21.7 

21.7 

21.7 

21.7 

21.7 

16.5 

1.5 

1.6 

1.2 

1.2 

1.2 

1.8 

1.8 

IGS-03 GaDllXi U-235 20.0 21.7 2.5 

IGS-03 In situ U-238 .6.0 21.7 35.7 

IGS-03 GiimIIM U-238 20.0 21.7 43.3 

IGS-03 Alpha Uranium, total 1 .o 
IGS-03 BrPEDAP Uranium, total 20.0 

IGS-03 In situ Uranium, total 6.0 

IGS-03 XRF Uranium, total 20.0 

IGS-03 GaXllXM Uranium, total 20.0 

IGS-04 In situ CS-137 6.0 

IGS-04 GaXllXM CS-137 20.0 

FER\SOIL\IAWP\DSM\IAWORK.PLN\December3. 1996 5:OIprn F-19 

21.2 65.3 98.0 

21.7 74.3 112 

21.7 73.2 110 

21.7 102 152 

21.7 74.7 112 

13.9 0.3 

13.9 0.5 
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TABLE F-4 
(CONT’D) 

FEMP-SW-RAWP1 ,I-REV. D 
July 17, 1996 

Average Average 
Sampling ( P W )  (mgW) 
Area Method Parameter N Average Moisture (Dry) (DW) 

0 
IGS-04 In situ K-40 6.0 13.9 12.0 

IGS-04 Gamma K-40 20.0 13.8 16.0 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-04 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

IGS-05 

In situ 

Gamma 

In situ 

In situ 

In situ 

Gamma 

In situ 

Gamma 

In situ 

Gamma 

Alpha 

BrPEDAP 

Dissolution 
Bromo 

In situ 

XRF 

Gamma 

In situ 

Gamma 

In situ 

GiUIUM 

In situ 

Gamma 

In situ 

In situ 

In situ 

Gamma 

In situ 

GaItUXU 

Ra-226 

Ra-226 

Ra-228 

Th-228 

Th-232 

Th-232 

U-235 

U-235 

U-238 

U-238 

Uranium, total 

Uranium, total 

Uranium, total 

Uranium, total 

Uranium, total 

Uranium, total 

CS-137 

(3-137 

K-40 

K-40 

Ra-226 

Ra-226 

Ra-228 

Th-228 

Th-232 

Th-232 

U-235 

U-235 

6.0 

20.0 

6.0 

6.0 

6.0 

20 .o 
6.0 

20.0 

6.0 

20.0 

2.0 

20.0 

20.0 

6.0 

20 .o 
20.0 

6.0 

20.0 

6.0 

20.0 

6.0 

20.0 

6.0 

6.0 

6.0 

20.0 

6 .O 

20.0 
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13.9 

13.9 

13.9 

13.9 

13.9 

13.9 

13.9 

13.9 

13.9 

13.9 

9.1 

13.9 

13.9 

13.9 

13.9 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

2.1 

2.2 

10.2 

8.7 

9.4 

17.9 

1.5 

1.6 

30.6 

32.7 

28.7 43.0 

48.1 . 72.1 

48.3 72.5 

62.6 93.9 

54.3 81.5 

60.9 91.4 

0.6 

0.6 

13.7 

20.0 

4.7 

8.6 

4.0 

3.6 

3.9 

11.1 

6.5 

6.1 

000373 



TABLE F-4 
(CONT’D) 

FEW-SRP-RAW1 ,I-REV. D 
July 17. 1996 

Average Average 
0 

Sampling (PM (mgkg”) 
Area Method Parameter N Average Moisture (Dry) (Dry) 

IGS-05 In situ U-238 6.0 18.2 124.9 
. .  

IGS-05 Gamma U-238 20 .o 18.2 107.9 

IGS-05 Alpha Uranium, total 2.0 21.0 292 

IGS-05 BrPEDAP Uranium, total 20.0 18:2 198 

IGS-05 In situ Uranium, total 6.0 18.2 256 

IGS-05 XRF Uranium, total 20.0 18.1 229 

IGS-05 Gamma Uranium, total 20.0 18.2 194 

IGS-06 In situ CS-137 6.0 9.7 0.1 

IGS-06 Gamma 0-137 20.0 9.6 0.3 

IGS-06 In situ K40 6.0 9.7 7.8 

IGS-06 Gamma K-40 20.0 9.6 10.9 

IGS-06 In situ Ra-226 6.0 9.7 1.5 

IGS-06 Gamma Ra-226 20.0 9.6 1.1 

IGS-06 In situ Ra-228 6.0 9.7 0.7 

IGS-06 In situ Th-228 6.0 9.7 0.6 

IGS-06 In situ Th-232 6.0 9.7 0.7 

IGS-06 Gamma Th-232 20.0 9.6 0.9 

IGS-06 In situ U-235 6.0 9.7 0.2 

IGS-06 Gamma U-235 20.0 9.6 0.3 

IGS-06 In situ U-238 6.0 9.7 4.4 

IGS-06 GalIUIM U-238 20.0 9.7 3.1 

IGS-06 Alpha Uranium, total 4.0 11.1 4.6 

IGS-06 BrPEDAP Uranium, total 

IGS-06 In situ Uranium, total 

IGS-06 XRF Uranium, total 

IGS-06 GalIUIM Uranium, total 

IGS-09 In situ CS- 137 

IGS-09 Gamma (3-137 

IGS-09 In situ K 4 0  

IGS-09 GaUUM K-40 . 

20.0 

6.0 

20.0 

20.0 

6.0 

20.0 

6.0 

20.0 

9.7 

9.7 

9.6 

9.7 

16.9 

16.9 

16.9 

16.9 

5.2 

9.0 

8.6 

4.3 

0.2 

0.2 

13.5 

17.3 

43 8 

298 

385 

344 

219 

6.7 

7.8 

13.5 

12.9 

6.5 
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TABLE F-4 
(CONT'D) 

FEMP-SW-RAW1 ,I-REV. D 
July 17, 1996 

0 Average Average 
Sampling (PCik) (mg/kg") 
Area Method Parameter N Average Moisture (Dry) (Dry) 

IGS-09 In situ 

IGS-09 Gamma 

IGS-09 In situ 

IGS-09 In situ 

IGS-09 In situ 

IGS-09 Gamma 

IGS-09 In situ 

IGS-09 Gamma 

IGS-09 In situ 

IGS-09 Gamma 

IGS-09 Alpha 

IGS-09 BrPEDAP 

IGS-09 In situ 

IGS-09 XRF 

IGS-09 Gamma 

a Only applies to uranium, total 

Ra-226 

Ra-226 

Ra-228 

n -228  

Th-232 

Th-232 

U-235 

U-235 

u-238 

u-238 

Uranium, total 

Uranium, total 

Uranium, total 

Uranium, total 

Uranium, total 

6.0 

20.0 

6.0 

6.0 

6.0 

20.0 

6.0 

20.0 

6.0 

20.0 

3 .O 

20.0 

6.0 

20.0 

20.0 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

17.1 

16.9 

16.9 

16.9 

16.9 

1.9 

1.6 

1 .o 
0.9 

1 .o 
1.3 

0.4 

0.4 

5.5 

4.8 

8.4 12.7 

6.2 9.3 

11.4 17.1 

15.3 22.9 

8.4 12.6 
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L E G E N D :  
SAMPL ING AREA I CS-04R 

R =  2 SETS OF MEASUREMENTS 
TAKEN OVER 4 8  HOURS. D R A F T 

SCALE w 
850  425 0 850FEET 

F I G U R E  F-1. S A M P L I N G . L O C A T I O N S  F O R  GAMMA-RAY SPECTROSCOPY 
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FIGURE E-2. COMPARISON OF IN SITU GAMMA-MY SPECTROSCOPY AND BrPEDAP RESULTS 
FOR TOTAL URANIUM 
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FIGURE F-3. COMPARISON OF IN SITU GAMMA-RAY SPECTROSCOPY AND X-RAY FLUOWCENCE 
RESULTS FOR TOTAL URANIUM 
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FIGURE F-5. COMPAFUSON OF IN SITU AND LABORATORY GAMMA-RAY SPECTROSCOPY 
RESULTS FOR URANIUM-238 
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RESULTS FOR URANILTM-235 



5 1 4  

160 

140 

120 

100 

80 

60 

40 

20 

0 

. .  . .  
..................... C . . . . . . . . . , . . . . . . . . . . . . . . . .  ..... L............................. 

........... 

_. .......... 

.. 

.. 

. .  

...... 

....... 

. .  
. .  

................................... 
. .  

.................................... 

f .  / 

.............. . <  ....... 

. .  

. .  
......... /) 
........ 

/ 

...................... 
. .  

. .  ....................... 

................ 

....... ......... 

. .  .............. 

. .  ......,....... 

.............. ......... 

0 20 40 60 80 100 120 140 ' 160 

IN SITU GAMMA-RAY SPECTROSCOPY (mg/kg dry) 

FIGURE F-7. COMPARISON OF IN SITU AND LABORATORY GAMMA-RAY,SPECTROSCOPY 
RESULTS FOR TOTAL. URANIUM 



5 1 4  

I I I I I 

. .  

1 I I I 
. .  

2.0 

1.8 f 
D 

I- 
Q 0.4 
U '  

% 4 0.2 

0.0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

IN SITU GAMMA-RAY SPECTROSCOPY (pCi/g dry) 

- . . . .  

. .  
~. 
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FIGURE F-9. COMPARISON OF IN SITU AND LABORATORY G W - R A Y  SPECTROSCOPY 
RESULTS FOR RADIUM-226 
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APPENDIX G 
DRAIN TlLES 

000388 



FEMP-SRP-RAWP1 ,I-REV. E 
December 4, 1996 

DRAIN TILES 
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